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Abstract 
The thesis explores the complex area between preservation of museum collections, and the need to allow access 
to the collections and the artefacts for researchers. The focus is on archaeological collections, and inorganic ma-
terials in particular. The aim is to illustrate the problems, as well as the opportunities, of archaeological scientific 
analysis when combined with museological sciences such as materiality and material culture studies, theories of 
object biographies, the concept of objects as actors, and the issue of silent objects. Exploring the exchange 
between the museological and the natural sciences to promote enhanced usage of collection artefacts, and to ex-
plore whether there are real barriers or if they are perceived due to a lack of mutual understanding. 

Methodologically it is a text based analysis of the research situation internationally and nationally in Swe-
den, with a case study comprised of observation of a research team that at the same time were making archae-
ometallurgical analyses of bronze age objects, and interviews with a small group connected to the areas of inte-
rest for this thesis. The sources have consisted of the material generated by the case study, as well as the text 
material used to provide the necessary background. By using text analysis, Actor-network theory, observation, 
and interviews, the discussions can revolve around the theoretical perspectives of materiality, object biography 
and silent objects, with the premise that sample analyses could bring back some context to an artefact. The fin-
dings indicate that the museum sector and other disciplines would greatly benefit from closer collaborations with 
each other and work more interdisciplinary. Museum collections harbour artefacts that could enrich the collecti-
ve disciplines with their informative values, and with a mass of sampled and analysed context-less artefacts, new 
and fascinating patterns could emerge, leading to new discoveries. The findings also show that, in archaeology, 
this is already in motion, and the hope is that this develops on a larger scale in the museum sector as well. 

Abstrakt 
Den här uppsatsen undersöker det snåriga område mellan museers plikt att bevara samlingarna samt behovet att 
tillåta åtkomst för forskare till samlingarna och föremålen. Fokus ligger på arkeologiska samlingar, och oorga-
niskt material i synnerhet. Syftet är att belysa problemen, samt de möjligheter som arkeologisk vetenskaplig ana-
lys har att ge i kombination med museivetenskapliga begrepp såsom materialitet och materiell kultur, teorier om 
objektbiografi, objekt som aktörer och ”tysta” föremål. Uppsatsen utforskar utbyten mellan musei- och naturve-
tenskap som främjar ökad användning av föremål i samlingar, och undersöker om det finns verkliga hinder i ut-
bytet eller om de endast är upplevda på grund av en bristande ömsesidig förståelse. 

Metodologiskt är det en textbaserad analys av forskningsläget internationellt och nationellt i Sverige, med 
en fallstudie bestående av observation av en forskargrupp som samtidigt gjorde arkeometallurgiska analyser av 
bronsåldersföremål, och intervjuer med en liten grupp personer med koppling till intresseområdena för denna 
uppsats. Källorna består av det material som genererats av fallstudien, samt den litteratur som gett den nödvän-
diga bakgrunden. Genom att använda textanalys, Actor-network theory, observation och intervjuer, kretsar dis-
kussionerna runt teoretiska perspektiv som materialitet och materiell kultur, objektbiografi och ”tysta” föremål 
utifrån förutsättningen att analys kan återföra lite av en artefakts kontext. Resultaten visar på att museisektorn 
och andra discipliner i hög grad skulle tjäna på ett närmare samarbete och att arbeta mer tvärvetenskapligt. Mu-
seisamlingar inhyser föremål som skulle kunna berika de samlade disciplinerna med sina informativa värden, 
och med en mängd provtagningar och analyser av kontextlösa föremål kan nya och fascinerande mönster fram-
träda, vilket i sin tur kan leda till nya upptäckter. Resultaten visar också att detta redan är satt i rörelse inom åt-
minstone arkeologin, men förhoppningen är att detta även kan ske i större skala inom museisektorn. 

Ämnesord 
Arkeologi, föremål, icke-destruktiv metod, laborativ arkeologi, micro-destruktiv metod, museisamlingar, muse-
um. 

Key words 
Archaeology, Archaeological science, Artefacts, Collections management, Micro-destructive method, Museum, 
Non-destructive method. 

!  2



Acknowledgements 

I want to thank Eva Hjärthner-Holdar, archaeometallurgist and associate profes-
sor, and Lena Grandin, geochemist and PhD Hard rock geology, both of The Ar-
chaeologists, who very kindly allowed me to observe them in their work and to 
pick their brains. I would also like to give my thanks to John Worley, curator at 
Museum Gustavianum Uppsala, who helped me iron out the plan that turned into 
this thesis, as well as proofreading and keeping me on my toes. I also want to ex-
tend my gratitude to the people who very kindly allowed me to interview them, 
helping me get a grip on the realities of sampling, research and museum collec-
tions. And to my supervisor, Yvonne Backe Forsberg, who has been a pillar and 
great support through it all, giving me the energy and enthusiasm needed to keep 
going. 

And last, but not in any way least, I want to give my deepest thanks to the 
person at home always being the best support, especially when the doom and 
gloom have descended. You truly walk beside me. 

!  3



!  4



 
 
Table of Content 

Acknowledgements 3 ............................................................................
List of Figures 7 ....................................................................................

Images 7 .................................................................................................................
Tables 8 ..................................................................................................................

Introduction 9 ........................................................................................
Purpose and objectives 10 .....................................................................................
Terms and definitions 11 .......................................................................................
Research background 13 ........................................................................................

Archaeological science 13 ............................................................................................
Theoretical perspectives 16 ...................................................................................

Materiality and Material culture studies 16 ..................................................................
Object biography – Objects telling stories 19 ...............................................................
What are “silent objects”? 21 ........................................................................................

The methodological frameworks 22 ......................................................................
Scientific methods and archaeological applications 22 ................................................

Destructive methods 24 ..........................................................................................................
Non-destructive and Micro-destructive methods 24 ..............................................................

Actor Network Theory (ANT) – A method of approach 25 ..........................................
Text analysis  26 ............................................................................................................
The case study 27 ..........................................................................................................

Observation as method 27 .....................................................................................................
Interviews as method 28 ........................................................................................................

Considering the sources 29 ....................................................................................
Findings 31 ............................................................................................

Laboratories providing different analyses 32 ........................................................
The Archaeological Research Laboratory, Department of Archaeology and Classical Stu-

dies, Stockholm University 32 ...........................................................................................
Environmental Archaeology Laboratory, MAL (Miljöarkeologiska laboratoriet), Umeå 

University 33 .....................................................................................................................
Geoarchaeological laboratory, GAL (Geoarkeologiska laboratoriet), Uppsala 33 .............
The Heritage Laboratory, The Swedish National Heritage Board 33 ...................................
Laboratory for Ceramic Research, KFL (Keramiska forskningslaboratoriet), Lund Uni-

versity 34 ...........................................................................................................................
National laboratory for wood anatomy and dendrochronology, VDL (Nationella laborato-

riet för vedanatomi och dendrokronologi), Lund University 34 .......................................
The Swedish Museum of Natural History 34 .........................................................................

International laboratories 34 .........................................................................................
Denmark 35 ...........................................................................................................................
Finland 36 ..............................................................................................................................
Germany 37 ...........................................................................................................................

!  5



Greece 38 ...............................................................................................................................
Norway 39 ..............................................................................................................................
The United Kingdom 40 .........................................................................................................
United States of America 42 ..................................................................................................

The case study – Findings 45 ................................................................................
Material studies 45 ........................................................................................................
Observation – Findings 47 ............................................................................................

The sampling process 47 ........................................................................................................
Interviews – Findings 52 ...............................................................................................

Pondering the answers 52 .....................................................................................................
The influence of archaeological science on museums 55 .............................................

Discussion and Concluding remarks 60 ..............................................
Conclusions 63 ......................................................................................................

What can be gained by applying archaeological scientific analysis on inorganic ma-
terials in an archaeological collection? 63 ................................................................

Can, for example, a previously disregarded ”silent” or context-lacking object be re-
introduced into the main corpus of the collection? 63 ..............................................

What is the researcher’s aim with the analysis? 64 ......................................................
What the future could hold 64 ...............................................................................

Summary 66 ..........................................................................................
References and Source materials 67 ....................................................

Unpublished material 67 ........................................................................................
In the author's possession 67 .........................................................................................

Published material 67 ............................................................................................
Websites 71 ...................................................................................................................

Appendix I – Glossary 74 .....................................................................
Appendix II – The interview guide 80.................................................

!  6



List of Figures 

Images 
All images are used with the permission of the photographer. 

Image 1. Lena Grandin, GAL, demonstrating how to prepare the drill samples. 
Photo: Eva Hjärthner-Holdar, GAL, 2016. 27 ....................................................

Image 2. The sampled bronze artefacts from Museum Gustavianum. Photo: Maria 
Aili Törmä, 2015 45 ............................................................................................

Image 3. Drill used for sampling. The drill bit is only 1,5 mm and of a special 
strength to manage drilling metals. Photo: Maria Aili Törmä, 2015 47 .............

Image 4. Pliers used for sampling. The cutting edges pinch the cut surface to make 
the cut less visible. Photo: Maria Aili Törmä, 2015 47 .......................................

Image 5a. UMF 5507, spearhead. Before sampling. Photo: Eva Hjärthner-Holdar, 
GAL, 2015 49 .....................................................................................................

Image 5b. UMF 5507. Detail of side and socket. Before sampling, the site marked 
with arrow. Photo:Eva Hjärthner-Holdar, GAL, 2015. 49 ..................................

Image 5c.UMF 5507. Detail of socket, the site after sampling with tongs marked 
with arrow. Photo:Eva Hjärthner-Holdar, GAL, 2015 49 ...................................

Image 6a. UMF 5596. Socket axe, before sampling with drill. Photo:Eva Hjärth-
ner-Holdar, GAL, 2015 49 ..................................................................................

Image 6b. UMF 5596. Socket axe, detail socket before sampling with drill. Pho-
to:Eva Hjärthner-Holdar, GAL, 2015 49 ............................................................

Image 6c. UMF 5596. Socket axe. Detail socket, after sampling with drill. Arrow 
marking sample site. Photo:Eva Hjärthner-Holdar, GAL, 2015 49 ....................

Image 7a. UMF 985. Socket axe, before sampling. Arrow marking sample site. 
Photo:Eva Hjärthner-Holdar, GAL, 2015 50 ......................................................

Image 7b. UMF 985. Socket axe, after sampling with tongs. Arrow marking 
sample site. Photo: Eva Hjärthner-Holdar, GAL, 2015. 50 ................................

Image 8a. UMF A340 E.C. Palstave. Before sampling, arrow marking the cavity 
where sample was subsequently taken. Photo:Eva Hjärthner-Holdar, GAL, 
2015 50 ................................................................................................................

Image 8b. UMF A340 E.C. After sampling. Drill used inside the pre-existing cavi-
ty marked by arrow. Photo: Eva Hjärthner- Holdar, GAL, 2015 50 ...................

Image 8c. UMF A340 E.C. Palstave, side. After sampling with drill. Photo: Eva 
Hjärthner-Holdar, GAL, 2015. 50 .......................................................................

Image 9a. UMF 4566. Spearhead. Before sampling with tongs. Arrow marking 
site for sampling. Photo: Eva Hjärthner-Holdar, GAL, 2015 51 ........................

!  7



Image 9b. UMF 4566. Spearhead. Detail socket, after sampling with tongs. Arrow 
marking sample site. Photo: Eva Hjärthner-Holdar, GAL, 2015. 51 ..................

Image 10a. UMF 4391. Spearhead, broken. Before sampling with tongs. Arrow 
marking the sample to be taken. Photo: Eva Hjärthner-Holdar, GAL, 2015 .....
 51 ........................................................................................................................

Image 10b. UMF 4391. After sample with tongs. Arrow marking sample site at 
the broken surface in middle of blade. Photo: Eva Hjärthner-Holdar, GAL, 
2015. 51 ...............................................................................................................

Tables 
Table 1. Costs of instrumental analysis. Table showing average cost for different 

analyses. Source: Table 4.5 from Price & Burton 2011, p. 124. 23 ....................
Table 2. The sampled artefacts from Museum Gustavianum. Information courtesy 

of GAL and Museum Gustavianum. Translated into English by Maria Aili 
Törmä. 46 ............................................................................................................

Table 3. The Division of the Early Nordic Bronze Age 47 .........................................

!  8



Introduction 

This work constitutes a 30hp (one semester) master thesis within the two year 
Master's programme of Archive, Library, and Museum studies, with the speciali-
sation of Museum and Heritage Studies, at the Department of ALM at Uppsala 
University, Sweden. 

In this thesis, I will explore the twilight zone between the antiquarian preser-
vation of collections and the simultaneous need to allow access for researchers, 
and the various issues that arise when weighing preservation against the values of 
various scientific research methods, as well as the added values for the collection 
when new information about objects comes to light. My focus will be on the ar-
chaeological collections, and within these the inorganic materials  will be in the 1

forefront. 
During the course of the Master’s programme in ALM I had the opportunity 

of a five-week internship at one of Uppsala University’s museums, namely in the 
collections of Museum Gustavianum. There my task was to catalogue and do in-
ventory of a specific sub-collection. My supervisor at the museum was John Wor-
ley, the curator of the Scandinavian collection, and he and I started talking about 
areas of research for my master thesis. With my background in archaeology and 
interest in archaeological collections and collection management, the issues 
brought up by the contradiction between preserving artefacts  and at the same 2

time allowing the furtherance of knowledge through research are of great impor-
tance and interest to me. The fact that, during my internship, a group of resear-
chers had petitioned the museum to allow them to sample a few select artefacts 
from the early periods of the Bronze Age , was simply serendipitous. I had the 3

chance to sit in at the meeting between two of the researchers and the three cura-
tors, who discussed each artefact for how or even if the proposed method of samp-
ling would be allowed. 

Many times when analysing archaeological artefacts, the act of sampling can 
be deleterious to the object’s aesthetic, and usually the curator’s wish is to take as 
non-invasive samples as possible; this is where micro analytical or non-destructi-
ve techniques comes in. With these techniques, the sample is either incredible 
small, or not necessary at all (Goffer 2007, p. 37). It is these specialised techni-
ques this thesis will delve into, as will be further explained next along with the 
purpose of the thesis. 

 For definition, see Appendix I, ”Inorganic material” p. 76.1

 For definition, see Appendix I, ”Artefact” p. 75.2

 For definition, see Appendix I, ”Bronze Age” p. 75, and Table 3 at p. 47.3
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Relevant concepts from archaeology, natural science and museology are col-
lected in a glossary found in Appendix I on pages 74–79, and a more in-depth di-
scussion on this subject can be found below under the heading ”Terms and defini-
tions”. 

The thesis, aside from the two parts already mentioned above, begins with a 
research background, where the background to the sciences applied to archaeolo-
gical material is presented. Following this, the main theoretical perspectives are 
presented: Materiality and Material culture studies, Object biographies, and Silent 
objects. Then the methodological frameworks follows, where the scientific met-
hods are described, as well as the other methods employed by this author, and en-
ding the introduction with a consideration of the sources used. The results, or fin-
dings, are presented next, including a presentation of laboratories around the 
world performing the discussed scientific analyses, the findings from the case 
study and the interviews. Before continuing on with the main discussion, there is 
first a concluding analysis and short discussion of the influence of archaeological 
science on museums wrapping up the findings. 

Purpose and objectives 
The aim is to explicate the problems as well as the opportunities of archaeological 
scientific analysis when combined with museological sciences such as material 
culture studies, object biographies, objects as actors, and the issue of silent objects 
(Kopytoff 1986; Monti & Keene 2013). In other words: this thesis sets out to in-
vestigate the possibility of some collection artefacts recognised as specimens  sui4 -
ted for different types of analysis, in order to integrate them to the collections by 
finding out more about them, but still working within the ICOM Code of Ethics 
for Museums (2013). 

This thesis will be a text based analysis of the research situation international-
ly and nationally in Sweden, as well as follow a specific research team, who have 
and are currently making archaeometallurgical analysis of Bronze Age objects 
(Ling et al. 2013; Ling et al. 2014). Scientific methods that will enrich both sides 
are something that is of great importance for the furtherance of archaeological and 
museological research, and something I hope will continue to develop into somet-
hing commonplace. There has been much written on the subjects of museum 
history, how to categorise, as well as cataloguing, but less on what the actual arte-
facts and objects being ordered can be used for, for example in research contexts 
(ICOM 2013, p. 7; Ladkin 2004, pp. 29–30; Lewis 2004, pp. 10–11; Svensson 
2005, p. 5). Museums need to seek out new routes leading to knowledge (Svens-
son 2005, p. 6), and knowledge about humans (Carlie & Pettersson 2014, pp. 5–
7), and this is in a way what the aim of this thesis is. 

 For definition, see Appendix I, ”Specimen” p. 78.4
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This thesis is not about describing every analytical method there is, but rather 
to explore the exchange between the museological and the natural sciences to 
promote enhanced usage of collection artefacts, and to explore whether there are 
real barriers or they are perceived due to a lack of understanding between the fi-
elds. 

The research questions revolve around destructive and non-destructive met-
hods of scientific analysis, and how these affect the situation in question – na-
mely, the interdisciplinary intersection/meeting of museological preservation obli-
gation as well as the archaeological scientific research. 

• What can be gained by applying archaeological scientific analysis on inorganic 
materials in an archaeological collection? Can, for example, a previously dis-
regarded ”silent” or context-lacking object be reintroduced into the main cor-
pus of the collection? 

• What is the researcher’s aim with the analysis? 

Terms and definitions 
Normally, you might expect to find a list of abbreviations, terms and definitions 
somewhere in this section, but as is evident this is not the case here. Early on, I 
realised that in order to keep the main text readable I had to forgo defining the va-
rious, and frankly abundant, terms as they came up. The resulting glossary turned 
out to be larger than would be feasible to keep here, not without disrupting the 
”flow” of the text. Therefore, you can now find the glossary as an appendix (Ap-
pendix I, pp. 74–79), which, hopefully, will still be easily accessible for looking 
up any definition or abbreviation stumbled upon. 

The glossary’s size is mainly due to the many specialised terms, from both 
archaeology and the natural sciences, as well as museology. I felt it necessary to 
define these, as I strive for an interdisciplinary readership, or at least usability. To 
this end, I have tried to define anything not necessarily obvious to all, and some-
times even those words. Therefore, the Glossary contains more detailed defini-
tions and explanations that will not have room in the continuous text, where the 
terms or words are marked with a footnote number directly after the term, and the 
Glossary reference can be found at the bottom of the page. This, I hope, will be 
helpful for anyone not familiar with one or more of the current areas, as I hope to 
achieve some degree of interdisciplinarity. 

However, definitions of Research, Collections management, Sample, and Ar-
chaeological science follows, the latter in shorter terms as the choice and use of 
the term will be further explained in the next section. 

Archaeological science is here used to describe any scientific technique applied to 
archaeological problems. The techniques are not implied to have been develo-
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ped for archaeological needs. It is a generic term that includes non-instrumen-
tal areas such as faunal analysis, paleoethnobotany, and human osteology. Ar-
chaeological science is a discipline in which scientific techniques are closely 
integrated with traditional methods and contemporary archaeological theory, 
resulting in an interdisciplinary approach to the solving of archaeological pro-
blems that crosses not only disciplinary boundaries but also the boundaries 
between faculties.  

Collections management, as defined by the Swedish National Heritage Board in 
the program God samlingsförvaltning 2014–2016 (RAÄ 2014), is the holistic 
approach to everything done with collections at the museum: collecting, deac-
cessioning, documentation, care and exhibition (Ainslie 2004, pp. 235–241; 
Besterman 2010, p. 437; Frey & Meier 2010, p. 406; Gerstenblith 2010, 
pp. 444–447; Keene 2014, pp. 52–53; Kreps 2010, pp. 457–458; Ladkin 2004, 
p. 21 Lewis 2004, pp. 8–9; RAÄ 2014, p. 7; Roberts 2004, pp. 39–40). The 
management is only efficacious and sustainable when looking to the whole, 
making every museum profession in contact with the collection strive to achi-
eve the same goals. Effective collections management strives to achieve ba-
lance between the areas development, information, accessibility, care and 
conservation, as stated in the British specification PAS 197:2009 Code of 
practice for cultural collections management (BSI 2009). 

The definition of research in this thesis is it being a process seeking new know-
ledge based on problematisation, theoretical anchorage, and scientific met-
hods (Svensson 2005, p. 6). If defined as such, the connection between rese-
arch and collections and collecting is not made clear, and it is not, as Birgitta 
Svensson (2005) notes, an activity easily integrated into normal museum acti-
vities but is still a given necessity for museum practice (Svensson 2005, p. 6). 
Research based on collections includes studying a large body of objects to 
answer a general question, or few or single objects for in-depth and specific 
questions (Keene 2005, p. 45). This is more along the lines of what is discus-
sed in this thesis. Research can help us to understand the objects in and of 
themselves, or find answers to broader questions, using objects as evidence of 
either history or cultural expressions (Keene 2005, p. 45; Nørgaard 2015, 
p. 126). 

A sample refers to a portion of a whole, as well as to take a part of a artefact for 
analysis. The term sampling is used to describe the process of taking a samp-
le. Statistical sampling is a specific method for taking samples that allows 
probability estimated to be made about the population that is being sampled. 
Archaeologists almost always take samples, but only rarely is this done in a 
statistical fashion; a small part of something that is representative of the who-
le. 
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Research background 

Archaeological science 
As defined under ”Terms and definitions” above, ”archaeological science” will be 
used throughout this thesis. Some might find this phrase misleading, but I do not 
mean to imply that the scientific techniques have been specifically tailored or cre-
ated with archaeology in mind. I am simply referring to any scientific technique 
applied to archaeological problems, and I find that the definition by the Archaeo-
logical Research Laboratory, Stockholm University make the point splendidly 
clear: 

Archaeological science is a discipline in which scientific techniques are closely integrated 
with traditional methods and contemporary archaeological theory, resulting in an interdisci-
plinary approach to the solving of archaeological problems that crosses not only disciplinary 
boundaries but also the boundaries between faculties. (Department of Archaeology and Clas-
sical Studies)  5

Archaeological science will henceforth be used in this thesis to describe a scienti-
fic technique that can, and currently is, being used to answer archaeologically ori-
ented research questions. 

There are plenty of books and articles dedicated to this area of scientific ana-
lytical techniques written over the past decade, and many of them I have used as 
background and a gateway into the field. Most of them have come from the reali-
sed need for introductions to a group not familiar with the other aspect of it all; an 
introduction to the natural sciences for archaeologists, and an explanation of what 
archaeologists look after for the natural scientists. The books by Goffer (2007), 
Henderson (2001), Malainey (2011), Renfrew & Bahn (2004ab), Pollard & Heron 
(2008), and Price & Burton (2011) have been the main tomes forming the founda-
tion for my own introduction to the many different applications of scientific met-
hods of analysis on archaeological material. As mentioned before, these are books 
that act as introductions to the fields, and are suitable for anyone interested in le-
arning in more detail how the methods work and what information they can amass 
– it could be chemists, archaeologists or someone with a layman’s interest. The 
classic book Archaeology: Theories, Methods and Practice (2004ab) by Colin 
Renfrew & Paul Bahn has also been great for my preparations for this study, pro-
viding easy descriptions of methods of analysis and their applications, as well as 
what such analyses brings to the table. 

In Archaeology, History and Science (2009) Marcos Martinón-Torres autho-
red a chapter called ”Why Should Archaeologists Take History and Science Seri-
ously?”, where the benefits of employing integrated approaches to answering 
one’s research questions are discussed (Martinón-Torres 2009, pp. 23–25, 32–33). 

 From now on, I will put all references to websites as a footnote. The reason for this is that I feel that it will take too much 5

space within the text to keep the full pathway as a standard parenthesis, and that I am of the opinion that this will be more 
beneficial to both the text and the reader.
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He also argues that the same arguments defending the destructive nature of ar-
chaeological excavations should be applied when discussing invasive or destructi-
ve analysis, what he refers to simply as archaeometry  (Martinón-Torres 2009, 6

p. 24). 
Joseph B. Lambert writes in the editorial to a special issue of Accounts of 

Chemical Research how the list of questions today answered by archaeological 
chemists has expanded in the last twenty years, and that the hope is that it will 
continue to do so (Lambert 2002, p. 584). The issue is focussing on the range of 
artefactual materials that are being examined by chemists today, as well as the 
questions asked (Lambert 2002, p. 583). 

Since there are so many books out there that well manage to cover all types of 
materials and areas of application, I do not feel it necessary for me to delve into 
in-depth descriptions of each method of analysis relevant to this thesis. I would 
warmly recommend anyone interested in this to read one, or more, of the afore-
mentioned books, or look to the abundance of articles published in journals such 
as Journal of Archaeological Science, Analytical Chemistry, Materials and Manu-
facturing Processes, or Accounts of Chemical Research. These titles are just a few 
of many, and I am sure there are many more I did not come across. 

Regarding Ancient DNA , strontium isotopes , radiocarbon dating  and many, 7 8 9

many more methods of analysis on organic materials  that I will not be discus10 -
sing in this thesis, many of the aforementioned books and journals, and probably a 
fair few specialised texts, would be recommended for interested parties. 

There has been an interdisciplinary EU-project called NARNIA (New Ar-
chaeological Research Network for Integrating Approaches to Ancient Material 
Studies) that ran from 2010 to 2014, and the research done presented in a book 
(Kassianidou & Dikomitou-Eliadou 2014). This project has some similarities to 
what I have in mind with this work. The main objectives as stated on the project 
website  were: 11

•  High-quality and multidisciplinary training of young researchers for skills and 
research development. 

•  The interdisciplinary study of ancient materials contributing to historical and 
cultural knowledge of the Eastern Mediterranean region. 

 For definition, see Appendix I, ”Archaeometry” p. 75.6

 For definition, see Appendix I, ”Ancient DNA (aDNA)” p. 74.7

 For definition, see Appendix I, ”Isotopes” p. 77.8

 For definition, see Appendix I, ”Radiocarbon dating” p. 78.9

 For definition, see Appendix I, ”Organic material” p. 77.10

 NARNIA>Narnia Identity.11

!  14



• Application of techniques coming both from the “soft” and “hard” sciences and 
testing of their suitability and complementarity for the study of ancient mate-
rials. 

• The dissemination of research results and outreach actions. 

• Research and methodology outlines for future research and educational collabo-
rative programs, taking into account the requirement of complementarity and 
interoperation between different European and regional institutions for the 
implementation of best practices. 

• Recommendations for future research collaboration and access to physical and 
virtual research infrastructures, particularly for users from the Eastern Medi-
terranean region, for the development of research in the region on holistic and 
multidisciplinary grounds. 

The project Hjärthner-Holdar and Grandin took the samples for, which I have ob-
served for my case study – which can be found under ”Methodological fram-
eworks” below– is partly based on the results of two previous research projects in 
which the same scientists were involved. The 2014 paper is an extension of the 
one published in 2013 (Ling et al. 2013 and 2014), and aims to further the discus-
sion if copper was extracted locally, or imported to Sweden during the Bronze 
Age (Ling et al. 2014, p. 106). The methods applied by the team was both ele-
mental and lead isotope  analyses (Ling et al. 2014, pp. 107, 115–119). The lead 12

isotope composition of the analysed artefacts in the 2013 study turned out to be 
considerably different from the ores in Scandinavia, and the team concluded that 
the copper in those objects must have been imported, and they could also deter-
mine that the sources varied in relation to chronology  (Ling et al. 2013; 2014, 13

p. 106). The aim of the 2014 paper was to determine which ore bearing regions 
supplied copper to Scandinavia during different periods of the Bronze Age (Ling 
et al. 2014, pp. 106–107). The results from those projects have modified the pre-
vious prevailing theories regarding exchange, interaction and mobility during the 
Bronze Age. A complex picture of relations between Scandinavia and other parts 
of Europe have been put forward, showing that several European regions have 
been suppliers of metal to Scandinavia. Ling et al. (2014) have thus shown in 
their study that the raw material came to Scandinavia both as finished alloy and 
copper and tin respectively. The results indicated that there might be chronologi-
cal variations linked to the origin of the metals (Ling et al. 2014, p. 106). 

 For definition, see Appendix I, ”Lead isotopes” p. 77.12

 For definition, see Appendix I, ”Chronology” p. 75.13
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Theoretical perspectives 
The main theoretical focus will be on the objects, and how objects/artefacts in 
museum collections are “seen”. I have drawn upon a number of concepts, such as 
materiality, object biography, and silent objects. And even though Actor Network 
Theory is not, in fact, a “true” theory, the argument that objects have agency is of 
value in the theoretical part of my research, and is also a common element in ma-
terial culture studies in large, and in materiality, object biography, and silent ob-
jects specifically. 

The headers below will concern the following theoretical perspectives rele-
vant for this study: Materiality and Material Culture Studies, Object biography, 
and Silent objects. The reason for having combined materiality and material cultu-
re studies under the same header is that I feel in this instance, the many common 
concepts and overlapping ideas benefit from feeding off each other. It would be 
odd to separate them, and I am convinced that sometimes theories become strong-
er and better when combined where possible and suitable, and to me this is one of 
those times. 

Materiality and Material culture studies 
One way to summarise what materiality studies are all about, is in the way of the 
Department of Anthropology at Stanford University: 

Materiality studies involve the exploration of the situated experiences of material life, the 
constitution of the object world and its simultaneous shaping of human experience. Un-
derstanding the relationships between people and things is a major strut of archaeological 
theory.  14

For materiality studies the focus is on how things and people interact, and on how 
the interactions and relationships influence the world around both humans and 
objects. However far back we go into what is sometimes called ”talkative history” 
and ”silent prehistory”, humans have included their social relations to non-human 
agents – things or objects – with whom they have traded properties and formed 
collectives. Or as Olsen (2003) wrote about the commonality of how humans and 
things interacts now and in the past: ”If there is one history running all the way 
down form Olduwai Gorge to Post-Modernia, it must be one of increasing materi-
ality” (Olsen 2003, p. 88). 

Material studies should, according to Miller (1998), concern itself with how 
the ”specificity” of each certain material domain could add up to the larger gene-
rality of ”difference" (Miller 1998, pp. 6–7). If the focus is on the materiality of 
things, then the different forms of object that they represent must be challenged as 
well (Miller 1998, p. 7). 

Looking back on the past forty years of theoretical discourse in archaeology, 
one might detect two main identities usually attributed to material culture: one 

 Stanford University>Department of Anthropology>Graduate Program>About>Materiality.14
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concerned with its functional, technological and adaptive importance, the other 
with its social and cultural meaning – that is, its role as signs, metaphors, and 
symbols. Material cultural became a contradictory term for researching a culture 
that is not material. Things are chiefly studied in order to reveal something else 
(Olsen 2003, p. 90). Contrarily to the material studies, Olsen (2003) claim that 
archaeology rather suffers from being under-materialised (Olsen 2003, p. 90). Un-
fortunately, that type of knowledge gives us little help to understand what material 
culture is, or to understand the role it plays in human existence in more fundamen-
tal ontological terms. Material culture plays a essentially different constitutive 
role for our being in this world than texts and language does. Things do far more 
than just speak and express meanings (Olsen 2003, p. 90). 

Material culture studies is not then constituted by ethnography, but remains 
eclectic in its methods. Approaches from history, archaeology, geography, design 
and literature are all equally acceptable contributions (Miller 1998, p. 19). The 
possibility of material culture studies lies not in method, but rather in an acknow-
ledgement of the nature of culture. We as academics can strive for understanding 
and empathy through the study of what people do with objects, because that is the 
way the people that we study create a world of practice. Human values do not ex-
ist other than through their objectification in cultural forms. As Miller (1998) 
frames it: ”The specific form taken has an intrinsic tendency to fetishize and be 
understood merely as form and no longer as the embodiment of ourselves” (Miller 
1998, p. 19). Material culture studies can thusly proclaim itself as a tradition that 
does not fall apart into a concretisation of science and an embodiment of society 
(Miller 1998, p. 20). Things do matter, and therefor they are not a distinct super-
structure to social worlds (Miller 1998, p. 3). 

Key theories of material culture studies that were developed in the 1980's 
showed that social worlds just as much constitutes of materiality as it does the ot-
her way around (Miller 1998, p. 3). In his book, Miller (1998) focuses on what is 
to be gained by looking at the diversity of material worlds which becomes each 
other's contexts rather than reducing them to mere models of the social world or to 
specific sub-disciplinary interests. Material culture can often provide insights into 
cultural processes that perhaps a more literal ”anthropology" has been more incli-
ned to neglect (Miller 1998, p. 3). One of the reasons that material culture used to 
be avoided as the primary focus of attention was that it invited the accusation of 
”fetishism”. It was assumed that the ideals of social analysis would be so replaced 
by the means of artefact analysis, that this would prevent instead of enhance the 
study of cultural life (Miller 1998, p. 5). In Miller’s Material Cultures (1998), the 
focus is on the study of material culture as such, but in using the term “material 
culture” they believe that there are many ways in which the results can be far less 
fetishistic than many of those works that do not purport to have such an object 
focus. At the same time the intention is to focus upon the artefactual world wit-
hout this being founded in any general theory of artefacts or material culture (Mil-
ler 1998, p. 5). 
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For materiality studies, some attention turned towards how materials and 
landscapes, through active interaction with humans, served to shape the experi-
ences, memories and lives of those humans. This was an important and promising 
move, although there is still a tendency to overemphasise the human-subjective 
and mental dimension of how people relate to landscapes and monuments (Olsen 
2003, p. 91). A main concern for materiality studies has been how artefacts acti-
vely are used in social and individual fulfilment, in which they are directly essen-
tial for our understanding of ourselves and others. According to advocates of this 
approach, people arrogate objects from the designing forces of production and 
commerce, ”and turn them into potentially inalienable and creative cultural pro-
ducts vital to their own identity formation” (Olsen 2003, p. 91). 

Olsen’s (2003) work is inspired by Actor Network Theory (ANT) (Olsen 
2003, p. 98), a concept described further in the chapter ”The Methodological 
Frameworks”. Instead of reducing the world to the regime of two opposing onto-
logical realms (culture versus nature) the ANT-approach professes that nearly eve-
rything happens between the two extremes; by way of mediation and translation, 
by heterogeneous networks linking a variety of materials and entities. ”The thing” 
is what gathers, which brings together and which lasts. In other words, it relates 
qualities in and over time and space, and is as such the ideal node in a network 
(Olsen 2003, pp. 97–98). It is a democratic and inclusive regime where everything 
can become actors (or actants) simply by being included into a network and assig-
ned properties to act upon. In this, it suits studies in material culture and ”the 
thing”, very well. 

Freedom from disciplinary foundations and boundaries is used to considerable 
effect by Miller (1998). There are many advantages to remaining ”undisciplined”, 
as well as plenty of disadvantages imposed by trying to claim disciplinary status 
(Miller 1998, p. 4). Most previous works in material culture make up relatively 
discrete bodies of texts formed around particular problems instead of being broad-
spectrum (Miller 1998, p. 4). Formal analysis as the major technique was to reveal 
the similarities between distinctions drawn in one sphere with those of another 
(Miller 1998, p. 10). The problem with that kind of analysis is that it could apply 
to almost any area of cultural life, or material form, but it did not specify any par-
ticular artefacts as being of particular significance even if it did suggest notable 
differences in general (Miller 1998, p. 10). Since the origins of that kind of analy-
sis lies in the structuralist concern with general order, the items used in mani-
festing that order were in some sense arbitrary (Miller 1998, p. 10). For Miller 
(1998), the concern is to move away from the general question of the importance 
of material forms towards the more specific analysis of particular artefacts or arte-
factual domains (Miller 1998, p. 10). 

Material culture studies has a great deal more potential when looking at the 
diversity of material form. It practically explodes as soon as one contemplates the 
vast corpus of different object worlds that we continuously experience. Each of 
these domains possesses considerable specificity in comparison to the others, and 
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in turn generates considerable internal diversity (Miller 1998, pp. 5–6). To Miller, 
unordered diversity is one of the main stumbling blocks in the formation of a ma-
terial culture studies, but it also offers a huge potential if we try to consider what 
it might offer academic analytical concerns (Miller 1998, pp. 5–6). He therefore 
believes it is crucial to turn what might be perceived as daunting and problematic 
into what is of significance and interest to material culture studies (Miller 1998, 
pp. 5–6). A notion of multiple, parallel values is a nowadays widely accepted con-
cept in the museum sector, seen as a way to connect to the diverse nature of ob-
jects that goes beyond ”disciplinary constraints” and to make sure that collections 
reaches a higher level of complexity than before imagined (Cameron & Mengler 
2009, p. 204). Within museums, objects are physically and conceptually separated 
from society and used as metaphorical place-holders for socially and culturally 
constituted meaning, and seen as extra-material in their origin, and subordinate to 
culture and history (Cameron & Mengler 2009, p. 210). Museum objects are in a 
state of limbo between fact and fiction: the artefacts has been removed from their 
original context and introduced to a new one. Objects have a fascinating way to 
collect values, both material and spiritual – a Genius rei – that seems to provide 
historical insight from the way it emanates from and animates a presence of the 
past through objects (Svensson 2005, p. 7; Svensson 2011, pp. 74, 76; Brown 
2003, p. 112). Materiality and humanity would benefit from being more deeply 
connected, which would allow objects to be regarded in new ways and in transla-
tion, unlocking human agency in multifaceted ways (Cameron & Mengler 2009, 
p. 210). Hooper-Greenhill (1992) asks the question of how display cases conform 
to the emerging goal to show more than ”just” the artefact (Hooper-Greenhill 
1992, p. 204). The way to look at objects has changed from only letting the morp-
hology define the object, to being seen in their relation to human beings (Hooper-
Greenhill 1992, p. 204). 

Archaeologists should, according to Olsen (2003), ”unite in a defence of 
things, a defence of those subaltern members of the collective that have been si-
lenced and ’othered’ by the imperialist social and humanist discourses” (Olsen 
2003, p. 100). The many objects and things that are mixed into the collective di-
sciplinary life through fieldwork, museums, and laboratories are rarely attributed 
any role in the overall story (Olsen 2003, p. 100). The generality of materiality, 
i.e. any attempt to construct general theories of the material quality of artefacts 
and other material aspects, must be complemented by another strategy investiga-
ting the specificity of material domains and the way it forms itself to become the 
fabric of cultural worlds. This has to a degree already started by default, but that 
body of researchers does not see themselves as part of a larger study of material 
culture (Miller 1998, pp. 5–6). 

Object biography – Objects telling stories 
The idea that objects and artefacts have a life story, a biography, that informs the 
beholder through the object’s context and history. Until recently, material objects 
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were given little attention in disciplines such as anthropology, history or sociolo-
gy, being predominantly seen as functional items vital to the social process but 
seldom informing it. For archaeology objects have, of course, always been central 
to its endeavours, but again interest has concentrated on function , dating and, to 15

a lesser extent, style. Through analysis of these attributes  archaeologists have 16

sought to make sense of the object world. People have realised that objects do not 
just provide a stage setting to human action; they are integral to it. The central 
idea of biography is that as people and objects gather time, movement and change, 
they are constantly transformed, and these transformations of person and object 
are tied up with each other (Gosden & Marshall 1999, p. 169). At the heart of the 
concept of biography are issues about the links between people and things; about 
the ways meanings and values are accumulated and transformed. There are many 
ways of understanding these links and many ways of conceptualising the objects 
which lie at the heart of these links. Although, no one theory will ever be adequate 
to understand all circumstances (Gosden & Marshall 1999, p. 172). The concept 
of biography is one that leads us to think comparatively about the accumulation of 
meaning in objects and the changing effects these have on people and events. This 
central thread of comparison makes the diversity of relationships between people 
and things in different cultural contexts even more obvious. Ultimately, the use-
fulness of the biography-metaphor will depend upon its role in revealing this vari-
ety (Gosden & Marshall 1999, p. 177). 

The notion of the biography of objects goes back to Kopytoff’s ”The cultural 
biography of things” (1986) where he expresses that things could not be fully un-
derstood at just one point in their existence and processes and cycles of produc-
tion, exchange and consumption had to be looked at as a whole. Not only do ob-
jects change through their existence, but they often have the capability of accumu-
lating histories, so that the present significance of an object derives from the per-
sons and events to which it is connected (Gosden & Marshall 1999, p. 170). 

Processual archaeologists have tried to develop a more historical approach to 
objects using the concept of use-life. This approaches focus on changes to the 
morphological or functional characteristics of an object or artefact, following the 
reduction of a stone tool through successive episodes of flaking and grinding, 
focusing on the way its shape and use changes as it becomes progressively smal-
ler. The object here is a passive, inert material to which things happen and things 
are done. Such analyses do not address the way social interactions involving pe-
ople and objects create meaning, these meanings change and are renegotiated 
through the life of an object. Changes in meaning need not be driven by the phy-
sical modification or use of an object; meaning emerges from social action and the 
purpose of an artefact biography is to illuminate that process (Gosden & Marshall 
1999, pp. 169–170). 

 For definition, see Appendix I, ”Function” p 76.15

 For definition, see Appendix I, ”Attributes” p. 75.16
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What are “silent objects”? 
Silent objects are, in the work of Monti & Keene (2013), objects that are not “he-
ard”. Monti & Keene (2013) focuses their argument of silent objects in relation to 
museum exhibitions and the visitor's experience of the same, and have researched 
different strategies for approaching this issue when designing exhibitions. I argue 
that silent objects can also be found in the less public spaces of the museum – in 
the collections. 

Some items are the focus of interest for many viewers, while others (silent 
objects) are almost completely ignored. By focusing on the most conspicuous and 
visually compelling objects, visitors may miss much of the interest of an exhibi-
tion and fail to appreciate the full richness and depth of a topic, a notion applicab-
le on objects in collections as well (Monti & Keene 2013, p. 1). 

Research shows that the appearance of objects contributes to the formation of 
split-second assumptions that visitors involuntarily or consciously make about the 
depth and quality of the experience that a specific object can provide (Monti & 
Keene 2013, p.  3). 

Monti & Keene's hypothesis is that the way something looks greatly influ-
ences our behaviour towards it. Museum objects fall into two categories. 1) Ob-
jects that easily attract and hold the viewer (due to material qualities; colour, size, 
shape, symmetry. or non-physical attributes; age, iconicity, sense of past etc.); 2) 
the objects whose inner qualities and stories are buried deeper within their appea-
rance, not interesting at first glance. Objects whose appearance does not suggest 
sufficient cost-effective rewards are more likely to be ignored. They remain silent 
(rewards are, e.g., deepening knowledge) (Monti & Keene 2013, p. 6). 

Museum studies reflect the significance of museums for national and cultural 
identity, education and enjoyment as well as for reflective and spiritual purposes, 
according to Monti & Keene (2013). Museum studies encompass all the multiple 
aspects of museums, from collecting and collections, the visitor experience, their 
buildings, management, social and economic significance and educational func-
tion, drawing on a wide range of theoretical fields from learning studies to ant-
hropology, art history, social science, cultural economics and many others (Monti 
& Keene 2013, p. 71). 

Museum objects constitute repositories and sources of cultural capital. Cul-
tural value is the result of the relationship between objects and society and their 
ability to convey an insight into issues of social organisation, political structure 
and power. Following is a list of six cultural characteristics that are sources of cul-
tural value for objects that Monti & Keene (2013) use to define these values: 

1. aesthetic value. 

2. spiritual or religious value. 

3. symbolic value (the extent to which cultural objects act as repositories and con-
veyors of meaning). 
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4. social value (a thing may provide people with a sense of connection to others). 

5. historical value. 

6. authenticity. 

Museums are places where the cultural value of objects is maintained, through 
appropriate documentation, conservation and storage, and can be increased 
through research, adding to what is known about an object. At a basic object sus-
tenance level, physical preservation alone increases cultural capital because older 
objects increase in capital value (Monti & Keene 2013, p. 72; Keene 2005, 
pp. 52–53). 

The methodological frameworks 

Scientific methods and archaeological applications 
The different analytical techniques used in the fields falling under what I here call 
archaeologic sciences, as I have defined and explained in the section ”Research 
background”, are various and applicable on the many types of archaeological ma-
terials, both organic and inorganic. There are methods of analysing ancient DNA 
(aDNA), glass, ceramics  and pottery, stones, metals, and there is a multitude of 17

literature describing them all (Goffer 2007; Henderson 2001; Malainey 2011; Nig-
ra, Faull & Barnard 2015; Price & Burton 2011; Renfrew & Bahn 2004ab; Pollard 
& Heron 2008). You can use physical and chemical dating to get absolute  and 18

relative dating . Artefact studies for ascertaining the provenance, technology, as 19

well as use of an object. Environmental approaches to provide information on past 
landscapes, climates, flora and fauna as well as diet, nutrition, health and patholo-
gy of people. Mathematical methods as tools for data treatment which also en-
compass the role of computers in handling, analysing and modelling the immense 
sources of data. Remote sensing applications comprising an array of non-de-
structive techniques for the localisation and characterisation of buried features at 
the regional, micro-regional and within a site itself.  Conservation science invol20 -
ving the study of decay processes and the development of new methods of con-
servation (Pollard & Heron 2008, p. 2). A listing of different national and interna-
tional laboratories and their respective focus is available from page 32 on. 

 For definition, see Appendix I, ”Ceramic” p. 75.17

 For definition, see Appendix I, ”Absolute dating” p. 74.18

 For definition, see Appendix I, ”Relative dating” p. 78.19

 There have also been successful uses of satellite imaging to discover sites, recently the work of Sarah Parcak have become 20

the face of “space archaeology” when in 2015 she won the TED Price of $1 Million to find and preserve ancient sites. (Kill-
grove 2015)
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As is evident, there are already numerous different scientific analyses commonly 
used when it comes to archaeological materials. This thesis will, however, limit 
itself to some of the analytical methods used for inorganic materials, and metals in 
particular. This is mainly limitations based on the timeframe I have to work wit-
hin, and relevance to what this thesis is about. It is quite enough to use such nar-
row a window to illuminate the question of scientific analytical methods as I have. 
The case study is there to illustrate what a give-and-take relationship between a 
museum and researchers can be, and provide my discussion with a more accessib-
le backdrop. There is also an economic question here. Many of the techniques are 
expensive, and some take a long time to get results (for example, see Table 1). 
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Table 1. Costs of instrumental analysis. Table showing average cost for different analyses.

Instrument Principle Unit of 
analysis Sample state Data Cost of 

analysis Applications

Optical 
microscope

magnification of 
light

Objects 
2x-1,000x Natural Photos $1s

Most 
archaeological 
materials

SEM Electron 
magnification

Objects 
25x-100,00x

Microscopic 
objects, 
polished 
sections

Photos $10s
Most 
archaeological 
materials

ICP-OES Light 
spectrometry Elements Liquid

Elemental 
abundance 
ppm

$10s
Stone, pottery, 
soils, bone, 
metals

ICP-MS Mass 
spectrometry

Elements/
Isotopes Liquid/solid

Elemental 
abundance 
ppb/Isotopes

$10s
Stone, pottery, 
soils, bone, 
metals

IR Infrared 
spectrometry

Minerals, 
organic 
molecules

powders, thin 
films, natural 
materials

Molecular 
identification $10s Rocks, organic 

molecules

TIMS
Thermal 
ionisation mass 
spectrometry

Isotopes Purified 
element Isotope ratios $100s Pottery, bone, 

metals

XRD Diffraction of X-
rays Crystals Powder, single 

crystals
Mineral 
identification $10s Minerals, 

pigments

XRF Flourescence of 
X-rays Elements Powder/natural

Elemental 
abundance 
ppm

$10s Stone, pottery, 
soils

NAA Gamma 
radiation Elements Powder

Elemental 
abundance 
ppm

$10–
$100s Stone, pottery

GC-MS
Volatility/
Molecular 
weights

Large 
organic 
molecules

Dissolved in 
solvent

Molecular 
identification, 
%

$10s Foodstuffs, 
dyes, resins

LC-MS
Solubility/
Molecular 
weights

Large 
organic 
molecules

Dissolved in 
solvent

Molecular 
identification, 
%

$10s Foodstuffs, 
dyes, resins

Source: Table 4.5 from Price & Burton 2011, p. 124.



A brief distinction between what I call destructive methods, non-destructive, 
and micro-destructive methods follows. 

Destructive methods 
Destructive methods are sampling techniques that require large pieces to be remo-
ved from an object or artefact in order to analyse it. In the past this has been the 
prevailing method when conducting deeper analysis on objects. Then, because of 
less precise instrumentation, each sample needed to be of significant size. This led 
to many objects having been sawed into, or even in two. Today, largely thanks to 
advancements in instrumentation and method developments, even destructive 
methods of sampling can be relatively non-invasive, dependant, of course, on the 
type of material and the research questions (Lambert 2002; Martinón-Torres 2009; 
Renfrew & Bahn 2004ab; Interview C, 2016-03-14). Sampling methods on orga-
nic materials are sometimes more destructive than on inorganic materials, but this 
is not something discussed further in this thesis due to the limited timeframe. The 
International Council of Museums (ICOM) have in their Code of Ethics (2013) 
stated that destructive analysis should be kept to a minimum, and that it should 
only be done after careful consideration (ICOM 2013, p. 7; Ladkin 2004, pp. 29–
30; Lewis 2004, pp 10–11). A discussion about this continues on page 60 in this 
document. 

Non-destructive and Micro-destructive methods 
When using the terms “non-destructive” and “micro-destructive”, I speak of tes-
ting techniques for examining the internal structure and analysing the composition 
of objects that cannot be studied by conventional (i.e. destructive) techniques 
because of for instance aesthetic considerations (Henderson 2001, pp. 324–326). 
There are of course limitations as to what information can be gained, and the pre-
cision may sometimes be an issue with techniques not involving samples (Malai-
ney 2011, p. 483; Nigra, Faull & Barnard 2015; Pollard & Heron 2008; Price & 
Burton 2011). Visual examination is an obviously non-destructive technique, and 
rather limited (Renfrew & Bahn 2004b, p. 365). 

Microanalysis is a common name used to refer to a variety of techniques for 
identifying, characterising, and evaluating minute amounts of materials. Some 
microanalytical techniques are scaled-down versions of well-known conventional 
or physical analytical techniques; others are specialised techniques that can be 
implemented only on extremely small samples (Goffer 2007, p. 38). As such, the-
se techniques are still destructive in nature as you do remove a sample, if only a 
small one, and will therefore be referred to as micro-destructive. 

Non-destructive testing techniques are material appraisal techniques that 
“neither require sampling nor physically damage or impair the integrity of a studi-
ed object” (Goffer 2007, p. 38). These types of techniques are invaluable for 
studying the constitution or the internal structure of unique archaeological objects. 
Most modern non-destructive techniques are based on the application of forms of 
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penetrating energy, such as acoustic waves and electromagnetic radiation (Goffer 
2007, p. 38). For example, X-ray fluorescence (XRF ) is a method used for ele21 -
mental measurement of inorganic materials, such as metals. This method can be 
used directly on an unprepared sample in case sampling an object is prohibited or 
not an option, and can therefore be non-destructive in nature although some tem-
porary or permanent discolouration of the artefact may occur (Kassianidou & Di-
komitou-Eliadou 2014, pp. 134–136; Malainey 2011, pp. 482–483; Price & Bur-
ton 2011, pp. 86–88; Pollard & Heron 2008, pp. 37–45; Goffer 2007, pp. 35–36). 
Neutron activation analysis (NAA ) is another technique that can perform non-22

destructive analysis, but usually performed on powdered samples and thus being 
destructive (Goffer 2007, p. 39; Price & Burton 2011, pp. 89–90, 214; Malainey 
2011, pp. 26, 29, 171). 

Actor Network Theory (ANT) – A method of approach 
For the purpose of this thesis, it is the focus on objects as actors that are of inte-
rest. Now, before I go any further, I need to clarify one important thing; The actor 
network theory is not a theory, despite the name, but rather a concept or method of 
approach. One of the creators argues that “it is better understood as a toolkit for 
thinking about and charting the heterogeneous practices of association that make 
up the social” (Law 2008; Law & Singleton 2014, p. 380). Law lament the choice 
of name, and is of the opinion that “material semiotics” better encompass the in-
terdisciplinary versatility, as ANT embodies different tools, susceptibilities, and 
methods of analysis that treat everything in the social and natural worlds as a con-
tinuously generated effect of the relationship-webs within which they are located 
(Law 2008, p. 142). Bruno Latour, another creator of ANT, has made some intere-
sting points about objects that I feel are compatible with my study, as well as the 
concept of silent objects, that was discussed in a previous chapter. ANT-studies 
investigate and describe the relational webs as well as the practices that carry 
them. It is therefore descriptive, and the material semiotics explore the hows of 
relation assemblage (Law 2008, pp. 141, 148).  ANT assumes that nothing outsi23 -
de the enactment of those relations has neither reality nor form. In the quote be-
low, Latour discusses what he means when talking about “actors” in ANT. For me, 
and this study, the quote describes how objects can be the driving force for an act 
or activity, and this is why I feel ANT is a useful tool when approaching the im-
portant issue of objects that have lost their story, or voice. 

An “actor” in AT is a semiotic definition - an actant -, that is, something that acts or to which 
activity is granted by others. It implies no special motivation of human individual actors, nor 

 For definition, see Appendix I, ”X-ray fluorescence (XRF)” p. 79.21

 For definition, see Appendix I, ”Neutron activation analysis” p. 77.22

 Worth mentioning is that archaeologist and Stanford professor Ian Hodder has taken this argument further, calling it “hu23 -
man-thing entanglement”. It is a very interesting and applicable theory, but not one falling inside the framework for this 
study. For a more detailed description I recommend Hodder’s book Entangled (2012).
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of humans in general. An actant can literally be anything provided it is granted to be the sour-
ce of an action. (Latour 1996, p. 7) 

When using the actor network theory, the observer is asked to investigate the stra-
tegic, relational, and productive character of specific, smaller-scale, diverse actor 
networks. Consequently, one could view the actor-networks as a small-scale ver-
sion of Michel Foucault’s discourses  (Law 2008, p. 145; Foucault 1995[1977], 24

pp. 23, 110, 226). Latour states that in order for objects to be accounted for they 
have to have traceable accounts. Without this, they cannot offer any information 
and will not have any discernible effect on other agents; they are no longer actors 
and remain silent (Latour 2005, p. 79). This is where I feel this study fits in as a 
way to pull these objects out of silence and into the world, especially concerning 
stray finds without much primary context , or any archaeological context  att all. 25 26

Text analysis  
For the bulk of this thesis I have studied many texts and books about the scientific 
analytical techniques, as well as books about materiality, object biography, silent 
objects, ANT, and a number of texts regarding different applications of the analy-
tical techniques. As such, this study is in large a text analysis. To find relevant 
texts to study, I used previously read literature from some of our courses to some 
extent, as well as a literature search on different library catalogues. The case study 
with its aspects of observation and interviews, which will be presented later, is 
really just a small cog in a greater machinery, allowing for theoretical reflection 
grounded in practice. Certainly, it is in the practice of the few, but it is neverthe-
less of use when it is really the attitudes of both fields I want to highlight. 

Emerging within the archaeological society is a wish and recognition of the 
need for asking new questions, and new ways of answering them. Two recent ar-
ticles are indicative of this: ”Grand challenges for archaeology” by Kintigh, 
Altschul, Beaudry, Drennan, Kinzig, Kohler et al. (2014) and ”How can archaeo-
logists make better arguments?” by Smith (2015). In these articles, the authors 
highlight different areas where archaeologists tend to get lost. Smith (2015) talk 
about the pitfalls arguments and conclusions in archaeological published works 
sometimes fall into, and Kintigh et al. (2014) have in a crowd-source project defi-
ned a number of “grand challenges” that archaeology now needs to focus on (Kin-
tigh et al. 2014, pp. 879–880). Both articles refer to how cross-collaboration hold 
a promising future, and how method-developments has driven the archaeological 
arguments to a new realm from the traditional archaeology (Kintigh et al. 2014, 
pp. 879–880; Smith 2015, pp. 18, 22–23). For me, these articles show that my 
thesis fits into a rather young focus on new ways to further the archaeological nar-

 For definition, see Appendix I, ”Discourse” pp. 75–76.24

 For definition, see Appendix I, ”Primary context” p. 78.25

 For definition, see Appendix I, ”Archaeological context” p. 74.26
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ratives. It will by no means be conclusive, but rather a starting point; somewhere 
to start the, hopefully, rich variety of approaches to the whole spectra of archaeo-
logy and collections. 

The case study 
To supplement my study of the 
possibilities of scientific ana-
lytical methods on artefacts I 
decided to use a case study, 
where I could observe samp-
ling in practice. This was made 
possible through my internship 
at Museum Gustavianum in 
Uppsala, where a group of re-
searchers had applied for 
sampling a number of Bronze 
Age objects. The project is tit-
led Scandinavia’s role in the 
copper networks of Europe in 
the 2nd Millennium BC (Ling, Hjärthner-Holdar & Grandin 2015) and is a conti-
nuation of previous research (Ling et al. 2013 and 2014), as described in ”Rese-
arch background” above. The current project includes researchers from Gothen-
burg University, Oslo University, as well as the Geoarchaeological Laboratory 
(GAL) that Grandin and Hjärthner-Holdar represent as geochemist and archae-
ometallurgist respectively. The research project’s aim is to gain better understan-
ding of the origins and import routes during different phases of the Scandinavian 
Early Bronze Age. Lead isotope analysis and geochemical analysis will be carried 
out on 150 chosen objects, approved by the museums. 

I will go into more details of how I conducted the case study and what it en-
tailed further on, when I describe the interview part of the case study. For now, I 
will only describe the methodological aspects of the case study. 

Observation as method 
The type of observation I performed is best described as an open, passive observa-
tion where I approached Hjärthner-Holdar and Grandin, being forthcoming with 
what I wanted to achieve and being allowed to observe the proceedings in the 
background with the occasional question (Ahrne & Svensson 2011, p. 90). What 
Ahrne & Svensson refers to as my “door-opener” (Ahrne & Svensson 2011, p. 91) 
came through my internship at Museum Gustavianum and the fact that my super-
visor was the one responsible for the part of the collection Hjärthner-Holdar and 
Grandin’s research concerned. 

An account of how the observation was carried out, and what I observed, can 
be found under the corresponding heading at page 47. 
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Image 1. Lena Grandin, GAL, demonstrating how to 
prepare the drill samples. Photo: Eva Hjärthner-Holdar, 
GAL, 2016. 



Interviews as method 
I have conducted structured interviews with informants familiar with collections 
and research on collection artefacts. The purpose of conducting the interviews was 
to create a picture of the informants’ perception of difficulties and any opportuni-
ties that exist around the research of museum objects, as well as to explore possib-
le solutions and ways to facilitate research for knowledge deepening. I decided 
that I only needed to interview a handful, as the interviews would not be the main 
content but rather add some depth to the observation, which in turn only acts as 
example for the main discussions. Ahrne & Svensson (2011, p. 44) talk about 
needing more than six informants in order to get a saturated study, but since my 
interviews are not going to be substratum for any kind of analysis to discern dee-
per connections or ”truths” there is no necessity to achieve a broad saturation. The 
interviews are explicitly conducted for their individuality quality, and the answers 
will only provide a conservational ground in the more theoretical discussion to 
come. The matter of anonymity and anonymisation will be covered under its own 
heading below. 

Designating the interviews as ”semi-structured” refers here to the way that the 
questions allow for open and unstructured answers without multiple choices, whi-
le the questions are structured around a specific theme in the interview guide and 
the same for every informant (Trost 2010, pp. 41–42). In preparation for the inter-
views I made an interview guide drawing up a few questions that I felt would suit 
informants from both museum- and researcher experiences (see Appendix II, p. 80 
for the interview guide). I performed the interviews separately, at the informant’s 
workplace. The interviews took between twenty minutes to up to an hour each and 
were recorded using my smartphone’s built-in voice recorder, creating MP3-files 
that I could transfer to my computer for processing and transcribing using a 
transcription software called ExpressScribe (version 5.82). 

The transcriptions have been, as I mention below, written so as to keep a rea-
der from identifying the person being interviewed. This has meant that I have only 
focussed on transcribing the answer relevant to the question and overall subject 
matter. To do this, I have been forced to exclude any examples given that would 
have been too obvious an identifying marker. In some ways, this is unfortunate as 
it means losing some interesting stories, as well as it risks seeming close to fabri-
cating or ”cherry picking” the answers. I have strived, however, to be as true to 
the answer given as possible, even when having to anonymise something in the 
middle of an answer, and to not alter the intended meaning. I hope that I have suc-
ceeded in this endeavour, and that the interviewed individuals will be able to re-
cognise their own answer without feeling identified. 

Anonymity and ethics 
Seeing as my group of informants was, as mentioned, rather small in comparison 
to larger interview studies, and remembering that they all had connections to insti-
tutions affiliated with, or a part of, governmental bodies it could have been suppo-
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sed that they had been interviewed in a roll as a spokesperson for that institution. 
That was never the objective of these interviews, so I felt it necessary and prudent 
to keep the informants anonymous in the thesis. It has not been practical to keep 
them completely anonymous throughout the selection and interview process as a 
whole, as this would have made the whole process rather cumbersome (Trost 
2010, p. 61). The interviews have only had as goal to be no more than curious of 
some individual thoughts and experiences of the interactions between museums 
and researchers, but I do not want to contribute to any speculation about who and 
what has said what in case of insecurities of feelings of being singled out in the 
future. To that end, I have strived to keep transcriptions clean of any identifying 
markers, and will only be referring to the transcripts with corresponding infor-
mant A, B, C or D. 

Considering the sources 
For the scientific analytical methods applicable to research of inorganic archaeo-
logical artefacts I have drawn from the plethora of works concerning archaeologi-
cal applications of different analytical methods and their benefits and 
shortcomings. These are found in some of the literature listed below, and touched 
upon in ”Research background”. 

I decided to use a case study as background in order to show the process of 
compromise between scientists and museum personnel when deciding on objects 
and methods for analysis and sampling. For the case study I have been accompa-
nying Eva Hjärthner-Holdar and Lena Grandin from the Geoarchaeological Labo-
ratory in Uppsala to observe their work taking samples and prepare them for ana-
lysis. I have only observed the sampling done on bronze  artefacts from the Mu27 -
seum Gustavianum collections, as it was enough in order for me to gain insight 
into their approach and the science for their research in large. For additional back-
ground, two articles (Ling et al. 2013 and 2014) regarding their previous connec-
ted work and the methods and results available from these, as well as the current 
project’s goals will be used as the illustrating medium for the discussion, and has 
to an extent been touched upon in the chapter ”Research background”, and again 
further on in the thesis. 

I am well aware of how this could appear limited in a way, but as the bulk of 
my study will revolve around the questions of a slightly diverted focus towards 
the more neglected artefacts in collections, the case study does not need to be big-
ger than this. There will be people with different experiences from the ones I pre-
sent who will feel that the descriptions are not representative of their reality. This 
thesis is not, by any means, meant to provide absolute answers to the issue of col-
lections containing such a large number of seemingly superfluous objects, but I do 

 For definition, see Appendix I, ”Bronze” p. 75.27
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hope that my work will open up for new possibilities and approaches to deal with 
these types of artefacts. 
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Findings 

In many instances when analysing archaeological objects, removing a sample may be aesthe-
tically deleterious to the object, therefore rendering the removal of samples totally inadequa-
te, or allowing the removal of extremely small samples so as not to affect the appearance of 
the objects. In such cases it is often necessary to turn to specialized techniques, such as non-
destructive techniques, which do not require the removal of samples altogether, or to micro 
analytical techniques, for which extremely small samples are needed. (Goffer 2007, p. 37) 

As explained by Goffer (2007) in the quote above, non-destructive and micro-de-
structive analytical techniques are more suitable from a preservation point of 
view. Even though Goffer refers to micro analytical techniques in the quote, 
which is not the same as micro-destructive, the main ideas still holds true when 
discussing micro-destructive, non-destructive and destructive analytical methods. 
Even when objects are allowed to be sampled, they should still be able to be vir-
tually undamaged to anyone not knowing where a sample has been taken. The ob-
ject should, and often enough this holds true, be sampled so that it still can be put 
on display: for instance, a sample can be taken from an already damaged or corro-
ded area. This is how the samples from my case study were taken. Together with 
the museum, the scientists decided on which parts of each artefact would be best 
to sample, and with which method. At a later date, I was present for the sampling 
procedure. There I got to observe the techniques in action as each artefact was 
meticulously photographed for before-and-after documentation, and samples ta-
ken (ICOM 2013, p. 7; Keene 2005, pp. 52–53). 

As previously explained, for this study I have focused on inorganic materials 
and analytical techniques applicable on such materials. This is a necessary limita-
tion for a study of this extent, since if I had included everything that is possible to 
do with organic materials this would have become more of a textbook in magnitu-
de. Suffice it to say, analytical techniques and the science around them are varied 
and well-studied, and in my opinion best left to be discussed in depth separately 
from inorganic materials within this area of application. 

This section gives an account of what I have come into contact with during 
my research and study. First, I will list and give a short description of a selection 
of laboratories with archaeological scientific facilities. It will not be an exhaustive 
list, but will hopefully give an indication of the availability of these types of faci-
lities. Having done this, I continue by giving an account of the case study, and 
then the boiled down content is found at the end of this chapter, leading to the 
next chapter ”Discussion and Conclusions”. 
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Laboratories providing different analyses 
During the course of my research into the different methods and techniques for 
analysis of archaeological materials, I have found it necessary to investigate whe-
re these analyses can be done, both nationally and internationally, as I have reali-
sed some samples might get sent out of the country for analysis. In relation to this 
study, having an idea of where different types of analysis can be done can help to 
manifest that archaeological science is not a fringe-task, but rather specialised and 
global. Different laboratories provide different services; some might include an 
interpretation alongside the data, some send the raw data as is. I have not, ho-
wever, made any attempt to provide a full account of every laboratory or facility, 
as that can be found elsewhere (see Fasth-Tjerdsmaa 2010). This part of the thesis 
presents a list and gives a short description of a selection of laboratories that offer 
their services for archaeological research, starting with a national perspective. 
This is, naturally, not a complete list of laboratories conducting these types of ana-
lyses, as time, language, and information constraints have made such an endea-
vour unfeasible for this study, which is also why no laboratories outside of ”The 
West” has been included. A selection had to be made, and there are many institu-
tions that will have been left out here, and that is not done by any sort of prefe-
rence for those represented here. 

In Sweden, there are a number of laboratories able to perform analyses on ar-
chaeological materials, both organic and inorganic. The Swedish National Heri-
tage Board have in 2010 published a report, mapping cultural heritage related ana-
lytical resources available in Sweden and some of the Nordic countries at that 
time. They found that over seventy laboratories provided services that could be of 
interest to cultural conservation (Fasth-Tjerdsmaa 2010, pp. 46–69). We also have 
the ArchLab Consortium in Sweden, consisting of six high profile archaeological 
research laboratories with the aim to work together as a single national resource 
for scientific methods in archaeology, making the current and future methods 
available, as well as to further new and pioneering research.  28

The Archaeological Research Laboratory, Department of Archaeology and Clas-
sical Studies, Stockholm University 
This is a facility with a wide focus. They work with biological, chemical, physical 
and geological analytical methods, applying them on archaeological materials. 
This range makes them unique in Scandinavia, according to themselves  (Fasth-29

Tjerdsmaa 2010, p. 16). The services provided by the Archaeological Research 
Laboratory for ”hire” have been aggregated into what they call Auxilia Archaeo-

 ArchLab.28

 Stockholm University>Department of Archaeology and Classical Studies>Archaeological Research Laboratory.29
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logy Doctors (Auxilia), and have been categorised into sixteen main areas , but I 30

will only list a few examples, with one used for organic materials: 

• Conservation and find preparation. 

• DNA analyses. 

• 3D scanning. 

• Phosphate analyses. 

• Trace element analyses. 

• Scanning electron microscope (SEM) . 31

• Qualitative analysis of crystalline materials using x-ray diffraction (XRD ). 32

Environmental Archaeology Laboratory, MAL (Miljöarkeologiska laboratoriet), 
Umeå University 
With an environmental focus, the Environmental Archaeology Laboratory at 
Umeå University, belonging to the Department of Historical, Philosophical and 
Religious Studies, is a national resource concerned with analysis of organic mate-
rials, such as fossil insects analysis (paleoentomology), plant macro fossil analysis 
(Archaeobotany/paleobotany), pollen analysis (palynology), soil analysis, and 
wood species analysis (Fasth-Tjerdsmaa 2010, p. 20) . 33

Geoarchaeological laboratory, GAL (Geoarkeologiska laboratoriet), Uppsala 
The Geoarchaeological laboratory (GAL) in Uppsala is a part of The Archaeolo-
gists, a national archaeology consultant belonging to the National Historical Mu-
seums in Sweden (Fasth-Tjerdsmaa 2010; Grandin & Hjärthner-Holdar 2010). 
Other than the geoarchaeological analyses performed here, The Archaeologists 
also provide services in lithic analysis, environmental archaeology and 
osteology.  It is with GAL the researchers I have based my case study on are affi34 -
liated. 

The Heritage Laboratory, The Swedish National Heritage Board 
The Heritage Laboratory is a central facility where development and application 
of heritage sciences are priorities. It is a national laboratory, and their main areas 
include research on architectural paint and modern materials, as well as collec-

 Stockholm University>Institutionen för arkeologi och antikens kultur>Samverkan>Företag & organisation>Auxilia>Tjäns30 -
ter (Swedish version).

 For definition, see Appendix I, ”Scanning electron microscope (SEM)” p. 78.31

 For definition, see Appendix I, ”X-ray diffraction (XRD)” pp. 78–79.32

 Umeå University>Department of Historical, Philosophical and Religious studies>Environmental Archaeology Laboratory. 33

Olsson 2009.

 Arkeologerna>Hem>Tjänster>Analyser.34
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tions management and care, where conservation science research is an integral 
part, with research in poisonous and hazardous substances found in collections 
and development of methods and solutions for conservation.  35

Laboratory for Ceramic Research, KFL (Keramiska forskningslaboratoriet), Lund 
University 
KFL in Lund is a national research resource open to researchers working with ce-
ramic materials. The laboratory falls within the Department of Geology at Lund 
University. They can provide advice and assistance with registration, documenta-
tion and different analyses. The laboratory has developed a few methods: one that 
can help establish what technique was used for manufacture – this is done with 
fluorescent agents and UV light that show alignment and shape of pores in cera-
mic ware; as well as one method to radiocarbon date (carbon-14 or 14C dating) 
soot particles (Fasth-Tjerdsmaa 2010, p. 17). They are also a centre for education 
in pottery documentation and registration, with a number of courses available to 
interested parties.  36

National laboratory for wood anatomy and dendrochronology, VDL (Nationella 
laboratoriet för vedanatomi och dendrokronologi), Lund University 
VDL is, just like KFL above, a laboratory working with organic materials, and 
based at the Department of Geology at Lund University (Fasth-Tjerdsmaa 2010, 
pp. 13–14). They perform, as the name suggests, analyses and dating on wood to 
determine age, species, and geological provenance.  37

The Swedish Museum of Natural History 
The Museum of Natural History in Stockholm have laboratories, support facilities 
and other equipment for research on materials in its collection and any current re-
search programmes in related areas. The laboratories are in the areas of: bioinfor-
matics and genetics (DNA lab); geosciences; palaeobiology; zoology; the palyno-
logy; and botany  (Fasth-Tjerdsmaa 2010, pp. 15, 24). 38

International laboratories 
The following are just some of the facilities available internationally for con-
ducting different types of archaeological research and analysis. This author has 
tried to focus on the larger and more renowned laboratories in each covered 
country, and here have included any facility also focussed on organic materials to 
show the breadth of the entire field of archaeological science. Where it has not 

 Swedish national Heritage Board>Home>In English>Heritage Laboratory. Andersson 2016.35

 Lund University>Department of Geology>The Laboratory for Ceramic Research>Introduction.36

 Lund University>Department of Geology>Forskning>Laboratorier & utrustning>Nationella laboratoriet för vedanatomi 37

och dendrokronologi (Swedish).

 Swedish Museum of Natural History>Start>English>Research and collections>Science facilities. Ericson 2014.38
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been possible to find much in the way of information, the introductory type texts 
have had to provide the necessary information, otherwise other examples have 
been elected. As already explained on page 32 above, the following laboratories 
and institutions does not represent ”the best", but simply the ones that I could find 
at the time of this study. 

Denmark 
Here are two examples of laboratory facilities in Denmark: The National Museum 
of Denmark and its resources, and The Aarhus AMS Dating Centre at Aarhus 
University. 

The National Museum of Denmark, Nationalmuseet, Brede, Denmark 
The main task of the laboratory's analysis group is to help conservators to answer 
questions about heritage material composition, history and condition of the ob-
jects by means of scientific methods of analysis. The laboratory analyses the Na-
tional Museum's own artefacts, but also samples sent from other museums and 
conservation workshops in Denmark and Scandinavia.  Some of the other fields 39

of research at the National Museum of Denmark are: wood anatomy and dend-
rochronology, macro fossils, palynology, and material research.  40

Examples of typical tasks for the laboratory are: Metal-analysis and corrosion 
analyses; Analyses of lime content and salinity in plaster and mortar, testing for 
residues  of pesticides in museum objects; Cross-sectional analyses in connection 41

with building studies; and Pigment identification, which also includes determina-
tion of organic materials that are included in museum objects as binders and sur-
face treatments.  The lab uses a wide variety of analysis techniques and applian42 -
ces, such as: Colourimetry, Micro chemical spot tests, Cross-sectional analysis, 
Optical microscopy, X-ray fluorescence analysis (XRF), Scanning electron 
microscopy/Energy dispersive spectroscopy (SEM/EDS), Gas chromatography-
mass spectrometry (GC-MS ), Fourier transform infrared spectroscopy (FT-IR ) 43 44

and Ion chromatography. ,  45 46

 National Museum of Denmark>Bevaring & Naturvidenskab>Miljøarkæologi & Materialeforskning>Laboratoriet analyse39 -
rer (Danish).

 National Museum of Denmark>Bevaring & Naturvidenskab>Miljøarkæologi & Materialeforskning (Danish).40

 For definition, see Appendix I, ”Residue” p. 78.41

 National Museum of Denmark>Bevaring & Naturvidenskab>Miljøarkæologi & Materialeforskning>Laboratoriet analyse42 -
rer (Danish).

 For definition, see Appendix I, ”Gas chromatography-mass spectrometry (GC-MS)” p. 76.43

 For definition, see Appendix I, ”Fourier transform infrared spectroscopy (FT-IR)” p. 76.44

 For definiton, see Appendix I, ”Ion chromatography” p. 76.45

 National Museum of Denmark>Bevaring & Naturvidenskab>Miljøarkæologi & Materialeforskning>Laboratoriet analyse46 -
rer (Danish).
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Relating to the main theme of this thesis, the National Museum subscribes to 
the stance that each museum object has its own history, that might generate speci-
fic questions with restorers and historians. They are often asked questions that 
requires them to establish specific ways of working and work out new analytical 
techniques.  47

The Aarhus AMS Dating Centre (AARAMS), Aarhus University 
Belonging to the Department of Physics and Astronomy, the AARAMS provides 
services for 14C dating and measurements of stable isotopes  (Fasth-Tjerdsmaa 48

2010, pp. 13, 71). The name infers that they use an accelerator mass spectrome-
ter . 49

Finland 
In Finland, the National Board of Antiquities (Museovirasto) is the advisory orga-
nisation responsible for the protection of environments of cultural history values 
and archaeological cultural heritage, etc., together with other actors, and answers 
to the Ministry of Education and Culture.  The Board is also responsible for the 50

collections, and if you want to take a sample from an artefact you need the 
Board’s approval to do so, the same goes for researching artefacts on another 
location than theirs.  In collaboration with the museums, the Board also help de51 -
veloping the museum field on a national scale. 

From the information that was found, most of the research on artefacts in mu-
seum collections are preformed by the museums in collaboration with universities 
and other research institutes, but it has not been possible to find much in the way 
of information about these institutes – perhaps because of a language barrier or 
the time constriction for this thesis – other than that of the Board of National An-
tiquities and the website Museot.fi, which have collected information about mu-
seums and their activities and purpose.  Here, you can read that the museums are 52

in many instances the only research facility in the area, and perhaps this is another 
reason why the results have been scarce. The only mention of research at the Na-
tional Museum of Finland’s website is the Conservation Laboratory, which is the 
central conservation institution in the country, and that they are working in joint 

 National Museum of Denmark>Bevaring & Naturvidenskab>Miljøarkæologi & Materialeforskning>Laboratoriet analyse47 -
rer (Danish).

 Aarhus University>Om AU>Institut for Fysik og Astronomi>Forskning>Aarhus AMS Centre>Services>Services Availab48 -
le.

 For definition, see Appendix I, ”Accelerator mass spectrometer (AMS)” p. 74.49

 National Board of Antiquities (Museovirasto)>Home.50

 National Board of Antiquities (Museovirasto)>Hemsida>Samlings- och informationstjänster>Föremålssamlingar>De arke51 -
ologiska samlingarna (the Swedish version of the website).

 Museot>Vad gör museerna?>Forskning (the Swedish version of the website).52
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collaboration with “various research institutes, universities, universities of applied 
sciences and museums”, regarding research as well as teaching ventures.  53

One university with a clear mention of any archaeologically applicable rese-
arch was the University of Oulu with Bioarchaeological Research (BARC) within 
the Eudaimonia Research Center, where they – among other research involving 
archaeological, osteological and historical evidence – examine bioarchaeological 
material in order to determine “the extent to which latitude affects past and pre-
sent Fennoscandians”.  54

In the report by Fasth-Tjerdsmaa (2010) there are only two mentions of labo-
ratories in Finland: The Laboratory of Chronology at the Finnish Museum of Na-
tural History in Helsinki, and the Wood and Paper Chemistry laboratory at Åbo 
Akademi University (Fasth-Tjerdsmaa 2010, pp. 71, 72). The former was found to 
have a number of research areas under the subcategory “From Samples to Data” , 55

and while the latter has some information available it was not very extensive.  56

The Laboratory of Chronology use, and provide commercially, radiocarbon 
determination, luminescence dating, stable isotope determination, and preforms 
chemical analyses of minerals and rocks.  57

Germany 
One of the most distinguished and well-known institutions in Germany might just 
be the Max Planck Institute for Evolutionary Anthropology in Leipzig. Here, sci-
entists from different disciplinary backgrounds are united for interdisciplinary 
pursuits. The Institute is divided into five departments: the Department of Evolu-
tionary Genetics; the Department of Human Behavior, Ecology and Culture; the 
Department of Human Evolution; the Department of Primatology; and the De-
partment of Developmental and Comparative Psychology.  They also house a 58

number of laboratories related to the research carried out at The Intstitute, and just 
the Department of Human Evolution have facilities to spare : 59

• Biomolecular Archaeology Chemistry Preparation Laboratories. 

• Dental Hard Tissue Laboratory. 

 Kansallismuseo>Homepage>National Museum of Finland>Conservation Laboratory.53

 University of Oulu>Home>Research>Research communities in human sciences>BARC.54

 Luomus Finnish Museum of Natural History>Research>From Samples to Data.55

 Åbo Akademi University>Faculties>Science and Engineering>Subjects>Chemical Engineering>Wood and Paper Che56 -
mistry>Research.

 Luomus>Research>From Samples to Data>Commercial Services.57

 Max Planck Institute for Evolutionary Anthropology>Home.58

 Max Planck Institute for Evolutionary Anthropology>Human Evolution>Facilities.59
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• Light Isotope Mass Spectrometry  Laboratory. 60

• The Luminescence Dating Laboratory. 

• Osteology Laboratory. 

• Radiocarbon Dating laboratory. 

• Plasma Ionization Multi-collector Mass Spectrometry (PIMMS) facility. 

• Scanning equipment: CT and Surface scanners. 

• Virtual Reality Laboratory. 

With these facilities, the Department of Human Evolution can analyse and rese-
arch close to any material and answer many questions relating to their research 
focus. The Department of Human Evolution has here been drawn as an example, 
simply because their mission and research focus is the one closest to the matter of 
this thesis.  Their aim, or mission, is to develop a research expertise in areas such 61

as artefact analysis, dating, and various uses for isotope analysis – areas where a 
lot can be done regarding knitting together a narrative for artefacts that, over time, 
might have gotten lost. 

Greece 
The National Center for Scientific Research (NCSR) “Demokritos” is Greece’s 
largest multidisciplinary research centre, and houses as various fields as nanote-
chnology, energy and environment, biosciences, particle and nuclear science, as 
well as informatics and telecommunications.  Amongst the laboratories accredi62 -
ted are the Stable Isotope Unit, the Laboratory of Radioisotopes and Radiophar-
maceuticals, and the Laboratory of Environmental Analysis.  The mission of the 63

NCSR “Demokritos” is “to further augment Research Excellence and to promote 
innovation and technology transfer”.  The NCSR “Demokritos” was involved in 64

analysing iron slag and iron ore from Swedish excavations during the period of 
1970-1989 at the site of Asine in Greece, the analysis being a project by Backe 
Forsberg, Risberg and Bassiakos (2001). They were able to determine similarities 
between the ore that had been turned into slag in Asine to ore found in another 
area called Hermione. This meant that the provenience of the iron ore found in 
Asine most probably was the Hermione area (Backe-Forsberg, Risberg & Bassia-
kos 2001, p. 31). 

 For definition, see Appendix I, ”Mass spectrometry” p. 77.60

 Max Planck Institute for Evolutionary Anthropology>Human Evolution>Mission>Overview; Max Planck Institute for 61

Evolutionary Anthropology>Human Evolution>Research Focus.

 National Center for Scientific Research ”Demokritos”>Demokritos>Background & Current Situation.62

 National Center for Scientific Research ”Demokritos>Services>Services Provision Laboratories.63

 National Center for Scientific Research ”Demokritos”>Demokritos>At a glance.64
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Norway 
To illustrate the situation in Norway two university museums and one government 
agency has been chosen. The activity in Norway is not in any way limited to these 
three examples, but is rather a somewhat varied representation. 

Arkeologisk Museum, University of Stavanger 
On the Norwegian version of the Arkeologisk Museum’s website, you can read 
that the Museum emphasise interdisciplinarity in their research, and that they have 
expertise in prehistory, newer cultural history, natural history as well as a number 
of museological disciplines.  The Museum is responsible for any scientific sur65 -
veys on protected heritage, with the exceptions of Middle Age and maritime re-
mains, in the region of Rogaland. Aside from their museum-centred tasks, the 
Museum also provide scientific services such as chemical analyses, wood-type 
analysis, macro fossils and palynology.  66

Geological Survey of Norway (NGU) 
The Geological Survey of Norway, or NGU, is a government agency under Mi-
nistry of Trade, Industry and Fisheries. NGU actively contributes to the goal of 
using geological knowledge towards achieving an efficient and sustainable mana-
gement of Norway's natural resources and its environment. In addition, their ex-
pertise has been used in international aid projects. Being a research-based go-
vernment agency, NGU acts as the authority, providing information on geoscienti-
fic matters to other government agencies. 

NGU's mission is “to collect, process and disseminate knowledge and infor-
mation about the physical, chemical and mineralogical properties of the country's 
bedrock,  surficial deposits, and ground water”.  The NGU Laboratory is respon67 -
sible for preparing and pre-treating various materials, as well measuring of pe-
trophysical parameters. The laboratory provides their services for external custo-
mers in the fields of mineralogy, sedimentology, environmental studies and con-
struction raw materials, but primarily to the internal customers. They perform XRI 
and XRF scanning, mineral identification, chemical analysis, grain size distribu-
tion, mechanical testing, geochronology, and more.  68

Norwegian University of Science and Technology (NTNU) University 
Museum (Vitenskapsmuseet) 
The National Laboratory of Age Determination dates archaeological, geological 
and organic material through radiocarbon dating (14C) and dendrochronology da-

 Arkeologisk Museum>Forskning.65

 Arkeologisk Museum>Om museet>Fagavdelinger>Avdelning for konservering>Naturvitenskaplige tjenester.66

 NGU>Home>About NGU.67

 NGU>Publications and services>Facilities>NGU Laboratory.68
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ting (tree-ring analysis) (Fasth-Tjerdsmaa 2010, p. 13). The NTNU University 
Museum has a number of research areas that overlap to a degree with the labora-
tories found here. The research areas of most importance for the Museum are Bio-
systemics and Evolution; Humans, Nature and Landscape Interactions; Preserva-
tion Ideology and Museology; Material Culture and Other Forms of Culture; Te-
chnology-Based Methods; and Age Dating Methodology.  The laboratories of the 69

NTNU University Museum are, with the Norwegian name in brackets : 70

• Conservatory laboratory (Konserveringslaboratoriet). 

• Dendrochronological laboratory (Dendrokronologisk laboratorium). 

• The Molecular laboratory (Molekylærlaboratoriet). 

• The Laboratory for 14C-dating (Laboratoriet for 14C-datering). 

• The Taxidermy workshop (Taksidermiverkstedet). 

The United Kingdom 
The laboratories of the three universities (University College London, University 
of Cambridge, and University of Oxford) have been chosen to act as examples for 
the United Kingdom are quite ranged in their focus’, and as such can illustrate the 
various applications of archaeological science available here. Because of this, the 
decision was made not to include more examples, other than to mention the big 
London museums like The British Museum and the National History Museum, 
who of course have their own facilities and affiliations for the study, preservation 
and analysis of their collections and such materials. 

University College London (UCL) 
At UCL, the Institute of Archaeology are connected to a number of laboratories 
focussed on different areas related to archaeology and archaeological science, and 
they provide commercial services in their Ceramic Petrography  analytical ser71 -
vice. A list of the laboratories follows:  72

• The Archaeological & Geographical Information Systems (GIS) Laboratory has 
dedicated hardware and specialist software packages to encourage computer-
based research in an array of archaeological subfields. 

• The Archaeobotany Laboratory has an extensive reference collections of seeds, 
fruits, woods and charcoals, roots and tubers, pollen, phytoliths as well as an 
herbarium collection of pressed plants. 

 NTNU>NTNU University Museum>Research.69

 NTNU>NTNU Vitenskapsmuseet>Laboratorier (could only find this information in Norwegian).70

 For definition, see Appendix I, ”Ceramic petrography” p. 75.71

 UCL >UCL Home>Archaeology>About>Facilities.72
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• The Bone Laboratory is a full zooarchaeology lab; including bone and mollusc 
collections, and facilities for digital and statistical analysis. 

• The Conservation Laboratories are equipped for the investigation and treatment 
of recently-excavated and museum quality archaeological and ethnographic 
material. 

• The Geoarchaeology Laboratory has a range of facilities, including wet-sieving 
capability. 

• The Lithics Laboratory provides facilities to encourage research relating to dif-
ferent aspects of lithic analysis, such as technological and typological studies, 
experimental replications and microwear studies . 73

• The Photographic Laboratory can with its facilities provide students with expe-
rience of archaeological photography, while at the same time provide publica-
tion-quality images to staff for research productions. 

• The UCL Ancient DNA Laboratory is located in the Institute of Archaeology but 
is shared among the following: the Division of BioSciences; the Institute of 
Archaeology; and the Centre for the Forensic Sciences. This aDNA lab provi-
des “a high-containment ultra-clean environment for the extraction and first-
stage processing of nucleic acids”  from both archaeological and forensic 74

materials. 

•  The Wolfson Archaeological Science Laboratories constitutes a collection of 
labs with excellent facilities for examination and analysis of a wide variety of 
archaeological materials. 

University of Cambridge 
At the University of Cambridge, the Division of Archaeology and the McDonald 
Institute for Archaeological Research supports a number of internationally recog-
nised laboratories for archaeological science, e.g. : 75

• The Charles McBurney Laboratory for Geoarchaeology has a focus on deciphe-
ring past landscapes and interpreting use of space. 

• The Dorothy Garrod Laboratory for Isotopic Analysis is focussed on the appli-
cation of isotope analysis to questions in archaeology, palaeoclimate and pa-
laeoenvironment, ecology, nutrition and diet, provenance and origins. 

•  The George Pitt-Rivers Laboratory for Bioarchaeology is focussed on using 
macrofossil analyses, phytoliths, pollen and broader palaeoenvironmental 
work to explore vegetation history, subsistence strategies, and past cultures. 

 For definition, see Appendix I, ”Microwear analysis” p. 77.73

 UCL >UCL Home>Archaeology>About>Facilities.74

 University of Cambridge>Division of Archaeology>Research>Laboratories.75
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• The Glyn Daniel Laboratory for Archaeogenetics is the first dedicated genetics 
laboratory established within an archaeological research institute. 

•  The Grahame Clark Laboratory for Zooarchaeology is focussed on studying 
animal remains from archaeological sites through, for example, shell isotopic 
analysis, seasonality of marine molluscs, the study of bone technology, and 
palaeopathology. 

• The Material Culture Laboratory has its focus on the study of material culture in 
archaeology. Their research strengths include rock art, ceramics, ritual arte-
facts, identity, technology and everyday objects. 

University of Oxford 
The University of Oxford and the School of Archaeology has the Research Labo-
ratory for Archaeology and the History of Art (RLAHA), which has the facilities 
to analyse a variety of archaeological materials.  The Research Laboratory for 76

Archaeology and the History of Art has a strong research emphasis on archaeolo-
gical chemistry  and materials science, utilised, for example, in the study of ce77 -
ramics.  One more prominent product relevant to this thesis is OXALID, the Ox78 -
ford Archaeological Lead Isotope Database, consisting of lead isotope data that 
has been analysed at the Isotrace Laboratory of the University of Oxford between 
the years of 1975–2002.  The OXALID is searchable and available through the 79

website, with information about the projects of which the database is a result and 
how to use the database. 

United States of America 
Here it seems that most laboratories or research facilities are connected to Univer-
sities, as is the trend so far in my research into this, but there are of course other 
actors as well. The choice to only have a few universities act as examples for the 
USA was made, as attempting to cover them all would be too great a task for the 
timeframe. Is was also found that although many universities came up as results 
on my search, not many of them had proper descriptions of what they actually do. 
Therefore, they might not have been the ”correct” choice of universities in some 
reader’s opinion, but the present author felt it necessary to be able to provide 
some sort of comparable information and have chosen accordingly. 

One major player is The Smithsonian in Washington D.C., having placed it-
self as the world’s largest museum and research complex with its nineteen mu-

 University of Oxford>School of Archaeology>About us>About the school>RLAHA ; University of Oxford>School of 76

Archaeology>Research>Materials and Technology.

 For definition, see Appendix I, ”Archaeological chemistry” p. 74.77

 University of Oxford>School of Archaeology>Research>Materials and Technology.78

 OXALID>Home; OXALID>Isotrace Laboratory.79
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seums and 138.1 million museum objects and specimens.  Of the nine research 80

centres belonging to the Smithsonian, the Museum Conservation Institute (MCI) 
is where they specialise on technical collection research and conservation. They 
also provide consulting services and analytical and technical support.  As they 81

tell you as a welcome to their website: ”We help others learn about their historical 
objects and how to take care of them”.  82

The Department of Anthropology, University of Georgia 
The department of Anthropology is working to train the graduate students with 
current interdisciplinary projects.  They have several laboratories to their dispo83 -
sal, researching a range of archaeologically and anthropologically related subject 
areas. These laboratories are:  84

• Archaeological Geology. 

• Biological Anthropology Laboratory Complex. 

• Behavioral Ecology and Economic Decisions Laboratory (BEEDL). 

• Cultural and Political Ecology (CAPE) Laboratory. 

• Ethnoecology and Biodiversity Laboratory. 

• Georgia Archaeological Site File (GASF). 

• Humans and Environmental Change Laboratory. 

• Laboratory of Archaeology. 

• Sustainable Human Ecosystems Laboratory (SHEL/Ecolab). 

• Zooarchaeology Laboratory. 

Texas Archaeological Research Laboratory (TARL), The University of 
Texas at Austin 
This is a nationally recognised archaeological research facility, belonging to the 
College of Liberal Arts at University of Texas at Austin. Their mission is to col-
lect, preserve, as well as to curate the collections.  Their website is not very in85 -
formative regarding what types of analysis or research they do, but you are direc-
ted to their blog ”The TARL Blog”, where the section ”Projects & Research” pro-

 Smithsonian>About Us.80

 Smithsonian>Research Centers>Museum Conservation Institute>Link to website>About MCI.81

 Smithsonian>Research Centers>Museum Conservation Institute>Link to website>Home.82

 University of Georgia>Department of Anthropology>Home>About Us>Research Labs.83

 University of Georgia>Department of Anthropology>Home>About Us>Research Labs.84

 University of Texas at Austin>College of Liberal Arts>Texas Archaeological Research Laboratory.85
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vides updates on projects they are working on.  When searching the website there 86

was not an overview to be found, but the overall impression was that they work 
on a range of material and technical studies on archaeological materials. 

Yale University Archaeological Laboratories (YUAL), Council on Ar-
chaeological Studies 
At Yale University, the Council on Archaeological Studies is an interdepartmental 
program, comprised of faculty members representing Social Science, Natural Sci-
ence and the Humanities. Here you get the interdisciplinary way of thinking and 
working sorely needed, not just for archaeologists, straight from the start with 
their undergraduate programme. The aim for Yale University Council on Archaeo-
logical Studies is to promote and support research and teaching as well as to cura-
te and manage the archaeological reference and teaching collections found at the 
university.  Organisationally, the YUAL is a branch of the Yale Center for the 87

Study of Ancient Pyro-Technology. The Center serves to unite and focus the labo-
ratories making up the YUAL, the resources of which consists of seven research 
laboratories and two support laboratories, as listed below.  The materials studied 88

here range from metals, glass, ceramics, as well as the use of fire by studying food 
preparation and cremations, amongst other things. The Council on Archaeological 
Studies has a growing worldwide reputation for conducting innovative research in 
emerging complex societies, and the need for enhanced laboratory competence 
and field training in Pyro-Technology as an integrated science has been identified 
and is now a goal.  89

• Archaeohistology Lab. 

• Archaeomagnetism Dry Teaching and Equipment Room. 

• Archaeometallurgy  Lab. 90

• Ceramic Petrography Lab. 

• Fume Hood Lab. 

• Kiln and Liquid Scintillation Counter Lab. 

• Spatial and Visual Technologies Lab. 

• Clean lab (support laboratory). 

• Dirty Lab (support laboratory). 

 The TARL Blog>Projects & Research.86

 Yale University>Council on Archaeological Studies>Research Facilities.87

 Yale University>Council on Archaeological Studies>Research Facilities.88

 Yale University>Council on Archaeological Studies>Research Facilities.89

 For definition, see Appendix I, ”Archaeometallurgy” p. 75.90
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The case study – Findings 
For my case study I have shadowed Lena Grandin, PhD, and Eva Hjärthner-Hol-
dar, associate professor, when they have sampled twelve objects from Museum 
Gustavianum’s collections – a small number considering the research project’s 
(Scandinavia’s role in the copper networks of Europe in the 2nd Millennium BC) 
larger sample pool of 150 bronze objects from Scandinavia. Beside the observa-
tion and short interviews, I have also taken part of the letter of intent sent to the 
museums, describing the project in large and the sampling and analytical process 
– the part of special interest for my own study, and what I will focus most on. The 
project includes researchers from Gothenburg University, Oslo University, as well 
as the Geoarchaeological Laboratory (GAL) that Grandin and Hjärthner-Holdar 
represent. The research project’s aim is to gain better understanding of the origins 
and import routes during different phases of Scandinavian Early Bronze Age. To 
this end, the project are asking the following questions: Are there geographical 
differences in Scandinavia over time regarding the import of metals?; Is it possib-
le to detect a change in distributors of raw material over time by using chronolo-
gically defined artefacts?; Is the same type of object manufactured from the simi-
lar metals, no matter where the object comes from in Scandinavia? Lead isotope 
analyses and geochemical analyses will be carried out on these 150 objects cho-

sen, and agreed upon by the 
museums, in search of the 
answers to the aforementio-
ned questions. 
Below I have collected the 
methodological descriptions 
of the different parts that 
constitutes my case study. I 
will describe the material 
studies carried out, the 
sampling process, the obser-
vation, as well as the intervi-
ews. Before I recount how I 
performed my observations 
and interviews I will also 
write some about the pro-
ceedings in general. 

Material studies 
The material study involved in this thesis concerns the artefacts already chosen by 
the research project, primarily the parameters they used for selection. I have not 
done any independent comparative material studies, but I have instead used their 
pre-selected material, namely bronze artefacts, to represent inorganic materials in 
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Image 2. The sampled bronze artefacts from Museum 
Gustavianum. Photo: Maria Aili Törmä, 2015. 



general, as metals are somewhat easier to get a grip on for the purpose of this the-
sis. 

The artefacts that were part of the research project I observed (see below) had 
all been chosen on stylistic and representative basis by the researchers. They are 
all made out of bronze and have been found over a large part of Scandinavia from 
different archaeological contexts and dated to the Early Nordic Bronze Age (see 
Table 3). The chosen artefacts from Period I are, for this sample pool, one flanged 
axe  and four spearheads; Period II included one spearhead and one palstave ; 91 92

and Period III was represented by two spearheads and three socketed axes  93

(Image 2). For a complete list of the artefacts, including sampling method, see Ta-
ble 2, as well as Images 5–10 further down, showing a selection of the artefacts 
before and after sampling. 

Concerning the material selection process, the articles ”Moving Metals or in-
digenous mining?” and ”Moving Metals II”, published in Journal of Archaeologi-
cal Science in 2013 and 2014 respectively by Ling et al, provide a broader back-
ground to the research project under way during the time of this thesis being writ-
ten. The foundation for those articles was bronze artefacts from hoards and some 
stray finds, mainly found in wet contexts (Ling et al. 2013, p. 296). The stray 
finds, i.e. finds found under circumstances that provide no stratigraphic context or 

 For definition, see Appendix I, ”Flanged axe” p. 76.91

 For definition, see Appendix I, ”Palstave” p. 77.92

 For definition, see Appendix I, ”Socketed axe” p. 78.93
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Find ID Object description Period Sample Sample information

UMF 2285 Flanged axe I Drill Turnings, fine grained

UMF 974 Spearhead, Luneburger 

II
IB Cut Tongs by central damage, brittle.

UMF 4566 Spearhead, Bagterp IB Cut At the damaged edge at the socket.

UMF 5507 Spearhead, Valsömagle IB Cut At the damaged edge at the socket.

UMF 3183 Spearhead, Valsömagle IB Cut At the damaged edge at the socket.

UMF 5537/:1 Spearhead, Ullerslev II Cut At the damaged edge at the socket.

UMF A340 

E.C. 
Palstave II Drill Toward the ledge in a moulding 

cavity.
UMF 4826 Spearhead, Hulterstad III Cut At the damaged edge at the socket.

UMF 4391 Spearhead, Hulterstad III Cut At fractured surface, central.

UMF 985 Socketed axe, Type C III Cut At the damaged edge at the socket.

UMF 978 Socketed axe, Type C III Drill Inside of socket; side

UMF 5596 Socketed axe, Type E III Drill Inside of socket; relatively central

Table 2. The sampled artefacts from Museum Gustavianum.  
Information courtesy of GAL and Museum Gustavianum. Translated into English by Maria Aili 
Törmä.



other archaeological context other than typologically or chronologically in compa-
rison to other similar artefacts, are the types of objects being the focus of this the-
sis. Here, Ling et al. has included finds without what can be called a secure ar-
chaeological context, recognising the analytical values of this type of objects. 

Observation – Findings 
I have been allowed to observe Grandin and 
Hjärthner-Holdar when they have carried out 
sampling on bronze artefacts from the Museum 
Gustavianum’s collections in Uppsala. To begin 
with, I had the chance to sit in at a meeting 
between the curators from the museum and the 
researchers, where they discussed the sampling 
process in more detail, drawing upon the appli-
cation sent in by the research team asking for 
approval to carry out the sampling. This was, to me, very interesting and very re-
warding to be able to witness. The curators at this particular museum are all in-
volved when these applications come in to ensure everything goes above board, 
and to provide support to the curator responsible for the collection in question. 
They all bring something of their own experiences and can in that way help ma-
king the collaboration the best it can be for everyone by bringing in more per-
spectives. 

The sampling process 
In December 2015, the samples were taken, and the process took place at the loca-
tion of the Museum Gustavianum’s collection storage facility in Uppsala. The cu-
rator had prepared the artefacts and before anything else was done, Hjärthner-
Holdar, Grandin and the curator John Worley checked to ensure the agreed upon 
artefacts was there. After every party was thusly satisfied, each artefact was pho-
tographed before being prepared for sampling, and photographed again after 
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Image 3. Drill used for sampling. The drill 
bit is only 1,5 mm and of a special strength 
to manage drilling metals. Photo: Maria 
Aili Törmä, 2015. 

Image 4. Pliers used for sampling. The 
cutting edges pinch the cut surface to make 
the cut less visible. Photo: Maria Aili Tör-
mä, 2015. 

Table 3. The division of the Early 
Nordic Bronze Age.

Designation Time Period

Period I 1700-1500 B.C.

Period II 1500-1300 B.C.

Period III 1300-1100 B.C.



sampling to document the before-and-after (Images 5–10). These images have 
been included to show what destructive sampling can look like, and how the mu-
seum curators and the sampling researchers jointly chose where on the artefacts to 
take the sample. This is of value for museum staff, or indeed anyone else, who 
does not have previous experience with artefact sampling, as it clearly shows that 
it can be done discreetly and with the life of the object in mind.  

The sampling was done in one of two ways for each object: either by using a 
1,5 mm drill (see Image 3) for thick ware, or pliers for edges of thinner wares (see 
Image 4). The two ways of sampling used are destructive in nature, since material 
had to be taken from the artefacts by either creating a hole or cutting off a piece, 
leaving a slightly shinier surface (see Images 5c, 6c, 7b, 9b and 10b). Knowing 
this, each object was discussed together with the curators and Grandin and 
Hjärthner-Holdar to make certain the object would still be eligible for exhibit as 
well as the applied technique would not be too damaging. When able, the samples 
were taken so to disguise the sample area. This was achieved by looking for alre-
ady damaged areas that would be suitable for cutting off corroded edges or dril-
ling inside existing holes without leaving a new trace. This called for meticulous 
documentation from the researchers’ side in order to provide images and accounts 
of what had been done where, when and why on each artefact (Images 5–10). It is 
vital to be able to trace what has been done to an artefact, and the occurrence of 
untraceable events concerning both individual objects and whole collections is, 
sadly, too common (ICOM 2013, p. 7; Keene 2014, pp. 52–53; RAÄ 2014, p. 7). 
It is only in hindsight when you notice that the documentation is lacking, so it is 
of highest importance to be almost overly thorough in the moment. This I have 
first hand experience of from cataloguing a collection during my internship at 
Museum Gustavianum in 2015. The frustration of not being able to discern by 
whom, when, or where something has been done is enough to turn hair grey. 
Thinking that something is obvious and unnecessary to document is the first step 
in aggravating future researchers or curators. 

With the advancing development of destructive methods making them more 
or less micro-destructive for certain applications, one would be tempted to assume 
that ”traditional” destructive methods would not be kept in use, deferring to the 
”younger” and ”better” methods. This, I freely admit, was a leap I first made 
when reading up on the analytical methods. A leap I have subsequently have been 
forced to realise was naïve. The more destructive methods are still very much in 
use depending on the questions asked. One such question could be when wanting 
to analyse slag products, where you need to saw into the lump to reach elements 
to analyse (Backe-Forsberg, Risberg & Bassiakos 2001; Grandin & Hjärthner-
Holdar 2010). It is also a question of appeared lack of allure of the slag, or heaps 
of ceramic shards, but this I will get into more in the discussion later on. 

Despite all I have just said about naïveté and destructive methods, the point of 
the advancements of less and less invasive techniques for analysis is still loud and 
clear. When just a decade ago you needed a big portion taken from the object to 
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get a viable result, you now only need to take a few grams – or even less than that. 
When even destructive methods are designated ”micro” and can sometimes be  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Image 5a. UMF 5507, spearhead. Before 
sampling. Photo: Eva Hjärthner-Holdar, GAL, 
2015.

Image 5b. UMF 5507. Detail of side and soc-
ket. Before sampling, the site marked with 
arrow. Photo: Eva Hjärthner-Holdar, GAL, 
2015.

Image 5c. UMF 5507. Detail of socket, the site 
after sampling with tongs marked with arrow. 
Photo: Eva Hjärthner-Holdar, GAL, 2015.

Image 6a. UMF 5596. Socket axe, before 
sampling with drill. Photo: Eva Hjärthner-
Holdar, GAL, 2015.

Image 6c. UMF 5596. Socket axe. Detail 
socket, after sampling with drill. Arrow mar-
king sample site. Photo: Eva Hjärthner-Hol-
dar, GAL, 2015.

Image 6b. UMF 5596. Socket axe, detail socket 
before sampling with drill. Photo: Eva Hjärth-
ner-Holdar, GAL, 2015.
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Image 8c. UMF A340 E.C. Palstave, side. After samp-
ling with drill. Photo: Eva Hjärthner-Holdar, GAL, 
2015.

Image 8b. UMF A340 E.C. After sampling. 
Drill used inside the pre-existing cavity 
marked by arrow. Photo: Eva Hjärthner-
Holdar, GAL, 2015.

Image 8a. UMF A340 E.C. Palstave. Be-
fore sampling, arrow marking the cavity 
where sample was subsequently taken. 
Photo: Eva Hjärthner-Holdar, GAL, 
2015.

Image 7a. UMF 985. Socket axe, before 
sampling. Arrow marking sample site. Photo: 
Eva Hjärthner-Holdar, GAL, 2015.

Image 7b. UMF 985. Socket axe, after samp-
ling with tongs. Arrow marking sample site. 
Photo: Eva Hjärthner-Holdar, GAL, 2015.



almost invisible to the unknowing, what is preventing most museums from utili-
sing these methods in a broader scale? Guessing, I would say that many museums 
might not have the time or resources to put towards such seemingly superfluous 
objects such as objects without context, or objects that does not appear to be exi-
ting enough to be put on display. Or perhaps the collections are not inventoried, or 
perhaps it might even be a result of a lack of interest somewhere. Most likely, it is 
a question of money and opportunities. Unless there is an existing network with 
connections or the museum have their own laboratory with the equipment neces-
sary, it would be less likely that these kinds of analyses are made. 
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Image 10b. UMF 4391. After sample 
with tongs. Arrow marking sample 
site at the broken surface in middle 
of blade. Photo: Eva Hjärthner-Hol-
dar, GAL, 2015.

Image 9a. UMF 4566. Spearhead. Before sampling 
with tongs. Arrow marking site for sampling. Photo: 
Eva Hjärthner-Holdar, GAL, 2015.

Image 9b. UMF 4566. Spearhead. 
Detail socket, after sampling with 
tongs. Arrow marking sample site. 
Photo: Eva Hjärthner-Holdar, GAL, 
2015.

Image 10a. UMF 4391. Spearhead, broken. Before 
sampling with tongs. Arrow marking the sample to be 
taken. Photo: Eva Hjärthner-Holdar, GAL, 2015.



Interviews – Findings 
The purpose of the interviews was ”to create a picture of the informants’ percep-
tion of difficulties and any opportunities that exist around the research of museum 
objects, as well as to explore possible solutions and ways to facilitate research for 
deepening knowledge” (p. 80, Appendix II). The questions comprising the intervi-
ew guide (p. 80) all relate to the way museum staff and scientists work together, 
the understanding of each other’s obligations and goals, as well as the way this 
has been experienced by the informants in their different professions, to a degree 
based on what Henderson (2001) says in his book The Science and Archaeology of 
Materials about how ”the way forward must be a further refinement of the inter-
play between science and archaeology” (Henderson 2001, p. 326). 

The interviews are, as discussed earlier under ”Methodological frameworks”, 
anonymised, so here there will be an analysis of the collective answers to each 
question, put into the bigger perspective of the area of this study. The interview 
guide with all questions can be found in Appendix II on page 80. The answers as 
when cited here are, out of necessity, translated from Swedish into English. 

Pondering the answers 
This section will discuss the answers resulting from the interviews, and try to 
highlight the main themes emerging from the perspectives of the informants. It 
bears to be repeated that these interviews were never intended to provide a com-
plete situation report, but rather to act explicating and contribute to this thesis by 
issuing a few people’s thoughts on collaboration between museums and sciences  
in order to facilitate the use of collections in the future. 

To begin with, it can be said that the informants interviewed for this thesis 
largely expressed the same opinions, and seem to have similar experiences when 
it comes to the way most research-related encounters’ turn out. It would seem that 
the general attitudes of both the museum and scientific communities are already 
showing traits of being generous. That said, the informants all have varying expe-
riences from different approaches to museum collections and archaeological arte-
facts, and are in different positions on both sides in the chaîne opératoire of a 
sampling process, from application to execution. 

The informants who have experience of approaching museums to take 
samples and in other ways analyse artefacts, appreciate when museums have clear 
policies regarding the application process for analysis, easily available right from 
the start. For museums, and other cultural heritage institutions, to keep instruc-
tions and forms easily available seems to be a very good way to start off on the 
right foot, so to speak, and to limit any misunderstandings about what is expected 
of each party involved (Informant A, 2016-02-18; Informant B, 2016-03-09; In-
formant C, 2016-03-14; Informant D, 2016-03-14). 

All the informants have expressed a wish to see more and closer collabora-
tions between the sciences and museums, and to find ways to work with the col-
lections to further knowledge for both parts where everyone can see and apprecia-
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te the benefits. When discussing the attitudes and any ”language barriers” making 
collaborations difficult, the informants seem to have the same answer: it greatly 
differs depending on the individual, the type of museum and its resources, and any 
previous experiences (Informant A, 2016-02-18; Informant B, 2016-03-09; Infor-
mant C, 2016-03-14; Informant D, 2016-03-14). There are some differences in 
procedure depending on cultural or national aspects, or even on an individual le-
vel. It can be anything from in what way researchers have access to the material, 
if it is permitted to take notes and photographs or not, to at what agency to request 
a permit – at museum-level or via government agencies (Informant B, 
2016-03-09). 

When returning to an institution, or in general working with people one has 
knowledge of, the process generally seems to be much smoother. As Informant B 
(2016-03-14) puts it: ”Nine times out of ten, if you know the people involved in 
some way everything is much easier.” Informant B (2016-03-09), when talking 
about the differences of approach to the collaborative nature of research on arte-
facts, as well as the advancements of sampling techniques, express how there 
should be a mutual give-and-take relationship and attitude when going into a di-
scussion about sampling an object, for an optimum outcome for everyone invol-
ved. 

There is a broad spectrum, with many variations, and it is impossible to say that the situation 
is exactly the same everywhere. Most people you encounter understands that you need to 
have access to things. However, I have also met researchers who have very high demands. 
Sometimes there is a lack of understanding and access going both ways. Everyone is so ab-
sorbed in their own subject areas. But you can’t make generalisations.[…]There are of course 
collections that say definitely ’No’ to all forms of destructive analysis, and in some cases, we 
[curators and people responsible for collections] have to say no because we have so little ma-
terial or it is so valuable, etc. And then there are item groups, such as shards, where we can 
sacrifice a small corner of a fragment without the world coming to an end. You get so much 
more out of such an analysis, but you have to weigh the benefits against the destruction all the 
time, and where possible, it is very beneficial if you can collaborate with someone familiar 
with the research, so it’s not just a pure preserver who makes the decision in isolation; that 
you think about and discuss about what is reasonable together. On the other hand, most analy-
tical methods nowadays require less and less material. So you can very well take small 
samples without actually destroying the object. And that is fantastic. 

It's as with the C14 method: you would have to submit nearly an entire tree trunk once 
upon a time. I myself have sent some clay powder from burnt pottery, and only a few grams 
are needed now. It can be sampled in a way so it doesn't interfere if you would like to exhibit 
it [the artefact]. It's wonderful. 

We have a large collection of archaeological materials where a fragment more or less won't 
make much noise, but we get so much more out of it. (Informant B, 2016-03-09) 

One possible way for scientists to help themselves gain museums’ goodwill is to 
ensure that they provide feedback as soon as possible, making sure that the muse-
um knows what knowledge and information their artefacts have helped gather, 
and to show what the museum could do with that information, as well as to show 
that the objects are just as important to them as they are to the curators (Informant 
B, 2016-03-09, as cited below; Informant C, 2016-03-14; Informant D, 
2016-03-14). Positive experiences feed positive attitudes. It is also important, as 
Informant D (2016-03-14) notes, that the party approaching the museums take 
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their responsibility to convey the benefits such an analyse would provide the insti-
tution. It is not productive to say that it is the museums that flat out denies all ac-
cess, there is always the possibility of the applicant having failed to demonstrate 
how it might be a mutual gain, despite the intrusion. 

It is important that scientists give feedback to the institution of the collection. It is important 
to give, if you write an article, it to them, to show them the results, and not only see the Mu-
seum as a service provider. I think most museums are just happy to receive that. Then if they 
actually have time to read through the report, or change exhibitions, is another matter. But it 
is important to return with the results. (Informant B, 2016-03-09) 

Concerning how scientists might ”educate” those who does not see how much the 
museum could benefit from analyses, and how those are providing added value, 
the process would be one of over and over again providing evidence to the effect 
that taking a sample is not an easy decision, even for the scientist, and that the ar-
tefact is being respected in its own right – continuing on the above train of 
thought. With a higher level of mutual understanding, a common ground, and in-
sight into the other party’s goals, it is entirely possible to forge even closer bonds 
between the sciences and the museums on a more fundamental level, focussing on 
collections management as a whole. 

You have to get a high percentage positive results, to ensure them that we do this in a very 
cooperative way. Making as little intervention as we ever can, in order to show that ‘I don't 
have to cut something, there is a need to cut but just a tiny little bit on a broken place – that is 
enough for me.’ Then the damage is so small, but the museum will still get a result that they 
can see as positive. It's the constant dripping that wears away the stone, I think. I do not know 
whether you can do it any other way really. To show results and demonstrate that it is possible 
to be careful with the objects. (Informant D, 2016-03-14) 

The informants were, bar none, in agreement that when having allowed sampling 
to be done, receiving and taking part of the results of the analysis is of great im-
portance and can influence how the museum in question will approach similar re-
quests in the future (Informant A, 2016-02-18; Informant B, 2016-03-09; Infor-
mant C, 2016-03-14; Informant D, 2016-03-14). Another side of the same coin is 
how the behaviour and approach of the scientist or researcher and museum staff 
have influence on the entire endeavour. When positive experiences, on both sides, 
permeates the procedure from start to finish everyone is the winner. This is per-
haps stating the obvious, but sometimes the obvious has to be spelled out in order 
for it to become part of conscious practice. 

Informant A (2016-02-18), coming from the museum sector, thinks that the 
benefits provided by scientific analyses are blatantly obvious, but that you have to 
be aware of the issues and have realistic discussions about what can be done and 
how to proceed, if at all (Informant A, 2016-02-18). In general, it appears that in 
this pool of informants there is an awareness that you have to be realistic and not 
be unreasonable or otherwise uncooperative, as there are always ways to come to 
a mutually acceptable solution (Informant A, 2016-02-18; Informant B,
2016-03-09; Informant C, 2016-03-14; Informant D, 2016-03-14). As Informant C 
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(2016-03-14) said, ”You can have different opinions, but at the same time un-
derstand the others' wishes” (Informant C, 2016-03-14). 

The influence of archaeological science on museums 
The International Council of Museums (ICOM) have written documents that out-
line the way to approach museum activities and collections. The ICOM Code of 
Ethics for Museums (2013) states in sub-article 3.6 Destructive Analysis that: 

When destructive analytical techniques are undertaken, a complete record of the material ana-
lysed, the outcome of the analysis and the resulting research, including publications, should 
become a part of the permanent record of the object. (ICOM 2013, p. 7) 

In the ICOM publication Running a Museum: A Practical Handbook (2004) the 
Code of Ethics can be found in a more easy-to-grasp way, with the authors each 
focussing on different areas that make up the day-to-day of a museum (Boylan, 
ed. 2004). These publications in particular touches upon the theme of this research 
regarding the official line on analytical techniques applied to museum artefacts, 
where destructive analysis in particular is mentioned to be kept to a minimum 
(ICOM 2013, p. 7; Ladkin 2004, pp. 29–30; Lewis 2004, pp 10–11). By stating 
that, they also act somewhat deterring or restricting to museums, as destructive 
analytic methods are recommended to be avoided as much as possible (ICOM 
2013, p. 7; Ladkin 2004, pp. 29–30; Lewis 2004, pp. 10–11). Of course, these re-
commendations come from a place of wanting to limit damage done, and wishing 
for consideration and reflection before allowing samples to be taken from arte-
facts. In that, it prevents museums and scientists to go haywire and perhaps al-
lowing a single artefact to be sampled multiple times, and doing so it does have 
merit. From what the interviews are telling us, most museums today follow the 
ICOM suggestions of having policies and strategies in place when it comes to al-
lowing research on artefacts in their care, and are thus already careful with what 
types of research, and on what material, they do permit (Informant A, 2016-02-18; 
Informant B, 2016-03-09; Informant C, 2016-03-14; Informant D, 2016-03-14). 
What this thesis is investigating is the possibility to, not by forgoing the ICOM 
Code of Ethics, perhaps recognise some artefacts as specimens suited for analysis 
in order to make them more a part of the collection by finding out more about 
them. 

As stated by Renfrew & Bahn (2004a), there are several approaches to an-
swering the questions ”how were artifacts made, and what were they used 
for?” (Renfrew & Bahn 2004a, p. 317). These approaches are, according to Ren-
frew & Bahn (2004a): the purely archaeological, the scientific analysis of objects, 
the ethnographic, and the experimental (Renfrew & Bahn 2004a, p. 317). In addi-
tion, archaeologists should draw from the expertise of modern experts in fields of 
technology related to the one investigated by the archaeologist (Renfrew & Bahn 
2004a, p. 317). Regarding the approaches mentioned before, some are of the opi-
nion that it is through the combination of the different approaches we can find a 

!  55



well-rounded answer to the questions. Congruously with this, in an article in the 
Journal of Archaeological Science (2015), Heide Wrobel Nørgaard writes about 
how the skill of individual Bronze Age metalworkers can be illuminated by asses-
sing localised techniques applied to the artefact when formed (Nørgaard 2015, 
p. 110). Nørgaard used two approaches in order to determine the techniques used 
to forge the artefacts: visual documentation through macroscopic images of speci-
fic details and metallographic examination of microstructures of crafting traces, 
taking samples of 1 mm thickness and 2 mm – 8 mm in length (Nørgaard 2015, 
pp. 111–112, 114). Only fragmentary bronze objects was used for sampling in that 
study (Nørgaard 2015, p. 114). Although both methods on their own are suitable 
for identifying the main technique used when the object was worked, Nørgaard 
found that is was through the combination of the two that she could definitively 
determine the crafting techniques, as they complement each other (Nørgaard 
2015, pp. 118, 126). By doing this, it is possible to detect individual crafting tra-
ces and by extension individual craftspeople, as well as tracing workshops and 
their networks (Nørgaard 2015, p. 126). And regarding the possibilities when 
working with a large number of similar analyses on all metal artefacts, Nørgaard 
believes that the mystery of metal craft organisation during the Bronze Age will 
be unlocked (Nørgaard 2015, p. 126). In their article ”Technology of Iron: Choi-
ces and Innovation” (2009) Hjärthner-Holdar and Risberg show the process of te-
chnological changes and innovation in prehistoric times through the introduction 
of iron technology in Europe (Hjärthner-Holdar & Risberg 2009, pp. 981, 983–
984). The article is a step in the direction of searching to unveil the larger picture 
of societal organisation and structure in prehistoric times, as also stated by Nør-
gaard (2015) in the aforementioned article. By using the evidence of actual re-
mains of iron production and the use of working iron tools, they show that the 
Iron Age starts at approximately the same time in two very different European re-
gions (Hjärthner-Holdar & Risberg 2009, pp. 983–985). Backe-Forsberg, Risberg 
& Bassiakos (2001) also used analysis of iron slags to trace the source of the raw 
iron, working with a provenience postulate , analysing trace elements and com94 -
paring them with specimens with known provenience (Backe-Forsberg, Risberg & 
Bassiakos 2001, pp. 25–34). 

In yet another publication, Hjärthner-Holdar and Grandin (2010) could by 
analysing slag and comparing that to known ore deposits to slag and slag deposits 
in the objects determine that they had not been made in that region (Hjärthner-
Holdar & Grandin 2010, pp. 29, 30–32). 

Cooperation between archaeologists and chemists is something being discus-
sed, as well as the disconnect sometimes present between them (Henderson 2001, 
pp. 324–326; Nigra, Faull & Barnard 2015, p. 12). I want to take this further and 
argue that curators and other museum staff also have something to gain by a clo-
ser relationship with chemists and other laboratory based scientific fields. Conser-
vationists may seem like the obvious entry into this world, but there is no real rea-

 For definition, see Appendix I, ”Provenience postulate” p. 78.94
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son for leaving the bridge-building to this particular group of professionals. Scien-
tific analysis of archaeological materials can be substantiated by the appropriate-
ness of the approach, provided that there is a ”common theoretical umbrella” faci-
litating communication, which can unite different specialists who often address 
similar problems with disparate sources and methodologies (Martinón-Torres 
2009, p. 25). One could imagine that archaeology is situated at the centre of a vast 
network, with links to biological and physical sciences as well as to the many di-
sciplines making up the humanities (Henderson 2001, p. 324). By integrating ap-
proaches, fascinating paths are made available for understanding humans and their 
choices, and provides a challenge for comparative approaches otherwise dissocia-
ted (Henderson 2001, pp. 324–326; Martinón-Torres 2009, p. 32). 

There is also a certain difference between different types of collections and 
the support and resources available. Unlike natural history collections, who usual-
ly have plenty of access to resources; there is a long tradition of good collections 
management and a great deal of role models, as well as networks of scientists and 
curators. This is generally not the same for archaeological collections; they lack 
the same economic relevance, as they are not seen as essential, and have to rely on 
other arguments, such as academic research and cultural value (Keene 2005, 
p. 56). 

Some museums, or the individuals working there, might not be fully aware or 
convinced about how their exhibitions could benefit from the information coming 
out of a sampled and analysed artefact, or that they could be involved in the rese-
arch and ask their own questions and publish something together with the scien-
tists (Interview D, 2016-03-14). Even seemingly ugly, boring or destroyed arte-
facts could hold many secrets behind, say, a badly corroded surface or within a 
piece of shard. It is only after analysing the composition one would realise that 
what first looked like an iron lump of no significance was really a well-made bla-
de. By sampling and analysing the material many things could be discerned about 
the person behind the object in addition to all that of the material itself (Interview 
D, 2016-03-14). Both archaeology and material studies are interested in the rela-
tionship between object and humans, so this information should be of great value 
and interest to a museum (Cameron & Mengler 2009; Martinón-Torres 2009; Nig-
ra, Faull & Barnard 2015; Nørgaard 2015). For researchers working with the con-
cept of object biographies (pp. 19–20) the fact that even forlorn-looking artefacts 
lying in a corner of the storage facility might be able to reveal some secrets about 
its history, if just asked the right questions and studied using the right methods, is 
not that novel. In the book Museums and the Shaping of Knowledge (1992), Eile-
an Hooper-Greenhill describe how the University Museum of British Columbia 
opened up the previously closed off collection storage areas, renaming them ”Re-
search Collections”, making the data on the collections available and accessible 
through computers and printed documentation in books in connection to the rele-
vant objects (Hooper-Greenhill 1992, p. 201). 
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It is also a question of attitudes of the producers of exhibitions that might be a 
relic from when collections were meant to be something to boast about. Just re-
cently, I went to one of the large museums in Sweden, where the archaeologist 
representing the museum asked the group for ideas to update one of the exhibi-
tions, following a show-and-tell of typical archaeological material (pottery, frag-
mented bone, etc.). The archaeologist made clear that the exhibition only included 
the ”best” artefacts, and how it provided a skewed image of the bronze age socie-
ty; only representing the wealthy minority with the magnificent ceremonial axes 
and so forth. While being upfront about this, the attitude of ”But no one would 
want to see the ‘mundane’ objects, so we can’t do much about the exhibition any-
way” could still be discerned as an undertone. Guided tours usually address and 
correct any misconceptions exhibitions might be responsible for, but a large part 
of museum visitors do not participate in the tours, and then the exhibition is the 
only thing speaking to them. Producing exhibitions is, however, not the main fo-
cus of this thesis, but the importance of a well produced exhibition is worth men-
tioning, as it is highly related. 

The objectives of the NARNIA project, as described earlier on page 14, con-
cerning interdisciplinary collaboration and training caught my eye when resear-
ching science and archaeology (Kassianidou & Dikomitou-Eliadou 2014) . Acti95 -
vely working towards interdisciplinary collaboration and research development 
for archaeology is in my opinion vital, but this needs to be taken into the mu-
seums and to the other professionals working there as well. Not all archaeologists 
are out in the field or tied to universities; a fair few end up working with the arte-
facts in collections as curators. But not every curator at a museum with archaeo-
logical collections is an archaeologist, either. Therefore, even if projects like 
NARNIA would influence every participating archaeology student, some disparity 
would become a reality when it comes to collections management in practice. 
Museologists and others involved in museum or material studies would benefit 
greatly by greater awareness of the rewards of deeper analysis of their artefacts, as 
also mentioned under ”Materiality and Material culture studies” on pages 16–19. 
Even now, considerable numbers of analytical studies actually make good use of 
archaeological materials that otherwise would remain largely disregarded in mu-
seum storage (Martinón-Torres 2009, p. 25). 

To illustrate how different the effect of destructive, micro-destructive and 
non-destructive sample or analytical techniques are, here is an example of a fairly 
recently developed micro-destructive or micro analytical technique: John Worley 
(2015) has developed a method for analysing inlaid sword inscriptions without 
causing minuscule destruction while sampling. With this touchstone method Wor-
ley (2015) managed to scrape a few small grams of what had been assumed to be 
gold inlay, and by analysing the scrapings he could determine that the assumption 
had been incorrect; the inscription had been made out of brass (Worley 2015, 
pp. 55, 58–60, 61). This type of method is one where you can carry the instru-

 NARNIA>NARNIA Identity.95
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ments and tools needed in a bag, and can be performed by almost anyone. It is not 
destructive, but rather micro-destructive, only taking a scratching of the surface 
(of the patina in many cases), which is not detrimental to the over-all visage of the 
artefact. This is one example of how archaeological science can contribute added 
value to the artefact and the knowledge surrounding it. Had this been an object 
without any somewhat secure archaeological context, or having some kind of 
mystery about it, you could have provided both the museological as well as the 
archaeological records  with new, or more definitive, information. This is where 96

the concepts of silent objects and object biography comes in. 
Within archaeology it has more and more been acknowledged that the archae-

ological mission does not end with a somewhat dry recitation of ”what has hap-
pened”, but the human as a social and cultural actor behind the history now need 
to be allowed to take up more space in the archaeological narrative (Carlie & Pet-
tersson 2014, pp. 5, 7). To me, as an archaeologist with a specific interest in mu-
seum collections, the allure has always been that of the people before us. The 
questions of who they were, what their life was like, etc., are the ones I have fan-
tasised about in my youth, and it is the everyday things and objects that tickle my 
imagination whenever I encounter any historic document or object. This is also 
part of why I wanted to write my thesis about this subject. I feel that objects have 
stories to tell, just waiting for us to unlock them. It would just take a simple 
enough question as ”How was this made?” or ”Where did this material come 
from?” and a sample to analyse for us to unravel a small, but informative, piece of 
that story. It is by analysing a blade’s composition and manufacturing you can tell 
if the smith knew his trade, and already you can say something about the person, 
the human being, who is directly linked to the object. You might not be able to tell 
much about the person using it, other than obvious traces of wear and tear. 

 For definition, see Appendix I, ”Archaeological record” p. 74.96
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Discussion and Concluding remarks 

”If objects are not studied it is not due to a lack of data, but rather a lack of will.”  
(Latour 2005, p. 82) 

When embarking on this project, I had not expected there to be much available in 
way of studies and literature focused on the artefact and the analytical values held 
by these objects. Much of the literature found has focused on the archaeological 
side of analysis (Goffer 2007; Henderson 2001; Malainey 2011; Pollard and He-
ron 2008; Price and Burton 2011), which is not so surprising considering the close 
connection between archaeological material studies and the analytical, scientific 
methods that have been present and ever-developing for a long time. What I did 
not find, however, was publications with the focus from a collections management 
standpoint – other than relating to conservation sciences. This is the overlap I 
wished to address with this work as I find that museums stand before a challenge 
to make the most of the collections in their care. The discussions about using the 
collections in new ways, about lack of space, and the expenses connected to kee-
ping any artefacts not giving something back to the museum, in terms of ”wow-
factor” or exhibition potential, is ever-present within the museum field on both 
regional and global levels (Keene 2005, p. 54). Deaccessioning has recently be-
come more and more discussed as a viable collections management tool, together 
with the then somewhat contradicting mission of museums to collect, preserve 
and act as custodians (Ainslie 2004, pp. 235–241; Besterman 2010, p. 437; Frey 
& Meier 2010, p. 406; Gerstenblith 2010, pp. 444–447; Kreps 2010, pp. 457–458; 
Ladkin 2004, p. 21 Lewis 2004, pp. 8–9; Roberts 2004, pp. 39–40). If, as part of 
addressing these issues, museums had the resources to, first of all, inventory their 
collections in full, we could then be able to pull out the objects lacking contexts or 
seeming to be on the brink of disintegration, to take some of those objects and 
submit them to some sort of analytical process trying to unlock some of the in-
formation hidden within. 

The sentiment expressed in the quote above by Bruno Latour (2005) jumped 
out at me when I read it, and it has in a way been the motto for this thesis. In order 
for an object to be studied at all, someone first needs to be interested – or willing 
– to do so. This is the first step towards unlocking some of the potential tucked 
away in museum storage around the world. It is not, however, my intention to say 
that every artefact in every museum collection should be sampled, nor is the in-
tention to claim that sampling is not detrimental, and possibly a defacement, to the 
artefact being subjected to it. The drawbacks are real, and until scientific instru-
mental analysis has advanced to the extent that every test now requiring large, vi-
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sible samples only needs a minuscule scraping, any sampling should be, and is 
today, considered from every possible angle before carried out. The point, though, 
is to illuminate the potential of those artefacts currently being overlooked in col-
lections today. Those deemed too pedestrian, too commonplace, perhaps even too 
boring, to be interesting outside of teaching opportunities and not to be of much 
use. Even stray finds lacking all context, that maybe was turned in together with a 
jumble of other stuff, can be a spark of inspiration, of new knowledge to someone. 
There are many ways to bring meaning and value to an object that otherwise 
might have been tossed aside. The use of archaeological science and analysis is 
but one of those. Museums still have the responsibility to maintain, preserve and 
protect their collections, weighing of the pro et contra of making invasive proce-
dures against other factors such as the amount of similar material that is available, 
the condition of the material, and so on. 

This thesis has been looking at archaeological inorganic artefacts found in 
museum collections, that for different reasons does not have well-documented 
contexts or descriptions apart from typological data. These artefacts, lacking bio-
graphies – that are not telling a story – are acting as silent objects, and sometimes 
collecting dust or being used as teaching material based on their typology. The 
core of biography as a concept are made up of issues about the correlations 
between people and things, how meanings and values are accumulated and trans-
formed (Gosden & Marshall 1999, p. 172). There are many ways of understanding 
these links and many ways of conceptualising the objects which lie at the heart of 
these links, as already discussed, starting at page 54 above, and one such way, I 
postulate, is through archaeological sciences. It might be quite obvious that I 
agree with Hooper-Greenhill (1992), in that there is an enormous potential in ma-
terial culture and objects, with seemingly unlimited ways to re-contextualise and 
reinterpret them (Hooper-Greenhill 1992, p. 215). And as we have already seen, 
there are many avenues to explore to achieve this: through material culture studies 
and studies in materiality, archaeological studies and approaches, and of course 
through scientific analysis of objects (see p. 19 above). The realisation that objects 
can provide us with detailed information about human agency is one that will be 
driving both archaeology and material culture studies even further in the future, 
answering questions that would have seemed impossible in the past. The concepts 
of biography and ANT (as presented at page 25 in this thesis) are ways to look at 
this, since both approaches gives us ways to appreciate meaning in objects and the 
changing effects these have on people and events. It is as Nørgaard (2015) writes 
in her article: we could soon be able to answer questions about how long since 
past societies was organised and trace the human networks of individual craftspe-
ople just by analysing the objects. The object are the acting entity – from the per-
spective of ANT – showing us the human influence behind its creation, and we 
can distinguish the relationship between object and person (see pp. 19, 25). Since 
objects have the capability to accumulate histories as well as to change throughout 
their existence, the significance stems from the persons and events to which it is 
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connected, and the core of object biography is that there are connections between 
people and things (Gosden & Marshall 1999, pp. 169, 170). This aspect of object 
biography is perhaps better suited for ”newer” objects, rather than archaeologic 
objects, in that ”newer” objects are often better known, and the histories of those 
objects are therefore easier to coax out, but this author believes that even as little 
information such as how well-forged a knife blade is, can bring forth a wealth of 
further interpretations on which to build other research upon. We have, for instan-
ce, already seen how much Heide Wrobel Nørgaard (2015) and others such as 
Backe-Forsberg, Risberg & Bassiakos (2001), Hjärthner-Holdar and Grandin 
(2010), and Hjärthner-Holdar and Risberg (2009) have been able to achieve with 
the data sourced from analyses of artefacts in terms of provenience and crafting 
technology, and what can be said about the humans and the society that produced 
these artefacts, or the slag products left behind such activities. Archaeology as a 
discipline is getting ahead of museums in the use and perhaps even appreciation 
of these archaeological sciences. Museums have for some time been standing in 
front of the challenge to make use of the collections to show themselves, and their 
collections, of worth to the society and other powers on the outside, and space is 
usually one big issue. If objects and artefacts are put into a hierarchy where some 
are more important than others, it is easy to advocate deaccessioning of the ”les-
ser” artefacts. It might be easy to forget that some, or many, of those deemed 
”less” might in fact hold information that could provide a variety of scholarly di-
sciplines with new data that could potentially upend previous beliefs about diffe-
rent events. It is clear, though, that information provided by one artefact alone 
does not move the world. But even so, if the ”scraps” of collections in museums 
storage would be put to use by having some analysed, the amassed data could, in 
fact, change a lot. For this to come to pass, there need to be databases, preferably 
one large database, that could be accessed by researchers in whatever field any-
where in the world and compared to similar analyses, thus producing a large num-
ber of statistically comparable variables that can reveal larger patterns that would 
not have been possible if everyone sits on the data separately (Nørgaard 2015). 

As archaeology today is ”not about finding things; it is about finding things 
out [italic for emphasis by the present author]” (Nigra, Faull & Barnard 2014, 
p. 3), the purpose of this thesis can certainly be said to be au courant with the 
ongoing discussions. Smith (2015) wants archaeological argumentation to adopt 
more rigour, since his standpoint is that ”archaeology is a science in the sense that 
knowledge is responsive to evidence”, and that claims should be exposed to chal-
lenge, making arguments judged by their inherent possibility to be replicated; 
because, how else would you know if you were wrong (Smith 2015, p. 18). Kin-
tigh et al. (2014) argues that the greatest payoff is going to come from the archae-
ological data collected, and more comprehensive online access, as well as long-
term interdisciplinary collaborations (Kintigh et al. 2014, pp. 879–880). This is, in 
a way, one branch of the same tree where new approaches to the traditional ways 
of thinking are being challenged, as new areas and angles for study are being di-
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scovered. New angles and refined and rethought arguments would also benefit the 
museum sector as a whole, and not just when seen to collections. By integrating 
different approaches – be they archaeological, scientific, ethnographical or muse-
ological – new paths to humans, individual and societies, can be revealed that may 
not have been accessible using only one approach (Martinón-Torres 2009, pp. 23–
25, 32–33). 

As the saying goes, ”all that glitters is not gold” – the most tantalising object 
with the most fascinating story to tell might be that lump of corroded iron crum-
bling away. 

Conclusions 
In the name of simplicity the conclusions will be summarised by answering the 
research questions, and the larger research question have been divided into two 
parts for the sake of clarity. A broader conclusion comes afterwards, with musings 
about future research wrapping up this thesis. 

What can be gained by applying archaeological scientific analysis on 
inorganic materials in an archaeological collection? 
The gained information deriving from any analysis of the composition of the ob-
ject or the material in itself can only further increase the understanding of techni-
ques for constructing the object, as well as the skills of the person responsible for 
constructing the object in the past, as well as the society within which the crafts-
person lived and worked. Museums could benefit from submitting chosen objects 
to sampling and analysis, as information derived can help enhancing exhibitions 
and the presented narrative. There are, naturally, not only positive outcomes, as 
most analytical techniques require a sample being removed from the object in 
question, and this is inherently detrimental to the object. Many techniques and 
methods are micro-destructive if not non-destructive, but these are limited in what 
information can be gathered. 

Can, for example, a previously disregarded ”silent” or context-lacking 
object be reintroduced into the main corpus of the collection? 
It might be too big a leap at this moment in time say that an object lacking context 
can be given the same ”status” in a collection as artefacts with well-documented 
contexts and provenience. But, by using elemental and isotope analysis you would 
be able to at least determine, if not precise region of origin of the compounds , 97

wether or not the artefact was produced with local materials. Every bit of informa-
tion helps, but any single artefact will not be able to tell a general story; it is only 
when such analysis and other data has been massed together and can be properly 

 For definition, see Appendix I, ”Compounds” p. 75.97
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compared, that patterns of note can be distinguished. That said, the possibilities 
for such databases to become a reality can be found in the many stray finds, frag-
mented objects and objects lacking context that are lying in storage in museums 
over the world. And, by extension, such databases in broad collaborations with 
other disciplines could yield so much new information and knowledge about our 
past, in so many different ways. 

What is the researcher’s aim with the analysis? 
For every researcher or scholar there are at least just as many objectives, but 
through the interviews conducted, as well as by observing the team for the case 
study, and through the texts read, there seems to be a growing discussion concer-
ning what could be accomplished within archaeology with the combination of dif-
ferent approaches and techniques, analysing artefacts. It is the hope of this author 
that this is a development that will rub off on the research done in the museum 
sector, as is this author’s belief that there is so much more that can be achieved 
with the mass of materials in museum collections, especially such material that 
does not give the other parts of the museum much additional value: pottery shards 
is one such example, that mostly lies in jumbles and mixed in with shards from 
different objects. 

What the future could hold 
The wish for this work is for it to act more of an inspiration for anyone wishing to 
try to bring some artefact back into context, or just to learn something more con-
clusive about it. Due to limitations of time and scope, a wider feasibility study 
was not possible, and the delimitation for this thesis had to be put in place. It 
would be very interesting to see what results a study based on comprehensive in-
terviews or surveys would yield, and a penetrating investigation into archaeologi-
cal science correspondingly, as this is just a beginning. Further research on speci-
fic applications of different archaeological scientific techniques, and the develop-
ment of new and pre-existing specific methods are just some areas that would 
need more attention in the future. This author would like to see more, and clearer, 
interest from all disciplines discussed, but not limited to them, in order to close 
the gaps in academia and in practice alike. The closer the different disciplines 
comes to each other, the more beneficial does the collaborations become, and any 
knowledge derived from such collaborative research endeavours’ would enrich 
each field, and the entire base of knowledge in general. There would be pitfalls, 
successes and failures, but as negative or ”bad” results are still results that add 
something, there should be no misgivings or qualms about trying new approaches 
or developing new strategies. 

Evidently, and quite obviously, archaeology as a discipline have been keener 
to adopt and merge with sciences to help answer their questions, than have been 
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the case in the disciplines of the museum sector working with artefacts. This 
might be the reason for the poor coverage of scientific analysis-related research 
publications focused on artefacts with a museological point of view in comparison 
to archaeological of such persuasion. And with ”museological” it is research of 
the objects and the information of humans that can be pulled from them, not so 
much of the conservation of the artefacts, that should be inferred. 

Perhaps we could see new micro-destructive analysis and sampling techni-
ques that would allow for artefacts that would never have been permitted to be 
sampled in the past, to be so when the damage would be so limited. With a larger 
pool of analyses, available via and aggregated into searchable databases, the lar-
ger patterns will emerge that could help scholars in various subject areas decipher 
the nuances of the human past that are now shrouded in mists through a lack of 
data. Combining this sort of analysis with studies in genetics and DNA, that this 
thesis has not included due to limitations such as time and the mass of material, so 
much could be achieved that impacts all disciplines working in some way with 
cultural heritage and the past. Mapping past societies and ethnic groups through 
both material culture as well as genetics is certainly a tantalising thought for this 
author. 

!  65



Summary 

This thesis explores the twilight zone of antiquarian preservation of collections 
and the need to allow access for researchers, and the various issues that arise 
when weighing preservation against the values of various scientific research met-
hods, as well as the added values for the collection when new information about 
objects comes to light. The focus is on archaeological collections, and inorganic 
materials as way of delimitation. The aim is to illustrate the problems as well as 
the opportunities of archaeological scientific analysis when combined with muse-
ological sciences such as material culture studies, theories of object biographies, 
the concept of objects as actors, and the issue of silent objects. Exploring the ex-
change between the museological and the natural sciences to promote enhanced 
usage of collection artefacts, and to explore whether there are real barriers or if 
they are perceived due to a lack of mutual understanding. Methodologically it is a 
text based analysis of the research situation internationally and nationally in Swe-
den, with a case study comprised of observation of a research team that at the 
same time were making archaeometallurgical analyses of bronze age objects, and 
interviews with a small group connected to the areas of interest for this thesis. The 
sources have consisted of the material generated by the case study, as well as the 
text material used to provide the necessary background. 

The research questions revolve around destructive and non-destructive met-
hods of scientific analysis, and how these affect the interdisciplinary intersection 
or meeting of museological preservation obligation, in addition to archaeological 
scientific research. The research questions investigate the possible gains of ar-
chaeological sciences to the collected stories and knowledge of archaeological 
museum collections, and any artefact lacking context for different reasons, and 
what researchers' purpose with such analyses are. 

The conclusions are that, although it cannot be generalised, there could be 
better understanding between different disciplines and sciences, and that the bene-
fits from that would be great for everyone involved. Analysis of artefacts or ob-
jects lacking documented contexts could bring forth a sense of object biography 
and remove them from the group of silent objects in collections. However, to real-
ly reap the benefits from allowing artefacts to be sampled a large number of com-
parable analyses would be needed, and aggregated into easily accessible databases 
in order for patterns to emerge. Patterns that, if allowed, could provide a score of 
researchers with clues to answering any number of previously impossible ques-
tions. It could also help solve museums’ issues of needing to free up space in sto-
rage, or to help tell the human story in a fuller way. 
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Appendix I – Glossary 

Absolute dating  Method of dating that can provide an age in calendar years. The 
placement of past events or the formation or alteration of ancient materials 
and objects in a definite timescale, based on scientific evidence. 

Accelerator mass spectrometer (AMS)  Scientific instrument used for sorting 
and counting isotopes. AMS dating allows much smaller samples to be used 
in archaeology. 

Ancient DNA (aDNA)  Genetic material preserved in archaeological or paleonto-
logical plant, animal, or human remains. 

ANT  Abbreviation for Actor network theory. 

Archaeological chemistry  The investigation of inorganic and organic composi-
tion, elements and isotopes, molecules and compounds in archaeological ma-
terials. 

Archaeological context  The buried or surface context in which archaeological 
remains are found; that which survives to the present. Place and association 
among the archaeological materials and the situation in which they occur. 

Archaeological record  The body of information about the past that has survived 
to the present. 

Archaeological science  A generic term that includes non-instrumental areas such 
as faunal analysis, paleoethnobotany, and human osteology. Archaeological 
science is a discipline in which scientific techniques are closely integrated 
with traditional methods and contemporary archaeological theory, resulting in 
an interdisciplinary approach to the solving of archaeological problems that 
crosses not only disciplinary boundaries but also the boundaries between 
faculties. 
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Archaeometallurgy  Study of the metals and alloys used in antiquity and the an-
cient metallurgical processes. 

Archaeometry  The measurement of the chemical or physical properties of an 
artefact in order to solve problems of chemical composition, technology, 
chronology, etc. Sometimes described as ”instrumental” archaeology. 

Artefact  Any object or item created or modified by human action; the objects 
and materials that people have made and used, such as lithic, ceramic, metal-
lic, and organic artefacts. 

Attributes  Detailed characteristics of archaeological materials and information. 

Bronze  A mixture of tin (20–5%) and copper (80–95%) that produced a harder 
metal, to which minor amounts of other elements, such as arsenic, zinc and 
lead, may have been added. 

Bronze Age  A prehistoric time period between the Neolithic (Stone Age) and the 
Iron Age. In the Nordic countries divided into two sub-periods: Early (from 
1800 BC to 1100 BC) and Late (from 1100 BC to 500 BC) Bronze Age. 

Ceramic  Fired clay; an inorganic, non-metallic solid made by processing earthy 
materials such as clays at high temperature. 

Ceramic petrography  Microscopic technique for study of the mineral composi-
tion of pottery, using a petrographic microscope that is a specialised version 
of a binocular microscope designed for the study of thin sections of rock or 
pottery. 

Chronology  A framework of time to show the order of events; a dated sequence 
of events in the past. 

Compounds  Combinations of elements in either organic or inorganic molecules. 

Discourse  (acc. to Michel Foucault 1995[1977], pp. 23, 110, 226) institutionali-
sed patterns of knowledge that become manifest in disciplinary structures and 
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operate by the connection of knowledge and power. Discourses defines, ac-
cording to Foucault, what is true or false in any given field. 

Flanged axe  An early to middle Bronze Age style of flat copper/bronze axe that 
has the side edges of both faces bent out to form flanges that secure the haft in 
place, and reduce the lateral movement of the haft when the axe is being used. 

Fourier transform infrared spectroscopy (FT-IR)  A technique used to measure 
how well a sample absorbs light at different wavelengths. The FT-IR spectro-
meter shines a beam containing a number of light frequencies simultaneously, 
and measure how much of the beam is absorbed by the sample. This is then 
repeated many times with different frequencies, and then the data is analysed 
by a computer. 

Function  The use of an artefact; the action or activity for which it was made. 

GAL  (Geoarkeologiskt laboratorium) Geoarchaeological laboratory in Uppsala. 
The laboratory provides a number of services tailored to archaeologists, in-
cluding archaeometallurgical analysis. 

Gas chromatography-mass spectrometry (GC-MS)  An analytical method 
combining gas chromatography and mass spectrometry to identify different 
substances within a sample. Often used for drug detection and explosives in-
vestigation, and can be found in airport security. It is also used to identify tra-
ce elements in materials previously thought to be too disintegrated for identi-
fication. The technique is used to perform what is called a specific test, mea-
ning that it definitely identifies the presence of a particular substance in a gi-
ven sample. 

Inorganic material  Not easily defined, but can simply be said to be material   
that do not contain carbon, with the exception of carbon monoxide and carbon 
dioxide and compounds containing carbonate ions. Usually viewed as the op-
posite of organic material: non-living or inanimate matter. 

Ion chromatography  A process separating ions and polar molecules based on 
their affinity to the ion exchanger. This method can be used on just about any 
charged molecule, including amino acids and large proteins. 
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Isotopes  Slightly different atoms of the same element with the same atomic 
number, but a different numbers of neutrons; one of the different forms of 
atoms of the same element, which have the same number of protons and the-
refore share the same atomic number, but differ in the number of neutrons in 
their nuclei. 

Lead isotopes  Used for provenience analysis. Lead isotope signatures are a re-
flection of the age at which the metal was formed, what the environment was, 
and the source material. You can also detect whether the metal have been re-
cycled at any point. 

Mass spectrometry  An analytical technique for identifying the chemical consti-
tution of substances by separating gaseous ions according to their different 
mass and electric charge. A mass spectrometer is any analytical instrument 
that records components of a spectrum by mass; an instrument that distingu-
ishes between isotopes or ions in terms of their different masses. 

Microwear analysis  Microscopic studies of damage and polish on the edges of 
stone artefacts to reveal the materials that were worked. 

Neutron activation analysis (NAA)  Archaeometry technique using a neutron 
bombardment to release detectable element-specific gamma rays in samples; 
an analytical technique for identifying and evaluating the relative amounts of 
elements in a sample - it is based on bombarding the sample with neutrons so 
as to create radioactive isotopes and then measuring the characteristic radia-
tion emitted by each isotope. 

Organic material  Material composed of organic compounds that derives from 
the remains of, for example, plants and animals and their waste products in 
the environment. Carbon-based living organisms. 

Palstave  A bronze axe type in which the blade is divided from the heel by a 
ridge, with shallow grooves on either side of the heel to facilitate hafting. In 
Europe, the palstave was a Middle Bronze Age development from the flat and 
flanged axes of the Early Bronze Age, but eventually gave way to the even 
more efficient socketed axe of the Late Bronze Age. 
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Primary context  An object in its original position of discard or deposition, in 
place (Latin: in situ). 

Provenience postulate  States that if differences within a source of material are 
less than differences with other sources, then it is possible to distinguish indi-
vidual sources, or provenience. 

Radiocarbon dating  An important dating technique in archaeology, measuring a 
radioactive isotope of carbon (14C, carbon-14); a radiometric method of dating 
based on the fact that the amount of carbon-14 in the dead remains of orga-
nisms steadily decreases with time. 

Relative dating  Method of dating that determines whether an object or layer is 
older or younger than another; the placement of ancient materials, objects, or 
past events on a timescale related to that of other materials, objects, or events. 

Residue  Traces of physical and chemical remains on archaeological materials 
such as pottery, stone tools, and other artefacts. 

Scanning electron microscope (SEM)  Scanning electron microscope. An 
electron microscope in which an electron beam is scanned (moved systemati-
cally) in successive parallel lines across the surface of a sample and provides 
a lifelike, three-dimensional image of the surface. 

Socketed axe  A type of axe typical to the later stages of the European Bronze 
Age. The body of the tool is hollow, so that it can receive a shaped projection 
at the end of the haft in order to secure the haft to the metal axehead. Socke-
ted axes were produced in multi-piece moulds. 

Specimen  Any material collected for scientific analysis. 

Thermoluminescence (TL) dating  Technique for absolute dating based on the 
principle of the rate of accumulation of TL after heating, used with burned 
flint and clay. 

X-ray diffraction (XRD)  Method for measuring mineral components of inorga-
nic solids using distinctive patterns of X-ray scattering; a physical method for 
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determining the structure of crystalline solids by exposing the solids to X-rays 
and then studying the varying intensity of the diffracted rays due to interfe-
rence effects. 

X-ray fluorescence (XRF)  Archaeometric method for measuring element abun-
dances in inorganic materials; X-rays are used to excite atoms to fluoresce 
and emit a characteristic signal for each element. A spectroscopic technique of 
analysis based on irradiating a sample with a beam of X-rays - the X-rays ex-
cite electrons of characteristic wavelengths, associated with atoms on the sur-
face of the sample; the nature of the elements can be calculated from the wa-
velength of the radiation emitted and the relative amounts of these elements in 
the surface from the intensity of the radiation. Available in portable form. 
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Appendix II – The interview guide 

The purpose of the interviews is to create a picture of the informants’ perception 
of difficulties and any opportunities that exist around the research of museum ob-
jects, as well as to explore possible solutions and ways to facilitate research for 
knowledge deepening. 

The interviews are being recorded. 

• Tell me about your experience of scientists' and/or researchers' attitudes towards 
museum collections  

•  Do you feel that there's a lack of understanding between researchers and mu-
seums? Why do you think that is? 

•  In your experience, has the interplay between outside research on collections 
changed in any way? If yes, how? 

• In your experience, is there much room for compromise when it comes to pre-
servation of objects vs. gaining deeper knowledge about an object/collection?
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