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1. Introduction

The archaeological discipline is diverse in most conceivable ways (Jones 2004:237). Diverse 

practice is observable in the institutional affiliation at different university departments, in the 

emphasis put on technologies, periods and methods, in theoretical orientations, in the 

financial structure of research and teaching, as well as in the national jurisdictions governing 

aspects of excavation and heritage management (Chapman 2008). At the epistemological 

level, archaeology is also divided in its relation to the sciences and humanities.

A founding premise of scientific practice, is the need for comparability between 

research results – in order to produce as solid and stringent knowledge as possible. For 

comparability to be achievable, the application of methods and theories have to correspond 

between individual projects. This provides incentives for the conduct of scientific disciplines 

to be consistent both internally and collectively. In this context, this raises the thesis´main 

point of interest: How might diverse practice affect the epistemological structure and 

comparability of archaeological research?

Epistemology is “the study of knowledge and justified belief” (Steup 2014), and is 

often described as the “theory of knowledge”. I emphasize the latter, employing epistemology

and the philosophy of science to asses knowledge production in archaeology. This implies a 

focus on the epistemological concepts of incommensurability, the two cultures-divide and 

academic fragmentation (to be explained below). In paper no.1 this is done by looking for the

effect of diverse conduct upon the accumulation of knowledge and fragmentation in 

archaeology. In paper no.2 the abstract requirements of knowledge production is assessed in 

the interdisciplinarity collaboration between archaeology and archaeometry.

2. Paper summaries and results

This is an article-based master thesis consisting of two individual research papers. The 

purpose of this introductory text is to provide an overarching framework for the two papers 

(cf. Vaglum 2010:1632). Both papers correspond to a shared set of overarching aims:

1. To investigate the composition and state of archaeological epistemology, focusing on 

comparability and integration between sub-fields of the archaeological discipline.

2. To better understand the potential impact of the science/humanities-divide upon 

archaeological practice in publishing and applied epistemology in research strategies.
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These aims are mostly examined separately in the two papers. When put together, the main 

ambition is to provide a deeper understanding of the relation between the structure and 

properties of archaeological epistemology, and diverse practice (within archaeology and in 

interdisciplinary cooperation) as influenced by the science/humanities-divide.

 2.1. Summary of paper no. 1

Title: Measuring incommensurability: A bibliometric inquiry into what papers are presented

in archaeological journals (2009-13), and the epistemic consequences

This paper presents the results of bibliometric analyzes conducted on a data set consisting of 

926 archaeological papers. The data comprises all original research papers published in six 

top ranking archaeological journals in the period 2009-2013. The included journals are taken 

to represent different sub-fields in archaeology: Historical, anthropological, social, scientific, 

environmental and general archaeology. The aim is to map general features of archaeological 

publishing. Significant differences are identified amongst the journals on an array of 

parameters, covering journal statistics, citation network, thematic distribution, the application

of methods and the direction of relevance to other sub-fields. Furthermore, the paper engages 

in an extended discussion over the epistemological consequences of the bibliometric results, 

focusing on disciplinary fragmentation, incommensurability, vagueness and the purported 

significance of the science/humanities-divide – pursued by the following problem statement:

1) What characterizes the archaeological research publishing in the six selected 

journals, in the period 2009-2013?

2) What are the epistemological implications of diverse conduct amongst 

archaeological sub-fields, as evidenced by the publication trends of archaeology?

  2.1.1. Highlights of paper no.1

• Method: Bibliometrics is used to identify trends in archaeological publishing

• Data: 926 research papers from six top-ranking archaeological journals are subjected to 

quantitative analysis, covering all their published material in the period 2009-2013.

• Results: The correlation “the higher the rank of a journal, the more connected” is confirmed

• High amounts of discussion papers correlate with low amounts of archaeometric methods

• Significant differences on all codified parameters point to a sub-optimal division of labor

• Different affiliation to the science/humanities-divide affect archaeological publishing
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 2.2. Summary of paper no. 2

Title: Identifying key factors affecting the “two cultures”-relation of archaeology – Outlining

a common epistemological platform for archaeology and archaeometry.

In relating to the debate over the nature of archaeology along the science/humanities-

spectrum, this paper seeks to understand some epistemological challenges arising from 

integrating scientific methodologies with archaeology. The main objective is to evaluate what

epistemological platform might integrate archaeology and archaeometry in interdisciplinary 

research projects, and how such a platform might provide productive interdisciplinary 

research strategies. Four epistemic factors at individual levels are examined, consisting of 1) 

communication, 2) specialization, 3) explanatory ideals and 4) uncertainty levels and types. A

model of interdisciplinary research strategies is put forth in order to cope with these epistemic

challenges. The opposing results of stable isotope analysis and faunal remains regarding diet 

during the Mesolithic/Neolithic-transition are presented as a case study, identifying general 

epistemological factors affecting the application of scientific methodologies in archaeology.

The overall question may not be given a proper answer within the confines of a paper.

My humble contribution to archaeology is attempting to make clear the potential 

epistemological difficulties arising from interdisciplinary cooperation between archaeology 

and archaeometry (the application of scientific methods to archaeology):

1) What epistemological platform might integrate differing participants in 

interdisciplinary archaeological research?

2) How can such a platform provide productive interdisciplinary research strategies 

for the combination of archaeology and archaeometry?

  2.2.1. Highlights of paper no.2

• Method: Epistemological analysis is used for investigating the relation between 

humanistically oriented archaeology and science-based archaeometry, with the aim of 

improving the understanding of interdisciplinary cooperation.

• Data: Four epistemological factors that might hinder integration between archaeology and 

archaeometry are examined: 1) communication, 2) specialization, 3) explanatory ideals and 

4) uncertainty levels and types.

• Results: The integration of various specialists and methods is not just the synthesizing of 

various elements at the end of a cross-disciplinary research project, but just as important, 
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integration is an active mode of operation during research.

• Epistemic difficulties tend to accumulate in the research process if the most fundamental 

epistemic challenge is not resolved in advance of less fundamental ones.

• A common epistemic platform is postulated as a preferable solution to two cultures-dilemma

in archaeology, in providing research strategies that ensures the highest possible level of 

relevance to all participants in interdisciplinary cooperation. Such may be achieved through a 

stepwise (bottom up) research strategy whereby the design of every research problem gets 

influenced by the mutual inclusion of field-specific topics.

The common epistemic platform presented in paper no. 2 is intended as a partial answer to 

the corresponding request made in paper no. 1. The papers are thereby directly related. More 

specifically; the first paper identifies and discuss what might be indicators of incompatibility 

due to lacking a common framework for evaluation and comparison of research results and 

the utilization of methods. The second paper tries to alleviate this situation by evaluating 

what properties of such a common framework are needed in order to secure fruitful 

interdisciplinary cooperation between archaeology and archaeometry.

3. Relevance

The main motivation driving the selection of topics for this thesis, is the sense of belonging to

a time of great transformation in archaeology. As a student of archaeology during what (at 

present) seems to become termed as the “the third science revolution” (Kristiansen 2014) in 

future hindsight, I am intrigued by how the increasing application of natural scientific 

methods might affect archaeology´s analytic structure, as I do not think it is evident how 

archaeometry will put its mark upon archaeology in the long run. This also applies to 

interdisciplinarity in archaeology and the relation between other academic disciplines. Much 

literature has been devoted to debating our understanding of the archaeological discipline. 

Still, these debates have become slightly outdated in not taking fully into account the newly 

made possibilities provided by the increased precision and distribution of scientific methods 

in archaeology. Though teaching and reading has provided some insight into the relation 

between archaeology and the sciences, I was not fully satisfied with the attention given these 

topics and thus wanted to learn more. Most archaeologists probably have an opinion on 

matters such as “what is the landscape of archaeological publishing like” and “is there an 

opposition between humanistic and scientific trends in archaeology”. Still, the lack of 
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empirical studies examining such questions may not provide a clear description of such 

topics. Thus, I want to make my own investigation. It is my hope that by applying 

bibliometric methods and epistemology to archaeology, I may contribute to making the 

fundamental structure of archaeology somewhat more comprehensible.

So how might the papers of this dissertation be of relevance to the wider 

archaeological discourse? Firstly, bibliometry is becoming increasingly important in all 

aspects of research and development, policy-making, academia and scientific management. In

Norway, this situation is the result of the implementation in 2003 of the result-based 

redistribution-model for funding research and higher education, following the Reform on 

Quality in Higher Education.1 This implied a restructuring of the Norwegian system of higher

education to the international standardization of university programs – entailed in the 

Bologna process – such as the introduction of bachelor and master degrees, requirements on 

the progression of students, as well as a new system for funding research influenced by the 

bibliometric output of institutions (cf. NOU 2000:14). Being widely used for management 

purposes in the academic sector, bibliometric data is of interest to archaeology in providing a 

way to both map and study the wider landscape that archaeology is situated in. Being a 

quantitative and statistically based method, it allows for new research questions to be made 

that otherwise would be more difficult to study. Bibliometrics has seen few applications in 

archaeology, and present an untapped potential for empirically informed discussions over 

archaeology´s relation to other disciplines and internally amongst archaeological sub-fields.

Epistemology´s relevance to archaeology may arguably stem from it being the study 

of knowledge. As the very purpose of archaeology is producing knowledge of the past, 

epistemology is of intrinsic importance to the functioning of archaeology. Epistemology thus 

forms the founding structure on which all pursuit of archaeological knowledge must stand.

 3.1. Internships

During the year of writing I was fortunate enough to be invited to Aarhus University, 

Denmark, to witness their implementation of interdisciplinarity in teaching and research. The 

stay also gave me valuable insights into the Danish academic system, providing background 

knowledge for my own work on bibliometrics and publication systems – amongst others by 

participating in the seminar on experiences made in the publication process: “Bring your 

1 St. meld. 27; Orientering om forslag til statsbudsjett for universiteter og høyskoler; Rapportering av 
vitenskapelig publisering i helse-, institutt- og UH-sektor.
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rejection letters. Reflecting on rejections and frustrations in the peer-review process”.

As part of writing this thesis, I was granted a trip to the CAA Paris 2014 convention. 

It was useful for my insight into computational applications to archaeology, as well as 

providing some food for thought on the state of epistemic comparability in archaeology, 

which was to become the main topic of my work, and its relation to the technical-

methodological state of archaeology (for a discussion of this connection see, McGlade 2014).

Digital and computational archaeology both facilitates and necessitates rigorous and 

unified practice, as informatics operates on rigid programming standards. Both fieldwork, 

documentation and distribution of archaeology has been hugely impacted by digital 

equipment making it easier to compare results across individual projects and compile national

and international databases. In turn this provides hitherto unprecedented opportunities for 

grand synthesizing, replication and comparison across geographical and temporal divides (in 

GIS, statistics, simulation, Bayesian modeling of dating-sequences etc.). As this belongs to 

the practical and methodological domain of archaeology, I discuss them no further. Still, there

are interesting implications of digital methods for archaeological comparability – what occurs

to me as a vital but unrecognized contribution to the functioning of modern archaeology.

4. Background: The science/humanities-divide

There are many sides to the postulated divide between the sciences and humanities. As I 

discuss the history of the divide and its philosophical implications within the papers, I here 

wish to focus on its societal and economic aspects which provide some further background.

The very history of archaeology, starting of as antiquarianism, becoming increasingly 

systematic and institutionalized and today being part of the scientific corpus (Trigger 

2006:81; cf. Baudou 2004), has seen multiple debates over the relation between the natural 

sciences and archaeology (i.e. Judson 1961; Tite 1970). I find that the debates result in some 

uncertainty as to the existence and relevance of the science/humanities-divide in archaeology.

I therefore wish to present a case for its continued importance to the conduct of archaeology.

Natural scientific methods has been utilized for archaeological purposes from the very

beginning, as reflected by the Køkkenmødding Commission (Madsen et al. 1900). Even so, 

the relationship has been subjected to trends beyond academia. I name two recent examples: 

First, the postmodern movement facilitated anti-realism and relativistic sentiments in the 

humanities (Sherratt 1993:125; (Trigger 1998:7, 2006:447; cf. Rorty 1999:96)). This was 

reflected by the breaking up of the processualist program in favor of a more existential and 
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hermeneutic approach to the past (e.g. Shanks and Tilley 1992; Tilley 1991). In practice, this 

resulted in a humanistic turn (often associated with the linguistic turn (i.e. Olsen 2006; Rorty 

1992)), and less focus on the application of scientific methods in archaeology. Secondly, 

today the science/humanities-relationship in archaeology is much influenced by financial and 

political conditions facing higher education. The recent years have seen a restructuring of the 

humanistic sector of Europe and North America, following the financial crisis (Harpham 

2011:16). In times of economic hardship, making the future seem uncertain, governments 

increase the pressure on students to study for degrees with pragmatic outcomes, while at the 

same time cut the funding for so-called unproductive disciplines (in technical terms). In 

Norway, there have been repeated debates over the usefulness of the humanistic disciplines, 

pinnacled by a report assessing the state of the humanities. Of special interest to us here, is 

that the report identifies “differing views on science” as one of the most important factors 

influencing the conditions for the humanities (Jordheim and Rem 2014:130). The trend of 

devaluing unproductive activities is not just an economic concern. Arguably it reflects as 

much a (more or less implicit) ideological stance towards the value of different disciplines, 

whereby the less tangible products of the humanities have been loosing to the applicability of 

scientific results during the last 200 years (Skouen 2014).

The topic of archaeology´s identity along the science/humanities-spectrum and its 

epistemological underpinnings has received some philosophical attention (Burdukiewicz 

2006; Dark 1992; Krieger 2006; Schiffer 1981; Vernon 2014). Such investigations are likely 

motivated by archaeology´s intangible identity, at the same time being affiliated at historical, 

classical, religion, anthropological and scientific institutions around the globe. Thus 

archaeology arguably becomes one of the most multifaceted disciplines there is, and as a 

result, there are some concern over what would be the best conceptualization of archaeology.

A key matter determining the outcome on either side of the science/humanities-divide 

is the explanatory ambitions of archaeology. This influences what kind of questions 

archaeology may raise and what kind of answers are considered appropriate – in other words, 

affecting what it is to explain archaeological data and phenomenon. Though both sciences 

and the humanities aim at increasing the understanding of their data/phenomena, 

“understanding” as a means of description was directed to the social sciences and humanities,

while the achievement of knowledge by means of causal explanation proper was reserved for 

the formal and natural sciences (cf. Weber 1949) - a division going back to the 1880s 

Methodenstreit of German academia (Brint 2002:212; Menger 1883; Schmoller 1883, 1884).
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5. Methods

As different methods are applied to the specific papers, I have divided the methodological 

discussion regarding each paper into their own sections.

 5.1. Bibliometrics

Paper no. 1 is a bibliometric analysis of archaeological publishing, providing quantitative 

measures of publishing in archaeology. Bibliometrics refer to a set of methods for 

quantitatively analyzing academic literature (De Bellis 2009:xi, 417), applying “mathematics 

and statistical methods to books and other media of communication” (Pritchard 1969:348; for

a critical review of the method see (Archambault and Larivière 2009; Pendlebury 2009)). The

common goal of bibliometric methods is to “investigate the formal properties of the scholarly

publication system”, and thereby making science itself the subject of inquiry (Bellis 2009:xi; 

for an excellent example see Fanelli and Glänzel 2013). Bibliometrics came into being during

the 1920s but was not consolidated until the 1960s. Its development and dissemination has 

since evolved in accordance with the advances of information technology (Glänzel 2002; for 

the development and history of bibliometrics see Broadus 1987; Brookes 1990; Gross & 

Gross 1927; Lotka 1926; Nalimov & Mulchenko 1971; Price 1961; Price 1963; Ravichandra 

1983). Although an established tool in informatics, mathematics, quantitative science studies 

and library science, bibliometrics has seen almost no application in archaeology (for 

exceptions see Mallía and Vidal 2009; Mays 2010). As such, there is an untapped potential in 

applying bibliometrics to archaeology.

In this paper I have utilized “JSTOR Data for Research”,”SJR's” SCOPUS-based 

database for Elsevier, “ISI Web of Science” and “Publish or Perish” for the collection of data.

These analyzing tools where then applied to data sets coded in the database programs Access 

and Excel. The bibliometric analysis in paper no.1 may give the impression of representing 

academic publishing as a static, almost deterministic, process whereby there exist an 

agreement between every journal about their mutual division of labor. The publication 

process is of course an organic one, influenced by social, political and financial 

circumstances. This point is deliberately undercommunicated in the bibliometric analysis. 

First of all because the external factors influencing publication trends are beyond the scope of

my research. Most importantly they are very difficult to actually measure and require a totally

different set of methods and research questions. Secondly, it was a necessary action in order 
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for the analysis to provide meaningful results. The journals had to be viewed as self-

containing entities, representing markedly different sub-fields within archaeology, an 

oversimplification resulting from the process of quantifying qualitative variables. As pointed 

out in the paper itself, I encourage a free criticism of my categorization and data selection. 

Still, I have tried to make the selection of data and its categorization to my best effort and 

think they should be informative of the actual state of publishing in parts of archaeology.

 5.2. Epistemology as method

The epistemic focus of this thesis has major implications for the methodology. As I make an 

epistemological investigation into archaeology, my dissertation may most accurately be 

described as meta-archaeological, applying philosophy of science to archaeology (more on 

this in section 7 below). This approach includes three elements: 1) constructivity (not to be 

mistaken for constructivism), 2) comparative method, 3) evaluation of incommensurability.

From a methodological viewpoint, paper no.2 is a constructive study, in the sense of 

trying to answer constructive questions. Constructive research questions aim at establishing 

some actual conditions in the world, and furthermore also seek to improve these conditions 

(Kalleberg et al. 2009:52; Kalleberg 1996). The method is thereby constructive, in mapping 

epistemological factors affecting the outcome of interdisciplinarity between archaeology and 

archaeometry, with the aim of suggesting improvements through a common epistemic 

platform. The paper also applies a variation of the comparative method, as an assessment of 

commensurability essentially is comparative in nature: Two or more items are assessed 

against a common standard to determine their relation, in order to increase the comparability 

between elements (be it individual studies, application of a common method, a choice 

between contesting hypothesis etc).

6. Theory

As the individual papers present the necessary theoretical background, I here want to present 

an extended review of the theoretical concepts of importance to my thesis.

The underlying theoretical concept motivating both papers, is incommensurability – 

denoting the lack of a common standard, making elements incomparable/untranslatable 

(Kuhn 2012; Oberheim 2013). Although a concept with multiple origins (Duhem 1991; 

Feyerabend 1951, 1978:108; Oberheim and Hoyningen-Huene 2013), Thomas Kuhn put 
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“incommensurability” at center stage with the publication of The Structure of Scientific 

Revolutions [1962]. The concept has been applied to archaeology in trying to comprehend the

shifts between schools of thought, and Kuhn´s concept of paradigm shifts has been most 

popular for this purpose (Trigger 2006:6). Rather than applying the paradigm concept, I 

transfer a similar problem focus to other domains of archaeology, examining potential 

incommensurability as a result of different takes on archaeology as part of the science/ 

humanities-spectrum, traceable through bibliometric methods and epistemological 

investigations into interdisciplinary collaboration with archaeometry. I consider it worthwhile

to examine, as incommensurability may lead to suboptimal efficiency at the disciplinary level

– potentially impeding archaeology´s ability to accumulate knowledge about the past2.

7. Why meta-archaeology matters

The methodology and premises underpinning this thesis are unorthodox to archaeology. It 

might therefore be appropriate to provide a short apologetic for these unconventional choices.

I here want to present what I take to be the four most compelling reasons for including the 

concerns of philosophy of science in the pursuit of a more complete and self-sufficient 

archaeological practice, in the form of four arguments.

Firstly, meta-archaeology is an established sub-field at the intersection between 

archaeology and philosophy, denoting “critical reflection upon the science of archaeology” 

(Embree 1992:3; Wylie 2001:617). Critical reflection upon archaeology has become a regular

part of the analytic toolkit of archaeological research and practice, but the institutionalization 

of meta-archaeology as a topic of its own has been almost exclusively limited to North-

America.3 This is evident by the publication patterns of related topics, and by looking at the 

institutional affiliation of such authors. Without going into much detail, just looking at where 

courses in “the philosophy of archaeology” is part of teaching, and where the most significant

authors are located (such as Alison Wylie, Washington – Merrilee Salmon, Pittsburgh – Lester

Embree, Florida), gives a clue to the geographical aspect of where philosophy and 

archaeology may be viewed more or less as a natural combination. Of the archaeologists most

2 I uphold the value of diversity and critical discourse in facilitating efficient knowledge production in 
archaeology, as has been pointed out by Alison Wylie (1992; cf. Hodder 1999:160-1; Trigger 2006:515). I 
only refer to certain negative consequences of incommensurability, that might potentially become impeding.

3 It should be added to this that meta-reflections is hereby understood in the very specific sense of concerning
the philosophy of science (of archaeology), while excluding the concerns of sociology of science – a 
distinction that, in my experience, often is obscured both in general and in archaeology  (cf. Bunge 
2012:173). European and Scandinavian archaeology has made vital contributions to the latter.
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dedicated to issues in philosophy of archaeology, there is a strong correlation with 

processualism. Binford, Clarke, Schiffer, etc all made philosophy of science a vital part of 

their research designs. Binfords Archaeology as Anthropology (1962) may serve as an 

example of how issues from philosophy of science has been introduced in archaeology, in 

order to make clear the opposition between schools of thought. Such was the case in the 

transition from culture historical archaeology to processualism where philosophy of science 

was increasingly valued, as well as being of importance to the post-processualist movement –

though in this case possibly assigned lesser value. The only major exception to this strong 

North American pattern, is Jean-Claude Gardin, a French archaeologist who made vital 

contributions to meta-reflections in archaeology, though more to the semiotics of a universal 

framework for interpretation of archaeological materials (Ammons 2014:2953; for 

contributions made by Gardin see 1958, 1980, 1989a, 1989b). The point is: There is a 

lopsidedness in the geographical distribution of meta-archaeological reflections, centering on 

the north-American continent, that merit adjustment.

Secondly, I find the history of archaeology indicating that a strict separation between 

the practical conduct of archaeology and the meta-reflections concerning best practice, does 

not provide ideal conditions for the further progress of the discipline (as by “naïve empiricist”

claims that data speak for itself, see (Darvill 2008; Johnson 2011:775; Witmore 2015)). It is 

therefore important that ground level archaeological conduct and higher order self-reflection 

connect, in order for the two parties to inform each other. Claims of “ivory tower theorizing” 

and “mindless empiricism” may only be rectified by a stronger integration between all parts 

of archaeology, e.g. by making both field and meta-archaeologists accountable to each others 

research. I thus hold that meta-reflections should not be outsourced to specialists outside 

archaeology, but instead need to partake in constructive knowledge exchange. If we are to 

avoid the loss of vital experiences made by empiricist archaeologists, meta-archaeological 

reflections cannot by handed over to external forces. Instead, archaeology might benefit from 

taking on what could seem like tedious problems of philosophy (Johnson 2010:3–5; Jones 

2004:329; Jørgensen 2015), but which I claim is for the betterment of archaeological practice.

Third, meta-archaeology plays an especially important role in contributing to the 

successfulness of interdisciplinary collaboration between archaeology and other fields of 

study. This is because (as hopefully will become evident by this thesis) the integration 

between disciplines of different origin, specific terminologies, explanatory models, and 

scientific ambitions, is not something to take lightly. Making the best of such cooperation 
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requires an understanding of the concepts and premises of the participating discipline, and is 

precisely what meta-reflections can provide. In the case of archaeology drawing upon 

supporting sciences in studying the past, considerations of how to make such cooperation as 

fruitful as possible, are to be understood as meta-archaeology. Such is already practiced (i.e. 

in excavation reports see, Gjerpe 2008; 2013), but a collective focus is lacking. I therefore 

claim that meta-archaeology still has a part to play in the further development of archaeology.

Finally, meta-archaeology helps archaeology make better arguments (Smith 2015:2; 

cf. Bunge 1996:111, 2012:3; Trigger 1998). By elucidating the analytic structure of 

theoretical constructs and by dissecting the components of archaeological explanations, meta-

archaeology may help archaeology in general become more stringent. Making sure the 

communication between archaeologists are as efficient and transparent as possible, is 

important to the functioning of the discipline. This is all the more important the more diverse 

the cooperating participants are – either when specialists in different sub-fields of 

archaeology are to cooperate, or between specialists across disciplinary boundaries in 

interdisciplinary research groups (a point made in paper no. 2).

8. Concluding remarks

In concluding this introductory chapter, I wish to make a point of much importance. Some 

readers may hold the sentiment that my project do not relate strongly enough to 

archaeological data (in the traditional “artifact-based” sense) or to established debates in 

archaeology. To this I wish to say the following: After reviewing all recent literature on the 

philosophy and epistemology of archaeology, I came to find that the contributions are often 

unlinked to each other, without connections to a general debate on such issues, and limited to 

being a small part of papers focusing on other matters. Thus, there is no well established 

global debate on the epistemology of archaeology. Still, I do not see this as an argument for 

leaving the issue to itself. In my opinion, it rather goes to show the need for such a debate, 

and thereby reflects the relevance of my project. I sincerely hope the preceding thoughts on 

meta-archaeology and the motivation driving this thesis is convincing enough to allow this to 

pass as bold and fully fledged archaeology. I would like to thank anyone taking the time to 

read this thesis, hopefully finding the results and discussions herein informative.

The following two papers are intended to build on each other: Paper no. 1 provides a 

general backdrop of, and poses some questions to be examined in paper no. 2. Even though 

they are independent, I would recommend that the papers are read in the given order.
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Measuring incommensurability: A bibliometric inquiry into what
papers are presented in archaeological journals (2009-13), and the

epistemological consequences.

Abstract: This paper presents the results of bibliometric analyzes conducted on all original research 
papers published in six high ranking archaeological journals between 2009-2013, resulting in 926 papers. 
Significant differences are identified amongst the journals on an array of parameters, including journal statistics,
citation network, thematic distribution, the application of methods and the direction of relevance to other sub-
fields. The results are put to further use in an extended discussion over their epistemological consequences, 
focusing on disciplinary fragmentation, incommensurability, vagueness and the purported significance of the 
science/humanities-divide in archaeology.

Introduction

The aim of this paper is to quantitatively examine differences in archaeological publishing, 

and the effects upon archaeological epistemology. More specifically, I intend to evaluate the 

epistemic effects of diverse practice upon the accumulation of archaeological knowledge, 

assessing the state of commensurability and fragmentation on a disciplinary scale.

As point of departure I propose that for claims of new knowledge to be accumulative, 

they must share some basic epistemic structure with the established knowledge base – 

thereby making them commensurable. The core idea of commensurability simply implies the 

need for a common standard if two elements (i.e. research results) are to be directly 

comparable (Merriam-Webster 2015a). Without a common standard, comparisons are prone 

to “incomplete” translations resulting in a loss of information and hence comparability. This 

is of importance to archaeology as diverse practice may produce varying research outputs, 

making the comparability and integration between sub-fields harder. Through the analyzes of 

sub-disciplinary journals, by way of bibliometric methods, this paper poses the following 

research questions:

1) What characterizes the archaeological research publishing in the six selected 

journals, in the period 2009-2013?

2) What are the epistemological implications of diverse conduct amongst 

archaeological sub-fields, as evidenced by the publication trends of archaeology?

In trying to answer these questions the paper applies a set of bibliometric methods in the 

analysis of what research are presented in a selection of archaeological journals. The analyzes

focus on established correlations regarding the connectedness of high-ranking journals, the 
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relation between types of papers and methods used, and how different affiliations to the 

science/humanities-divide affect archaeological publishing. Being a set of methods to 

quantitatively analyze academic literature (Bellis 2009:xi,417), bibliometrics allow the 

processing of large data sets, in this case consisting of all research papers published in six 

high ranking archaeological journals, in the period of 2009-2013, comprising 926 papers.1

While bibliometric evidence can be quite informative in it self, this paper applies such

quantitative measures in an effort to elucidate certain epistemological qualities of the 

archaeological discipline. Following the bibliometric analysis of trends in archaeological 

publishing, the main issue is assessing the specific epistemic quality of “commensurability” 

in archaeology. Ultimately, such investigations allow us to inquire whether archaeology is 

being constructively specialized, or undergoing fragmentation, resulting in an inefficient 

“division of labor” between its constituent sub-fields. Before getting to the analysis, I present 

some theoretical concerns affecting the analysis.

Research status

Theoretical diversification has been the hallmark of archaeology since the 1990s (Bintliff and

Pearce 2011:5; Fahlander 2012:122–123); Hodder 2012; Kristiansen 2014:15; Trigger 

1998;15, 2006:484,497; Webmoor 2007a:568). Contemplating the contemporary status of 

archaeology, one might further add the diversification of archaeological conduct in general – 

illustrated by the ever expanding panoply of archaeological journals. There is as well a shared

perception of archaeology as being a multifaceted discipline (Jones 2004:327), operating at 

the intersection between historical and social sciences, applying methods corresponding to 

the whole range of natural sciences to the aesthetics. Such diversity also includes the 

application of theory. Though social and anthropological theory has received most attention, 

natural scientific theorizing is of fundamental importance to questions of dating, site 

formation, taphonomy, ecology, climate etc. (Martinón-Torres and Killick 2015). Archaeological 

diversity is furthermore mirrored by the various ways in which the discipline has been 

institutionalized around the globe. By a rough typology, archaeology has been the smaller 

sister of history in Northern Europe (Trigger 2006:164), as part of the anthropological project

in North America (cf. Binford 1962; Trigger 2006:410), and as one of many humanistic 

1 The included parameters of the bibliometric analysis is a result of the selected journal data and time period. 
The historical dimension is undoubtedly important to the formation of the journal characteristics such 
analysis aim at describing, but is beyond the scope of this paper.
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disciplines within classical studies (Whitley 2001:3), especially for the Mediterranean region.

The unequal weighting of the empirical record and prioritization of prehistoric periods, has 

led archaeologists to internalize a variety of academic identities, as a response to a multitude 

of educational and institutional affiliations (a point made early on by Polanyi (1958:151)). 

The prominence of these differences are debated (Killick and Young 1997). No matter

their importance, today such differences are played out on a different arena and scale – 

namely in the world of academic publishing, to which we will return. Still, what I take to be 

the most profound element of archaeological diversity is the different epistemologies 

underpinning archaeological research (Trigger 1998:1).

Epistemology and diverse practice

Epistemology concerns ways of knowing, posing questions regarding how we can, may and 

do know what we know, assessing the justification for this acclaimed knowledge base (Steup 

2014). In archaeology and science in general, adopting multiple ways of knowing should be a

positive, as multiplying the ways of doing research will result in a broadened knowledge 

acquisition? Though intuitively convincing, the answer is not so straightforward as hopefully 

will become clear.

Multiplying the ways of doing archaeology has been endorsed by the concepts of 

pluralism and multivocality. The concepts of pluralism/multivocality has been the stepping 

stone into meta-reflections for many archaeologists, and the diversification of archaeological 

epistemology has become a standard narrative when summarizing the leave from 

processualism to post-processualism (Trigger 1998:15). In mentioning these terms I wish to 

clarify their difference to the concepts of incommensurability and fragmentation. No critique 

is meant of the ethics of multivocality (Atalay 2008; Habu et al. 2008; Hodder 2000, 2004, 

2005, 2008; Kim 2008; cf. Webmoor 2007b) or of the value of plurality (for contribution to 

such topics, including public archaeology, see Fahlander 2012; Habu and Fawcett 2008; 

Harlow 2011; Jameson 2014; Wylie 1999, 2008). 

Crucially, the conceptual pairs of pluralism/multivocality and fragmentation/ 

incommensurability address different problems as they belong to different levels: The first 

concerns ethical and practical conduct while the second is strictly epistemological.2 In this 

paper, I argue that the epistemological concepts may provide fruitful insights, adding to the 

2 The actual counterpart in the epistemological debate belongs to constructivism, relativism and anti-realism. 
Even though pluralism/multivocality often corresponds with a relativistic and anti-realistic epistemology, 
the connections are seldom made explicit, thereby confusing the different levels at which epistemology and 
ethics operate (for a critique of this divide see Fricker 2009).
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ethical and practical ones that are possibly more familiar to archaeology.

Pluralism and multivocality responds to some very real consequences of archaeology, 

taking seriously the ethical and social implications of archaeological conduct. As such, they 

have been important in highlighting the extra-scientific responsibility of archaeology, to the 

point of now being an integral part of international practice.3 Even so, there are some 

epistemological implications of the two concepts that are of concern. The challenge posed by 

these terms arise from their explicit endorsement of multiple (and opposing) epistemologies.

Pluralism (the diversification of interpretation by subjecting the archaeological record

to a range of opposing views) has widespread acceptance in archaeology, as the inherent 

uncertainties of the empirical record makes alternative interpretations a constant possibility 

(Darvill 2008a). Although sharing some structural similarities to hypothesis testing, pluralism

also entails a broadened definition of the who´s and what´s that are of relevance to 

archaeological interpretation. As such, the aim of plurality is to “encourage the development 

of different pasts, new and valid pasts, new truths, to pose questions, to examine doubt and 

uncertainty” (Shanks and Tilley 1992:258). As such, pluralism promotes an archaeology that 

is open to the outside community, encouraging the interplay between experts and lay people 

(Blakey 2008:20).

Multivocality (the active integration of diverging narratives, which mostly contains 

the relativistic rejection of any objective measure for evaluating the multivocal narratives 

(Darvill 2008a; Hodder 2000) takes it a step further in claiming that interpretation to a large 

extent (how large is debated) is the result of non-academic factors, positing that social, 

political, gender and economic factors fundamentally affect scientific practice and output. 

Multivocality entails an ethical component and a social engagement in trying to provide the 

disadvantaged a saying in history (Hodder 2008:196; Wylie and Lynott 1995). Furthermore it 

exists to counteract grand narratives, opposing the unified aim of western science (and earlier,

European colonialism) (Silberman 2008).

When claiming that pluralism and multivocality are different to epistemological 

concerns in belonging to separate levels of abstraction, one may wonder why these concepts 

needs clarifying. All sciences and other intellectual pursuits take the accumulation of 

3 Most archaeological and anthropological associations now have a set of ethical principles to abide by. To 
name a few: the World Archaeological Congress Ethical Statement (First Code of Ethics, The Vermillion 
Accord on Human Remains), The American Anthropological Association Statement on Professional 
Responsibility and Ethics, European Association of Archaeologists (1997 EAA Code of Practice, 1998 EAA
Principles of Conduct), Canadian Archaeological Association (1999 Statement Of Principles For Ethical 
Conduct Pertaining To Aboriginal Peoples) etc.
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knowledge over time as a point of departure. Without accumulation there can be no 

specialized knowledge, and thereby no substantial growth to human knowledge. But actual 

accumulation is not just the adding of one piece of knowledge to the rest of what is know. For

claims of new knowledge to be accumulative, they must share some basic epistemic structure 

with the established knowledge base – thereby making them commensurable. As the concept 

was introduced to philosophy science during the 1960s, it assumed the function of evaluating 

the pros and cons in a choice between opposing theories (cf. Oberheim and Hoyningen-

Huene 2013): If two sets of statements cover the same empirical data but supports different 

conclusions, how are we to choose between them and evaluate which one is more correct? 

For there to be any proper choice, the opposing elements must be commensurable. And if 

commensurability is to be achieved, the process by which the results were produced must be 

translatable. Such similarity is usually ensured by standardized methods and the 

institutionalization of disciplines. The concepts of pluralism and multivocality seem to go 

against such common procedures, including multiple epistemologies in archaeological 

knowledge production. As a result, employing opposing epistemologies within the same 

discipline may lead to fragmentation, which describes the underdevelopment of connections 

between the sub-fields of a discipline. This is of importance to the subsequent analysis, as 

progressed fragmentation is the precondition for any eventual incommensurability in 

archaeology.

One thing must be settled at this point: As a fundamental premise I take fragmentation

and incommensurability to present an unfortunate and undesirable condition for any 

academic discipline to be in. The reason for claiming this is the lack of any consensus on the 

matter, to the point where the opposite view has been endorsed – directly promoting 

fragmentation and the diversification of archaeological epistemology (e.g. Gero 2007) – 

multivocality and pluralism acting in support of such diversification. When in this paper, 

“epistemic qualities” are discussed, it simply refers to the epistemological properties that 

characterizes archaeology. If several (and opposing) epistemological stances are thought to be

compatible within archaeology at the same time, as by the advocates of pluralism/ 

multivocality, this poses a challenge to commensurability. If this challenge is thought to be 

substantial or just an analytic construction, again depends on ones epistemological reliance.

Claims of synthesis has also been forwarded, and has mainly come from two camps, 

1) in the postulation of evolutionary theory as a unified scientific framework (Fog 2009; Gers

2011; Mesoudi 2011; Mesoudi et al. 2006; Lyman and O’Brien 1998; O’Brien et al. 1998; 
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Riede et al. 2012) and 2) from the strand of philosophy of science evaluating archaeology 

(Bell 1994; Binford 1962, 1981:28, 2001; Clarke 1978, 1979; Dunnell 1971, 1989; Embree 

1992; Gardin 1980; Salmon 1982:140; Schiffer 1976; Schiffer 1996; Watson 1986; Watson et 

al. 1971).What separates the two directions (pluralizing or unifying archaeological 

epistemology), seems to correspond well with the much debated science/humanities-divide: 

The proponents of multivocality and pluralism adhering to humanistic ideals in archaeology, 

and the proponents of a unified archaeology presenting a scientific outlook on archaeology 

(something I will return to in the discussion).4

These statements might seem like a reactionary academic policy, representing a return

to positivism and scientism, all together neglecting the progress made by diversifying 

archaeology (cf. Bintliff 2011:8). This is not my intention. The proponents of multivocality 

and pluralism are likely as attuned to the aim of learning as much as possible about the past, 

as any other archaeologist. If so, it entails an implicit acceptance of the need for 

accumulation, commensurability and the avoidance of fragmentation.

In turning to the actual analysis, we begin by presenting the methodology.

Method

Bibliometrics is essentially a set of methods to quantitatively analyze academic literature (De 

Bellis 2009:xi, 417). This is done by applying “mathematics and statistical methods to books 

and other media of communication” (Pritchard 1969:348). The most common and well-

known application of bibliometrics is through the analysis of citations, their frequencies, 

patterns and relation to other variables (see Rubin 2010; Garfield 1983) – a method widely 

used for ranking journals, institutions and scholars on impact-indexes. Though consisting of a

number of methods, the common goal of bibliometrics is to “investigate the formal properties

of the scholarly publication system”, and thereby making science itself the subject of inquiry 

(Bellis 2009:xi; for an excellent example see Fanelli and Glänzel 2013). Bibliometrics 

originated during the 1920s but was not consolidated until the 1960s. Its development and 

dissemination has since evolved in accordance with the advances of information technology 

(Glänzel 2002; for the development and history of bibliometrics see Broadus 1987; Brookes 

1990; Gross & Gross 1927; Lotka 1926; Nalimov & Mulchenko 1971; Price 1961; Price 

1963; Ravichandra 1983). Today bibliometrics constitutes its own field of study, mainly 

4 Some attempts at synthesis has also been proposed through the application of pragmatism to archaeology 
(Bergsvik 2001; Mrozowski 2012; Silva and Baert 2013), though without receiving much attention yet.
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directed at methodological development, providing numeric and evaluative input to science, 

as well as to policy making, grant- and application management. 

Although an established tool in informatics, mathematics, quantitative science studies 

and library science, bibliometrics has seen almost no application in archaeology (for 

exceptions see Mallía and Vidal 2009; Mays 2010; Palomar et al. 2009). Most archaeologists 

come in contact with bibliometrics when choosing which journal to submit a paper to based 

on metrics such as impact factor, or through administrative tasks during their carrier, writing 

applications and managing faculty statistics. As such, there is an untapped potential in 

applying bibliometrics to archaeology.

Some points must be made to the relevance of bibliometrics in identifying the extent 

of incommensurability and disciplinary fragmentation. One might ask how a bibliometric 

analysis can contribute to archaeology in ways not provided by the more commonly used 

qualitative methods such as discourse-, content- and textual analysis. There may be several 

answers to such objections: Firstly, the sheer quantity of data that can be included in 

bibliometric analysis present other possibilities, e.g. if interested in larger phenomena. 

Secondly, a different range of subjects are available for study through the use of 

bibliometrics, e.g. the frequency, distribution and spread of concepts, methods and citations 

contra interpreting meaning and disclosing power struggles in texts. Thirdly, bibliometrics 

allow different answers to questions that may also be examined by other means. Whereas 

discourse analysis tend to reduce its subject matter to the factors external to argument and 

language, bibliometrics aims for a very different goal in trying to map the internal correlation 

between variables. For example, both might be interested in the structure and semantics of 

academic publishing, the discourse analyst focusing on relations between text and meta-

textual factors, the bibliometric analyst focusing on the numerical impact of a text on the 

general research community through the study of its citation network.

Though often posed against one another, qualitative and quantitative methods must be

seen as fundamentally complementary. As this paper will hopefully show: We are better 

positioned to know something about archaeology´s epistemic qualities by combining both 

methods. Archaeological epistemology being the main interest of this paper, it must be stated 

that the method at hand does not provide sufficient means for evaluating research results (cf. 

Glänzel 2002). Instead I claim that bibliometrics provide an empirical and analytic platform 

on which epistemological discussions otherwise in lack of empirical evidence may stand.
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Material

In limiting the scope of this paper the bibliometric analysis consist of the following selection 

of data, chosen on the basis of its representativeness, thereby enabling the identification of 

general features in archaeological publishing. The data set consists of 926 papers, covering 

the five year period of 2009-13. The most recent data is not included due to not presenting 

reliable information. The specified time slot is of interest both in presenting recent data, in 

covering the marked upswing of publishing during this period (compared to preceding years),

bibliometric studies existing only prior to this period and since some of the included journals 

came into being just in advance.

The journals selected are assumed to represent various sub-fields, in the hope of 

securing some representativity on behalf of the variety within archaeological publishing. 

After building a database over all the papers, it is then subjected to a number of bibliometric 

analyzes. The main purpose is to investigate what kind of topics are being examined in each 

individual paper. In addition some parameters has been codified per paper, allowing further 

investigation of the distribution and application of methods as well as citation networks.

This paper exclusively presents data from regular journals. That is, journals with less 

than 15 papers per issue, and 2-4 issues a year, published on paper (in contrast to online and 

open source publishing). Given these criteria, some of the biggest and top rated journals have 

been omitted. These being digital, with a much higher number of papers per issue and with up

to four times the number of issues per year. When mapping trends in archaeological 

publishing, this is an unfortunate but necessary measure taken to control the volume of data. 

Only original research-papers are included, thereby excluding editorials, reviews, 

discussions, book reviews, erratums and otherwise non-original studies. The main directive 

for selecting journals is their ability to be representative of archaeological sub-fields, in this 

case historical, anthropological, social, scientific, environmental and general archaeology. 

The statements of purpose presented by the respective journals will influence the results 

presented below, and are hence reviewed:

• Antiquity (A): “a quarterly review of World Archaeology interested in all research 

questions, in all periods and all parts of the world”.

• Archaeological and Anthropological Sciences (AAS): “covers the full spectrum of 

natural scientific methods with an emphasis on the archaeological contexts and the 

29



questions being studied. It bridges the gap between archaeologists and natural 

scientists providing a forum to encourage the continued integration of scientific 

methodologies in archaeological research”.

• Journal of Anthropological Archaeology (JAA): “devoted to the development of 

theory and, in a broad sense, methodology for the systematic and rigorous 

understanding of the organization, operation, and evolution of human societies”.

• Journal of Social Archaeology (JSA): “promotes interdisciplinary research, focused 

on social approaches in archaeology, it champions innovative social interpretations of 

the past and encourages exploration of contemporary politics and heritage issues”.

• Environmental Archaeology (EA): “consider the interaction between humans and their

environment in the archaeological and historical past”.

• International Journal of Historical Archaeology (IJHA): “focuses on the post-1492 

period and includes studies reaching into the Late Medieval period ... [and] present 

the latest theoretical, methodological, and site-specific research”.

One could just as well have included journals representing classical, heritage, computational, 

evolutionary or any other archaeological sub-field. It is only for the sake of feasibility that 

such has been omitted. Though taken to represent some general attributes of archaeological 

publishing, the data reflect (some might say suffer) from a geographic dislocation as only 

journals based in Britain and America are included. Specifically three American and three 

British journals, in the sense of being published in the given region. Even so, the most 

important criteria for selection has been the journals representativeness for a given sub-

specialty. As the selection is based on topic instead of geographical affiliation, no region 

specific journals are included. The lack of geographical diverse journals should not be 

impairing as the included journals publish research from all over the world, and are all within

the high-to-top ranking amongst specialized archaeological journals. Table (1) summarizes 

the quantity of papers and metrics of the journals included in this study.

The information value of such metrics (as presented in table 1) are somewhat 

disputed. They are anyhow listed here to provide the reader a basic overview of the included 

journals. The dispute concerns whether such metrics present a fruitful way of evaluating the 

output of scientific research. The critical voices claim that particularly the impact factor 

(originally a device for helping libraries select the most important journals for their 

collections), does not function properly as an indicator of the importance of individual 
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papers, but rather represent a mix-up of a scientist´s reputation with the ranking of a journal 

(cf. The San Francisco Declaration on Research Assessment; Batista et al. 2006; Penfield et 

al. 2014; explicating the connections to open access publishing see Norris et al. 2008; 

Solomon et al. 2013).

Table 1. Summarized metrics for the journals included in the bibliometric analyzes. The differing values 
presented under cites, average cites (AM) per paper and max cites correspond to the values provided by Web of 
Science above and Publish or Perish below, in brackets (). The h5- index and- median are procured from Google
Scholars ranking metrics, while the 5-year impact factor is provided by the journals themselves. The SJR is 
Scopus´ take on the impact factor, calculated using the same algorithm, but over a shorter time span.

*The h5-median of JSA, and the 5-year impact factor for IJHA could not be obtained. I have calculated
an estimated value for the latter, using a scatter plot and best-fit-to-curve function, which seems reasonable 
when correcting it with a ration of 2:3 between SJR and the 5-year impact factor. This value is therefore 
unofficial, and has been included in order to give the reader a relative sense of the journal´s impact factor in 
order to make comparison easier.

Source critical factors

It has been necessary to quantify qualitative variables, as there are no existing database which

contains the data needed for this study. A problem connected to this line of work is the 

unfortunate result of having to catalog each paper manually. Looking at already quantified 

parameters would enable the use of preexisting, bibliometric analyzers such as Web of 

Science, Publish or Perish and Scopus. These ready-made bibliometric programs allow for 

direct statistical queries of a given data set. Even so, there are problems related to the 

interpretation of such queries, if used uncritically. In this instance, it would be possible (but 

misleading) to catalog a paper under a given subject, based only on the occurrence of a 

corresponding word in either the paper´s title, abstract or the whole document. Instead it is 

necessary to evaluate each paper individually, so as to identify the main purpose of research.

The thematic data of the 926 papers was collected directly from the online homepage 

of each journal and then plotted into an Excel sheet. Citation data and journal metrics (the 
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Journal Papers (n) Cites h5-median SJR

82 44,46% 7 - 0,688 1

181 17,79% 19 25 1,333 2,453

164 68,19% 8 10 0,264

112 43,65% 14 25 0,649 1,06

70 49,39% 9 14 0,588 0,974

317 46,13% 21 29 0,873 1,43

AM cites, 
Pr paper

% of n 
With 0 cites

Max cites, 
Total amount of years h5-index

5 year
Impact factor

Journal of 
Social Archaeology

241
(550)

3,05
(6,11 )

23
(65)

Journal of 
Anthropological Archaeology

1044
(1680)

5,77
(8,65)

29
(43)

International Journal of 
Historical Archaeology

186
(399)

1,15
(2,33)

12
(22)

(0,44)*
-

Archaeological and 
Anthropological Sciences

492
(913)

4,47
(5,67)

52
(73)

Environmental archaeology 182
(357)

2,53
(2,36)

16
(16)

Antiquity 1421
(2554)

4,41
(8,05)

53
(76)



analyzes of which are presented in table 1) was collected using two sources: Web of Science 

(WoS) and Publish or Perish (PoP). The metrics was then calculated manually, so as to 

correct the values provided by the WoS and PoP databases. It was necessary to combine and 

correct the two manually, as they provide quite diverging results. WoS produces overly 

conservative estimates, while the opposite is true for PoP. In short, the reason for this is 

unequal access to appropriate databases and different ways of calculating the metrics. At the 

time of writing, a whole range of journals are not included in the WoS catalog. PoP on the 

other hand, collects data from Google Scholar. This provides some pros and cons for the 

analysis presented below, that needs mentioning: PoP provides a much wider array of sources

for citation analysis, by collecting data from both journals, books, internet journals and other 

digitized (or otherwise online registered) media, in all languages. The downside is the 

inclusion of “unofficial” cites, such as non-peer reviewed blog entries. The numbers 

presented in table 1, must therefore be given a critical reading, and this is why I have listed 

the metrics collected from both WoS and PoP. Notwithstanding my best effort to avoid 

unreliable data, there will undoubtedly still be a certain margin of error in the numbers 

presented here. Anyhow, the extent of such errors should not be much, as such erroneous cites

constitute a very small fraction of the data set (in the range of ≤1 %).

Timing is another important factor that needs mentioning as metrics are dynamic 

values. The metrics presented here are but a snapshot of archaeological publishing and 

discourse, representing the very period the data was collected. Also, no age-weighted metrics 

are included, as the aim of this analysis is to compare results within the given time frame 

(2009-2013).

Classification: Thematic categories

After building a database of information per paper, the thematic consideration of each paper 

was classified into a manageable number of categories, thereby reducing the vast variation of 

topics. The classification was made with some initial categories thought to be prevalent in the

data set. Over time, the growing number of categories was integrated in the further 

description of papers, before a full correction of the data set was made, employing the entire 

set of categories to the complete database. I have tried to comply with the guidelines provided

by the international classification of academic literature used in libraries, and used the 

classification provided by the EBSCO Anthropology Plus for calibration. Table 2 illustrates 

the analytic scheme applied in the analyzes.
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Table 2. The 29 thematic categories employed in the bibliometric analysis.

The thematic categories have been divided into two levels, a primary level and a secondary 

level. The primary level consists of three major groups of categorical classes, each containing

a number of second-level categories. Phenomena includes categories of the most recurring 

research on past phenomena. The class represents themes researched in “immediate” 

archaeology, that is, papers presenting new findings on the assorted topic. Meta on the other 

hand, encompasses those papers somehow reflecting on archaeology itself, either through the 

development of new methods and theories, or through critique. Environmental refers to 

categories that in some way are external to culture processes, being more or less extra-

somatic (Binford 1965:205; White 1959:8). Though also presenting “immediate” results on 

past phenomena (thereby overlapping with Phenomena), these categories are oriented 

towards the interplay between culture and nature/habitat/landscape.

Representing a more fine grained classification of the data, the secondary level 

consists of a total of 29 categories. The division between the two levels has a dual function: 

Firstly, it provides analytic clarity. Secondly it helps counteract any subjective bias that might

affect the classification itself, as there may occur significant overlap between the categories. 

It thereby secures the correct weighting of variables in the analysis presented below, as any 

incorrect classification on the secondary level should be counteracted by the classification on 

the primary level. The allocation of categorical membership has been made according to a set

of rules:

• Categorization is based on a combination of the information provided by title, abstract

and keywords. If difficult to ascribe a category, introduction and conclusion are read. 

If still unclear, a skimming of the main text is done. The reason for not basing the 

analysis entirely on the keywords provided by the authors themselves, is the need to 

compress the thematic variation to a manageable number. Heavy emphasis has still 
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Class 1: Phenomena Class 2: Environment Class 3: Meta 
Art/Symbolism Agriculture/Husbandry Conceptual
Civilization/Culture History Dating/Age/Chronology Heritage
Class/Inequality Diet/Subsistence Method
Colonialism/Indigenous Ecology/Climate Research History/Critique
Cosmology/Identity/Ritual Evolution Theory/Interpretation
Death/Burial Formation/Taphonomy/Preservation
Economy/Exchange/Production Health
Gender Human impact
Infrastructure/Monuments Hunter-gatherers
Population/Mobility Provenience
Power/Politics/Conflict Settlement/Land use
Technology/Function Zooarch/Animal



been put on the keywords providing vital information regarding the main topic of the 

papers.

• Papers are categorized by the area of knowledge the papers aim at.

• If a paper incorporates elements attributed to two distinct categories (according to the 

above scheme), the paper will be assigned to the category most dominantly present.

• Papers on contemporary issues concerning archaeology and society, such as power, 

politics and policy, will be classified as Heritage, not Power/Politics), as the latter is 

reserved for papers focusing on power and politics as a prehistoric phenomenon.

• Antiquity has its own specific section on “method”. These papers are also included 

here, and are classified as Method.

It is possible to question the categorizations made herein by emphasizing other aspects. This 

is an unavoidable weakness in quantifying what is essentially qualitative variables. Although 

there are some risk of categorical overlap and errors of codification on my part, the two-

leveled classification should counteract possible incorrect categorizing. This is because the 

chance of misplacing a paper decreases with the widened scope of classificatory classes. The 

primary level provides such a broad class, and is also most telling of the bigger picture.
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Results

Table 3 shows the full data range of thematic distribution. Only highlights relevant to the 

further analysis will be further discussed.

Table 3. Metrics for the distribution of primary and secondary category levels.

Thematic distribution

The journals publish papers very much in accordance with their stated purpose. An example 

of this is EA´s almost exclusive appearance under the (first-level) class Environment, by 

nearly 80 %. JSA provides the direct opposite, 0 % of its papers falling under the 
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% n % n % n % n % n % n

40,24%% 33 51,93% 93 57,24% 94 25,00% 28 7,14 5 48,89% 155
Art/Symbolism 2,43% 2 1,10% 2 0,60% 1 3,57% 4 1,42% 1 8,20% 26
Civilization/Culture history - - - - - - - - 4,73% 15
Class/Inequality - - 0,55% 1 15,24% 25 - - - - - -
Colonialism/Indigenous 6,09% 5 1,10% 2 12,19% 20 - - - - 0,94% 3
Cosmology/Identity/Ritual 20,73% 17 3,31% 6 8,53% 14 0,89% 1 1,42% 1 4,10% 13
Death/Burial 2,43% 2 3,86% 7 6,09% 10 2,67% 3 - - 6,30% 20
Economy/Exchange/Production - - 4,41% 8 5,48% 9 - - - - 5,04% 16
Gender 1,21% 1 0,55% 1 0,60% 1 - - - - - -
Infrastructure/Monuments - - 1,10% 2 - - - - - - 3,78% 12
Population/Mobility - - 8,28% 15 1,21% 2 3,57% 4 1,42% 1 4,41% 14
Power/Politics/Conflict 4,87% 4 12,70% 23 3,65% 6 - - - - 3,15% 10
Technology/Function 2,43% 2 14,36% 26 3,65% 6 14,28% 16 2,85% 2 8,20% 26

0,00% 0 40,33% 73 10,97% 18 49,10% 55 78.57% 55 24,92% 79

Agriculture/Husbandry - - 4,97% 9 - - 8,92% 10 21,42% 15 5,67% 18
Dating/Age/Chronology - - - - - - 4,46% 5 2,85% 2 9,46% 30
Diet/Subsistence - - 6,62% 12 1,21% 2 10,17% 12 11,42% 8 1,26% 4
Ecology/Climate (environ recon) - - 3,86% 7 - - 2,67% 3 10,00% 7 - -
Evolution - - 2,76% 5 - - 0,89% 1 - - 1,57% 5
Formation/Taphonomy/Preserve - - 1,10% 2 0,60% 1 5,35% 6 2,85% 2 - -
Health - - 1,10% 2 0,60% 1 - - - - - -
Human impact - - - - - - 0,89% 1 5,71% 4 - -
Hunter-gatherers - - 6,07% 11 - - - - - - 1,26% 4
Provenience - - - - - - 9,82% 11 - - - -
Settlement/Land use - - 12,70% 23 8,53% 14 2,67% 3 12,85% 9 5,04% 16
Zooarch/Animal - - 1,10% 2 - - 2,67% 3 11,42% 8 0,63% 2

59,76% 49 8,28% 15 31,70% 52 25,89% 29 14,28% 10 26,18% 83
Conceptual 6,09% 5 1,10% 2 7,31% 12 - - - - 0,31% 1
Heritage 15,85% 13 - - 10,36% 17 - - - - 0,31% 1
Method 6,09% 5 6,07% 11 5,48% 9 23,21% 26 11,42% 8 20,18% 64
Research history/Critique 8,53% 7 - - 3,65% 6 - - 1,42% 1 1,26% 4
Theory/Interpretation 23,17% 19 1,10% 2 5,48% 8 2,67% 3 1,42% 1 4,10% 13

Total: 100,00% 82 100,00% 181 100,00% 164 100,00% 112 100,00% 70 100,00% 317

Journal of 
Social 

Archaeology

Journal of 
Anthropological 

Archaeology

International 
Journal of 
Historical 

Archaeology

Archaeological and 
Anthropological 

Sciences

Environmental 
Archaeology Antiquity

Class 1: Phenomena 
Total

Class 2: Environment 
Total

Class 3: Meta 
Total



environmental class. Instead, it has the highest values for the Meta-class (60 %), and JSA´s 

most numerous themes are Theory/Interpretation = 23,1 7%, Cosmology/Identity/Ritual = 

20,73 % and Heritage = 15,86 %

Method constitutes AAS´s most prominent theme, which amounts to 23,21 % of its 

papers. Antiquity also presents a high amount of papers belonging to Method, = 20,18 % of its

total. Even so, there are significant differences in the qualitative aspects of the papers 

concerning method in these two journals. Whereas AAS presents papers on the technical 

development and improvement on scientific methods, A mainly presents the immediate 

application of scientific methods in archaeology.

Antiquity stands out with a general culture-historical profile. Interestingly, the papers 

ascribed to the category Civilization/Culture history exclusively belongs to Antiquity and, 

even more specific, they mainly represent studies conducted in China. Does this point at a 

diverging practice amongst archaeologists publishing in Antiquity? It might be one of the 

very few actual markers of incommensurability, as the rest of the community seems to 

produce research not so clearly directed at culture-historical archaeology. What causes this is 

not clear. It might point at some national differences and the continued relevance of 

methodological nationalism, or more interestingly, an effect of the need for basic research in 

an otherwise under-explored area –what earlier was also the case for the Indus valley. This 

pattern is also supported by Antiquity being alone in presenting papers on 

Infrastructure/Monuments, in the sense of describing roads, ditches, earthworks, standing 

monuments etc in themselves.

Methods used

Table 4. Bibliometric data for the methods used in the 926 papers.

How the research presented in the papers have been conducted might be as informative as the

thematic distribution. A marker for this parameter is signified by [Method used], classified 

per paper. This might indicate the most significant difference between the journals, as there 

seems to be clear cut and distinctive boundaries between them. As shown by (table 4) and 
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Social Historical Antiquity Anthropological Environmental Sciences
Physical archaeometry - - 11,35% 3,31% 5,71% 50,89%
Bioarchaeology - 3,00% 9,46% 27,61% 75,71% 25,00%
Computer modeling - 1,83% 2,52% 11,60% - 0,89%
Excavation/Survey 2,43% 8,00% 14,82% 10,49% - 1,78%
Material study 11,00% 16,46% 10,00% 18,23% 1,43% -
Discussion/Theoretical 79,26% 65,00% 38,00% 22,65% 5,73% 11,60%
Experimental - - 2,83% 0,55% 8,57% 1,78%
Other - 5,00% 10,41% 5,52% 2,85% 9,00%



(figure 1), the number of theoretical and discussion papers almost forms a perfect fall off-

curve, corresponding to a descending number of archaeometric methods –an inversely 

proportional relation.

Figure 1. Graphical representation of table 4, in a “stacked percentage” diagram. 

It is interesting to note that this pattern quite resembles the hierarchy of sciences (Fanelli & 

Glänzel 2013). This is evident from the “concentric” pyramid-like shapes in figure 1, the first 

corresponding to the methods used by JSA, restricted to the methods of the lower half of table

4. Next, IJHA has a somewhat bigger scope, while A and JAA utilize the whole range of 

methods (included in this typology). The latter two are the most comprehensive and highest 

ranked journals in this analysis, which is also reflected in the broader scope of interests and 

methods used.

Citation analysis: Cross-references

It is possible to map the connections between variables at both the level of papers and the 

level of journals. This can be done by identifying the patterns of citing amongst papers and 

between journals, thus allowing the citation-network to be studied. As shown in table 1, and 

graphically reproduced in figure 2 and 3 below, there are large differences in both the number

of papers, number of cites per paper and the percentage of papers with zero cites amongst the 

six journals included.
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Figure 2 and 3. Left: Relation between number of papers and number of cites. Total numbers. Right: Percent 
(%) of selection (n = 926) which has been cited zero times during the present period. The values for this 
particular diagram was collected from SJR, covering only 2009-2012, as no reliable data was otherwise 
available.

Reviewing the percentage of cites coming from the other journals within the given time 

frame, may indicate to what extent citation occurs across sub-disciplinary units. As illustrated

by table 5, there are no large differences in the sum of cross-references, that is, cites coming 

from the other journals included here. The one exception is IJHA, which has less than half of 

its cites coming from the five other journals. This is probably due to its multidisciplinary 

profile, producing a citation-network overlapping with historical journals. Once again JAA 

and A stand out, in this case with high degrees of self-citing. There are several potential 

explanations for this, but it might be attributed to the all-round function of these journals (as 

witnessed by their broad scoped statement of purpose – cf. Section 3.1), providing a lively 

community for debate and (more importantly here as only original research-papers are 

included), the foundation for cumulative progress.

Table 5. The extent of cross-referencing between the included journals. Highest external cites (blue), and self-
cites (red). These numbers should be reliable, as the WoS databases include all the journals analyzed in this 
paper. As such, the number of cites amongst the respective six journals should therefore amount to the actual 
coverage made up of cross-citation (given in %).
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Social Times cited % of n (82) Environmental Times cited % of n (70) Antiqiuty Times cited % of n (317)
Antiqiuty 2 2,43% Antiqiuty 1 1,42% Antiqiuty (self) 92 29,00%
Environ. 0 0,00% Environ.(self) 11 15,71% Environ. 6 1,89%
Historical 7 8,53% Historical 1 1,42% Historical 4 1,26%
Anthro arc 3 3,65% Anthro arc 4 5,71% Anthro arc 25 7,88%
Social (self) 15 18,29% Social 0 0,00% Social 5 1,57%
Sciences 0 0,00% Sciences 3 4,28% Sciences 13 4,10%

Sum total 33,00% Sum total 28,50% Sum total 45,70%
Sum of others 14,61% Sum of others 12,83% Sum of others 16,70%

Historical Times cited % of n (164) Anthro. Arc. Times cited % of n (181) A. A. Sciences Times cited % of n (112)
Antiqiuty 2 1,21% Antiqiuty 16 8,83% Antiqiuty 10 8,92%
Environ. 0 0,00% Environ. 1 0,55% Environ. 2 1,78%
Historical (self) 16 9,75% Historical 1 0,55% Historical 1 0,89%
Anthro arc 0 0,00% Anthro arc (self) 50 27,62% Anthro arc 6 5,35%
Social 7 4,26% Social 4 2,20% Social 0 0,00%
Sciences 1 0,60% Sciences 6 3,30% Sciences (self) 17 15,17%

Sum total 16,00% Sum total 43,00% Sum total 32,00%
Sum of others 6,07% Sum of others 15,43% Sum of others 16,94%
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When the results in table 5 are transformed into graphical expressions of the citation-

network, some points of interest appear (see figure 4). Depending on the given confidence 

interval, more or less of the network becomes visible. Even though the interval of >4 % is not

too significant, the bar could be raised to 8 % and a simplified (less connected) version of the 

center cluster would still remain, thereby being the most stable and significant network.

Figure 4. Citation-networks according to the confidence interval of >4 % (left), >3 % (middle) and >2 % 
(right). The direction of arrows denotes the directionality of citing. Double headed arrows indicate cross-
referencing, according to the given confidence interval. Red arrows mark new nodes in the network compared to
the former interval.

As illustrated by the figure, the journals form connections of different kinds depending on 

what confidence interval (percentage of cites explained by a journal X) is applied. What is 

most profound is the center cluster, as it prevails different levels of testing – which underpins 

the representativeness of the observable patterns (at least for JAA-A-AAS). I find it reasonable

to assume the center cluster to represent some vital part of the actual center cluster that would

arise if all relevant journals were included. In such a case, the secondary cluster which forms 

the upper left corner of this diagram, would be supplemented by the completion of the other 

corners. Some common denominators for the center cluster (together with those already 

listed) are Journals of Archaeological Science, Archaeometry, World Archaeology, Current 

Anthropology – in short, the journals with the highest ranking. This means that proximity to 

the center (in terms of cross-referencing), seems to correspond to the ranking of journals. 

Thus, the higher the rank of a journal, the more connected (through citations). This is a 

confirmed correlation (described by Bradford´s law and Zipf´s law), though subjected to a 

recent weakening whereby highly cited research no longer is reserved for a handful of top 

journals (Lozano et al. 2012; Larivière et al. 2014; cf. Weale et al. 2004).
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Discussion of results

What might be expected of the results if they were to indicate an optimal and efficient 

division of labor within archaeology? First of all, a very low number of papers would be left 

without making some contribution to the professional discourse, by way of not receiving any 

cites. Secondly, there would be a high degree of cross-referencing between journals. As the 

division of labor functions smoothly, one sub-field would build on the work being done in 

other sub-fields, evident by an extensive citing between sub-disciplinary journals. As a result,

all parts of the citation-network would be interconnected, and the degree of integration would

increase with thematic proximity. Thirdly, the thematic distribution should take the form of 

overlapping normal distributions or stepped pyramids, so that when placing the results next to

each other, there should be a falling curve from that of highest relevance, descending to the 

next journal where the topic is quite relevant, until the journal where the topic is not relevant. 

This line of relevance would be reversed by other journals. Fourthly, there would be a 

substantial overlap between journals in what methods are being used. Looking beyond the 

various content listed in the journals´ statement of purpose, they all have in common some 

ambition of explaining/interpreting the past. The main differences should not be in the 

utilization of methods, but in how they are put to use (corresponding to the journal-specific 

focus on periodic or geographical area). Notwithstanding, the results point to some deviation 

from this idealized condition.

Zero-cites

The number of papers that have received zero cites in this time period, ranges between 17,79-

68,19 %, with an average of 44,94 %. This seems to be normal for the highest ranked 

archaeological journals (checking with Scopus). This supports the centrality of these journals 

in the citaion-network described above, as the highest ranked journals also tend to receive the

most cites. Still, almost half of the papers presented are not cited at all. A large review 

showed that levels of zero-cites correspond to different branches of science, placing these 

results closer to the social (32 %) and natural sciences (27 %), than the humanities (82 %), 

for this parameter (Larivière et al. 2009). A spectrum appears when dissecting the results: 

Whereas JAA has very few zero-cites (17,19 % - close to the ultimate low of 12 % set by 

medical journals, thus falling way below the average for natural science journals), IJHA 

stands out with a particularly high amount (68,19 %), closer to the humanistic average.

The rate of zero-cites must be kept in mind when reviewing a journal´s impact factor, 
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as it is based on the average number of cites per paper, not the median. Therefore, a journal 

with a high percentage of zero-cites and some highly cited papers, can give the impression of 

sufficient citing all over. In this very case, about half of the papers have not been cited, which

affects their impact factor/SJR as presented in table 1. When coupled with the values for 

zero-cites, there is a strong inverse correlation with the impact factor, making high ranking 

correspond with low amount of zero-cites. This is confirmed by the highest ranked journal 

JAA, having the lowest percentage of zero-cites. Conversely the lowest ranked journal IJHA, 

has the highest percentage of zero-cites.

Cross-references

Figure 4 provides a modest illustration of what we may call the direction of relevance. It 

describes the general direction most of the cites are oriented towards – that is, in what 

journals papers (from the original set) are considered relevant. When checking for external 

citing (cites coming from journals not included here) JSA predominately gets cited by 

anthropological journals, but also some heritage and literary reviews. IJHA, naturally gets 

cited by other historical and contemporary archaeology journals to a high degree, but also 

social matters such as by slave, theater and art reviews. Both diverge from the other four, in 

being more specifically oriented towards humanistic journals. A massive study on citing 

amongst specifically humanistic journals has identified archaeology as highly connected to 

classics and religion-studies, and secondarily to history (Leydesdorff et al. 2011:2420–1).

The situation is a bit different when it comes to EA, JAA and AAS, as they all have in 

common being directed towards scientific journals such as Archaeometry and Journal of 

Archaeological Science. A large bulk of all their cites comes from these two, together with 

journals of physical, chemical and biological science. Internally, both JAA and AAS cite EA. 

The relation does not work the other way around, EA turning out as a link towards the 

environmental sciences. Being a specialist journal, these factors put together may explain EA

´s low rate of cites (both absolute and amongst the included journals) and modest metrics (cf. 

Table 1) and ranking (SJR). In sum, there are weak connections between the two clusters (as 

shown in figure 4), and some one-way connections amongst the archaeometric journals.

Another factor that seems to influence the distribution of cites is geography, as the 

main bulk of cites given to a specific journal comes from the corresponding country as the 

cited journal. As such, the majority of American journals´ citation-network stems from other 

American journals. The same pattern goes for British journals.
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It might seem unfair comparing such recent cites as of the previous five years, due to 

the distribution of cites being time dependent. One might therefore claim that journals exhibit

unequal “output profiles”, e.g. accumulating cites at different rates. Some journals receive a 

steady number of cites between year x and y, while others might have a decreasing or 

increasing output profile over time. If so, a journal with an increasing output profile will be 

underrepresented in this analysis due to the lack of time to accumulate cites. Even so, 

different output profiles pose no challenge to this paper. Rather opposite, differences in the 

time it takes to manifest the direction of relevance to other journals, only go to demonstrate 

the different characteristics of the journals.

Thematic distribution

The thematic distribution exhibits large differences (cf. Table 2). JAA and A seems most all-

round with a general coverage of most categories, with main emphasis on past phenomena. 

EA and AAS clearly discriminate against the [Environment]-class, while JSA and IJHA are the

only journals with significant emphasis on [Meta]-class (when not counting technical, 

methodological development).

Some topics come out as exclusive to particular journals. Even though this may 

follow naturally from the journals representing specialized sub-fields within archaeology 

(such as EA´s correspondence with environmental topics), it is still noteworthy that some 

topics that by no means are necessarily bound up with the program statements of a specific 

journal, only occur in some journals, and not others. For instance, a singular treatment of 

topics arises from IJHA´s take on Class/Inequality = 15,24 % and Colonialism/Indigenous = 

12,19 %. Though occurring in JSA, there seems to be no apparent reason for the very small 

portion of total coverage of such topics, as they are very much in accordance with the stated 

purpose of JSA. The same sort of monopolizing topics has already been mentioned regarding 

the exclusive occurrence of Infrastructure/Monuments and Civilization/Culture history in A. 

Furthermore, AAS is the sole journal with papers on provenience, e.g identifying the point of 

origin of raw materials. There is nothing in the stated purpose hindering the publication of 

provenience studies in any of the journals. I find this absence particularly odd for A and JAA. 

Such singularities may only point to the limited scope of this analysis, restricted to a five year

period. Still, the total absence of a topic over five years (e.g. a substantial issues and papers) 

might be telling for the general practice of that journal. When compared to the expected 

results postulated by the thought-experiment above, it is not surprising for some topics not to 
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occur in specific journals. Fragmentation and inefficiency might instead be indicated by the 

singular thematic treatment and an abrupt transition between journals – in contrast to a 

gradual shift as predicted by fall off-curves.

Some remark must be made to the fact that the journals classify their contributions in 

slightly different ways – a remark of great importance to this investigation. E.g. A provides a 

separate section for “discussion papers”, thereby reserving the term “original paper” only for 

those presenting new empirical data. JSA and IJHA, make no such distinction. EA, JAA and 

AAS, makes no such distinction, while not including discussion papers in the first place.

As has become evident by the previous three points, one can delineate a distinct 

distribution of traits amongst the six journals. The same goes for the application of methods. 

Contrary to the ideal condition which predicted a substantial overlap, there are distinct 

connections between type of journal and the utilization of methods.

Direction of relevance

In sum, when a constellation of the above four parameters form separate and unconnected 

clusters, it might result in “islands” in the sea of knowledge. These are characterized by 

several factors, such as very low cross-referencing, treatment of unique topics and a narrow 

scope of utilized methods. There seems to occur some form of island formation, particularly 

amongst JSA (and to some degree) IJHA. Without any evaluative statement intended, it is safe

to say that JSA and IJHA form one end of a hypothetical continuum ranging from basic 

science to externally oriented, socially engaged research. This is evident from their main 

reliance upon discussion as a favored method, that these two are the only ones dealing with 

heritage, making policy papers, raising normative research-questions, and the only ones 

receiving less than 1 % of their cites from AAS and EA.

The direction of relevance may amount to general areas of similar research interests, 

what might be named spheres of influence. Taken together, the findings presented above hint 

at some differences in conduct, and it is my claim that they result from differing orientations 

towards explanatory ideals facilitated by the science/humanities-divide. As such, the spheres 

of influence might be the best indicator of diversification, potential fragmentation and 

incommensurability in archaeology. In the following discussion, I propose that the reason for 

the variation between journals (and the other types of deviation from the thought-experiment)

stems from differing views on archaeology as a science.
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Theoretical discussion: Epistemological implications

So far, the analysis has been mainly empirical. Thus the question of what might cause the 

observed patterns still remain. In the following, I suggest that the data point at a continued 

relevance of the science/ humanities-divide in the conduct of archaeology (figure 5). As the 

most fundamental premise, I take diverging orientations towards scientific and humanistic 

ideals to represent different and opposing epistemologies, that is – different ways of knowing,

which proscribe different ways of producing knowledge. As commensurability presupposes a 

common standard for comparability between two sets of elements, opposing epistemologies 

within the same discipline may present a challenge to the accumulation of knowledge. There 

have been prolonged debates over the impact of a humanistic/scientific dualism upon 

archaeology´s ability to efficiently accumulate knowledge of diverse epistemic underpinnings

– some claiming that the cementation of a dualism between humanistic and scientific 

orientations has already produced epistemologically incompatible approaches (Kristiansen 

2004:77; Preucel 2001:15647; cf. Boivin 2005:177; Burdukiewicz 2006; Dark 1992; 

Kristiansen 2014). Others maintain that there are no factual basis for invoking such a chasm 

(Killick 2005:186, 188; cf. Trigger 1998:1). In order to better comprehend the connection 

between the science/humanities-divide and incommensurability, we need first to assess the 

practical and epistemic division of labor between distinct disciplines and sub-fields of 

archaeology (cf. Weisberg and Muldoon 2009).

Figure 5. Illustrating the line of argument. The empirical level was provided above. Now approaching 
incommensurability from the analytic level. Arrows mark affirmed connections between levels, while dashes 
mark uncertain connections to be explored below. The model implies that the practical outcome of 
incommensurability is approachable from both angles.

Specialization and fragmentation

At any time there are two forces that act upon a discipline: The force of specialization and the

force of fragmentation – both being an integral part of academic practice (Lawson 1991). The

first may been named a positive effect of expertise, and the second an unfortunate effect.
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In normal language, specialization refers to the process of developing knowledge 

from a general state to a more focused and thereby specialized state. The medical usage might

be more informative in this case though, defined by Merriam-Webster (2015) as a “structural 

adaptation of a [...] part to a particular function”. By this definition, specialization fulfills the 

ever growing demand for better and more precise knowledge. Specialization therefore allows 

for an extended division of labor between distinct groups, each of which are responding to 

ever more specific functions/tasks. The bibliometric results documented the same process in 

archaeology, witnessed by the unequal thematic and methodological priorities of the six sub-

field journals. The benefit of specialization is a more efficient division of labor, as each group

is able to fully concentrate of particular problems as they build on each other. As a result, 

specialization leads to co-dependency as no single group can perform the full range of 

necessary tasks.

Fragmentation on the other hand, refers to the process by which a part is broken off 

or detached. The unfortunate effects of fragmentation becomes clear when occurring on an 

organized level, as it entails “the absence or underdevelopment of connections” between a 

whole´s constituent parts (Bigo and Negru 2008; Jones 2013; Rowland 2002). Whenever 

fragmentation inhibits communication and produces suboptimal conditions for specialization,

the co-dependence of specialists becomes unreliable, making each group perform overlapping

functions and hindering fruitful accumulation of knowledge.

The intermediary process linking specialization and fragmentation is 

departmentalization – a process by which activities are grouped into departments which 

provide coordination between the division of labor amongst specialists (cf. Mintzberg 

2007:101). The relation between all three processes, and their potential outcome, is depicted 

in the sequence below (figure 6).

Figure 6. The sequence from simple division of labor to potential incommensurability. Solid lines mark 
established connections. Potential results of the sequence are marked by dotted lines.
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When this sequence is implemented, through the division of labor – which allows for 

specialization, and the coordination of specialists by departmentalization – a potential chain 

of events may be initiated: As departmentalization sets in, the continued communication 

between departments can be more difficult to uphold. Departmentalization in itself presents 

no obstacle to efficient accumulation of specialist knowledge. It is only when groups of 

specialists leave their discipline of origin to form their own unlinked sub-fields, what is 

known as “subspecialty drift” (Hand and Judkins 1999), that the consequence might be 

fragmentation. Prolonged fragmentation may result in separate “cultures” proscribing 

different ways of doing archaeology, developing distinct languages, and more significantly, 

opposing epistemologies. The outcome of the fragmented sub-fields may then become 

incommensurable, in which communication and accumulation of knowledge get obscured.

This sequences brings us back to the main point of this paper – bridging the results of 

a bibliometric analysis and the identification of some of archaeology´s epistemic qualities. 

My point being that if subspecialty drift occurs, then fragmentation is likely to follow, and 

incommensurability might ensue, due to the lack of an organizing and general framework 

able to integrate the variability in conduct resulting from subspecialty drift. The bibliometric 

analysis showed that a division of labor was already set in place by the different statements of

purpose, encouraging specialization. Departmentalization is observable through the many 

institutional affiliations of archaeology around the world, and the citation network-analysis is 

indicative of subspeciality drift (see table 5 and figure 4).

Fragmentation can occur in all parts of organized life, but our interest here is in 

academic practice. The critical reader may very well argue that the forces of specialization 

and fragmentation are equally balanced in both sciences and humanities. The critic might 

argue that the degree of fragmentation corresponds to the degree of specialization, and that 

this is as much the case in the natural sciences as in any other intellectual pursuit. But is this 

really the case? There are no inhibiting fragmentation in the natural sciences, in the sense 

postulated by the critic. Even though there might have been similar conditions in biology, 

chemistry and physics at an earlier stage of development, there is now an agreed-upon 

conceptual framework in all the natural sciences (Hacking 2012:ix-x): In physics there is the 

standard model, in biology the new synthesis of evolution and genetics, and in chemistry the 

implementation of the atomic theory, and later, quantum mechanics.

The point of this excursion into other areas of science is to remind the reader of the 

value and necessity of a common framework for explanation. One of its many important 
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functions is to counteract the fragmentation that is more characteristic of the humanistic 

disciplines. Taking the bibliometric results into account, archaeological sub-fields seems to be

balancing the science/humanities-continuum. This is most clearly witnessed by the level of 

zero-cites specific to the different branches of academia. Undeterred by the multiple views on

archaeology as more or less a hard science, the sheer possibility of opposing epistemologies 

being operational within different sections of archaeology needs further investigation, as the 

prime result of epistemic divergence is incommensurability.

Incommensurability

Although a concept of multiple origins (Duhem 1991; Feyerabend 1951, 1978:108; Oberheim

and Hoyningen-Huene 2013), Thomas Kuhn put “incommensurability” at center stage with 

the publication of The Structure of Scientific Revolutions [1962]. Rather then invoking the 

concept of “paradigms”, my usage of “commensurability” is detached from his overall 

conceptual apparatus, as I do not intend to bring back the debate over the usefulness of the 

rest of Kuhn´s terminology. I am therefore proposing a usage of Kuhn that differs from most 

archaeological applications, which has often been restricted to the dialectics of paradigm 

change, particularly when debating the transition between processualism and post-

processualism (Bintliff 2011:7; Bintliff and Pearce 2011:4).

I find the methodological form of incommensurability5 most useful when discussing 

archaeology, according to which «there is no common measure between successive scientific 

theories, in the sense that theory comparison is sometimes a matter of weighing historically 

developing values, not following fixed, definitive rules» (Hoyningen-Huene and Sankey 

2001:vii-xv). “The proponents of competing paradigms are always at least slightly at cross-

purposes. Neither side will grant all the non-empirical assumptions that the other side needs 

in order to make its case. […] the proponents of competing paradigms will often disagree 

about the list of problems that any candidate for paradigm must resolve. Their standards or 

their definitions of science are not the same” (Kuhn 2012:147). The crucial point of these 

statements is that there is more to commensurability than a mere translation and comparison 

of differing sets of statements, as the questions being asked and the ambition of problem 

solving itself is under scrutiny. This is what I take to be an important part of any 

epistemology informing research.

5 Within and amongst Kuhns own writing one can distinguish three phases in his definition of the concept 
“incommensurability” (Rosa 2000; Sankey 1993, 1998; cf. Oberheim and Hoyningen-Huene 2013). I´m 
naming this to illustrate the variety the concept exhibits, and therefore, something being commensurable, 
does not in it self specify in what form. 
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Turning to archaeology, this problem translates well to the local science/humanities-

divide, due to the different epistemologies of humanistic and scientific disciplines. The take 

on archaeology as a scientific/humanistic endeavor determines what research questions are of

interest and what constitutes adequate explanations. Indicating such discrepancy, the 

bibliometric analysis (see table 3) indicated some clearly defined thematic areas dealt with in 

specific sub-fields by means of separate sets of methods. This is taken to mirror different 

underlying epistemic positions of the sub-disciplinary journals. Rather than the observable 

practices of archaeological sub-fields resulting from epistemic positions excluding a range of 

topics, I claim that the explanatory ideal which corresponds to the take on archaeology as a 

scientific or humanistic discipline, affects both the willingness and ability of archaeological 

research to provide satisfactory answers to a given problem statement. Interestingly, 

bibliometric studies of the hierarchy of sciences have provided evidence for the unequal 

chance of disciplines reporting positive results: Softer sciences report positive results up to 

five times more often than harder sciences, porpurtedly due to different standards of 

validation and a less rigorous requirements put on hypothesis testing (Fanelli 2010).

Does this and the bibliometric results indicate incommensurability? Not necessarily I 

hold. What would pinpoint incommensurability is the potential of different investigations 

reaching opposing conclusions regarding a fixed data set due to distinct conceptual 

frameworks. The main point of interest in such conflict cases is not the diverging research 

results in themselves. Rather, it is the initial reason for the potential divergence. Kuhn names 

some candidates, one of worldview, linguistic and taxonomic incommensurability (Rosa 

2000:61). Taxonomic incommensurability provides an epistemological reason for such a 

possibility, claiming that incongruent conceptual schemes building on different 

epistemologies, result in an incomplete translation and comparison: The struggle to define 

archaeology as either a becoming science or a humanistic endeavor has taken up much of the 

discipline´s intellectual history. The fundamental reason for this ongoing debate lies not in 

differences of terminology (which might also contribute), but in the opposing epistemologies 

that are employed as points of reference. As archaeologists of different molds, research 

interests and affiliations practice archaeology, they base their reasoning on what they deem 

archaeology to be and what explanatory ideal they see fit – be it the hermeneutic 

interpretation of unique events or subsuming particulars under generals. This was observed in

the empirical analysis above, described as spheres of influence and the direction of relevance.

It follows, that the degree to which two opposing conceptions of archaeology´s 
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foundation as a scientific/humanistic endeavor are thought to be incommensurable, ultimately

depends on what role is ascribed to the equivalence of archaeological knowledge production. 

Equivalence implies the necessity of two identical sets of data having the same content. 

Translated into the case of rival practices in archaeology, this means that identical data sets 

must result in equal conclusions, if not extra-empirical factors of the specific orientation 

interferes. If the specific conduct of different projects actively affect the resulting 

conclusions, the results become relativized and incommensurable. Archaeological data is not 

able to provide such equivalence in most cases. The very reason for this, is that 

archaeological data are empirically underdetermined – in other words, that “the evidence 

available to us at a given time may be insufficient to determine what beliefs we should hold 

in response to it” (Stanford 2013; cf. Laudan and Leplin 1991; Acuña and Dieks 2014). I 

suggest that empirical underdetermination is what makes it possible for opposing 

epistemologies to arise in archaeology in the first place. In such an instance one might 

assume that a shared superstructure would help in making the total body of disciplinary 

practice coherent. Coherence would be achieved by the superstructure guiding archaeology in

the difficulties of studying an inherently undetermined data source. Providing some common 

protocols and shared practices would probably be the most fruitful remedy for 

incommensurability. Such a superstructure is what Kuhn termed “paradigm”.

I will now examine one of several potential reasons for the lack of a consensual 

superstructure, in claiming that archaeological knowledge production is particularly 

constrained by the “vagueness” of the empirical record due to its underdetermination.

Vagueness

The recent literature on incommensurability has shifted towards concepts such as 

“vagueness” and “indeterminacy” (Qizilbash 2014:141; cf. Broome 1997; Qizilbash 2000). 

While closely related to uncertainty (a state of insufficient information), vagueness 

fundamentally concerns epistemic borderline cases, and poses a challenge to the precision of 

our knowledge in two ways (Sorensen 2013; cf. Gebhardt and Kruse 1993):

1. Relative vagueness: When a question is clear but our means for answering it are 

incomplete.

2. Absolute vagueness: When there are incompleteness in a question itself, and if no 

possible method of inquiry can settle the matter. 

The value of “vagueness” becomes clear when returning to figure 1, the stacked percentage 
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diagram. It showed the almost perfect alignment of methods used within specific journals. If 

these methods are arranged on a scale from low to high precision, the scale would correspond

to the abstract nature of phenomena studied by a given method. Concrete phenomena 

(particularly material ones) generally exhibit low vagueness, while immaterial events 

generally exhibit high vagueness. The uncertainties of archaeological data often takes the 

form of non-representativeness and bad preservation, but of greatest importance is the limited

information value inherent in archaeological objects – often resulting in empirical 

underdetermination of archaeological interpretations of the past. Accordingly, only some 

questions about the past are answerable with reference to the archaeological record, while 

others are like squeezing blood from a stone: It does not matter how hard you squeeze if you 

are trying to obtain a result from an unyielding source.

To my understanding, archaeology´s diversity result from the multiplicity of objects 

that can be subjected to archaeological examination. As tautological as this might seem, I 

propose a model in which differing sub-fields specialize in separate spectra of phenomena, 

ranging from the concrete to the abstract (cf. Hawkes 1954). As research moves along the line

of abstraction (of actual phenomena), it will also move towards vagueness (of description), as

shown in table 6. Archaeology seems to incorporate both relative and absolute vagueness, but

their composition depends on the objects and phenomena being studied, as well as the 

methods used. As specific journals deal with different topics, they will also relate to different 

degrees of either relative or absolute vagueness. I find this substantiated by the results of 

thematic distribution, presented in table 3.

Table 6. Illustration of the connection between the two continuums and the resulting vagueness.

Phenomena ↓ / Description→ Precise Vague

Concrete X (relative vagueness) -

Abstract - Y (absolute vagueness)

Returning to the initial concern – how diverse conduct pose a challenge to the 

commensurability of research results – this may be analyzed through the concepts introduced 

above. Archaeological subjects will exhibit different degrees of vagueness. Specific sub-

fields focusing on different topics and applying opposing epistemologies, might make it 

harder to agree upon a common standard for explanation of the archaeological record. An end

result could potentially be reduced commensurability of archaeological output, as well as 

posing some hindrance to the verifiability of knowledge claims.
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Ensuring commensurability across the science/humanities-divide

What can be done about such inherent vagueness and potential incommensurability? 

Vagueness and incommensurability widens the gap separating archaeology´s explanatory 

ambitions (what archaeology wants to know) from the actual information value contained by 

archaeological data (the ability to know what it desires to know). They produce an 

asymmetrical relation between goals and actual goal-attainment. Some has presented the 

problem as a need to choose between scientific and humanistic ideals (Hastrup 1999:107; 

Jones 2001:1–2).

There are at least two axis that contribute to the humanities/sciences-continuum 

(Hastrup 1999:107). These axis constitute the core of archaeology´s foundational problems of

self-perception, falling in between all the university departments, neither being a full-bodied 

hard science nor unsystematic intellectualism. The first axis is a matter of epistemology and 

concerns whether a) knowledge or b) wisdom most aptly represent the aim of academic 

scholarship. The second axis concerns whether the past should be described in terms of c) 

pragmatics or the inherent d) meaning of the lived past (on its own terms). I would further 

add a distinction of ontology, in what descriptions aim at grasping: 1) those describing states 

in, and properties of, the world, and 2) those describing the human experience(s). 

It has been claimed that pragmatic descriptions of the past are characterized by a 

certain blindness towards the significance of the internal relations of social phenomenon 

(Hastrup 1999:109). This is a reasonable concern when coming from a humanistic viewpoint 

(or other research areas available to hermeneutic interpretation). Even so, it may be less 

appropriate when directed at archaeology. This is because the archaeological record cannot 

provide answers to a significant proportion of the questions raised regarding past meaning 

and significance – as was readily illustrated by archaeology´s insufficient ways of knowing 

much about the upper steps of Christopher Hawkes (1954) ladder of inference – e.g. vague 

and immaterial events. Even by giving this kind of critique its most beneficial interpretation, 

its is still the case that the archaeological record does not allow a free choice between equally

valid and alternative explanatory models. I propose that archaeology relates to a pragmatic 

perspective on explanation of past phenomena, being both blessed and cursed at the same 

time by the limited data actually available. The blessing consists in a restricted supply of data,

prohibiting archaeology from overwhelmed by its own data (as is arguably the case for the 

social sciences due their set of contemporary sources). This restriction provides a structure to 

the major subject that is the past, though admittedly a somewhat arbitrary one. The curse is, 
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as already mentioned, the simplistic representation archaeology may provide of an actual 

past, an unfortunate consequence following a relatively small set of potential sources.

I therefore claim that archaeology is better of treating its empirical record as the result

of an interplay between external conditions and universal human needs/qualities, even though

all is well aware of the fact that the actual past was as much shaped by an internal logic 

governing meaning and ideal culture (cf. Jones 2004:335). The point is this: As it it not 

possible (in any sound way) to detect internal psychological states, first person qualia, 

meaning and the like in archaeological data, we have to make the best out of it. Such a 

situation can be discouraging, making some archaeologists give up on the grand idea of a 

unified scientific community. But discouragement and despair on behalf of the inherent 

vagueness of the empirical record is exactly the opposite of what is needed. In the face of 

vagueness and uncertainty, the only remedy is dedication to minute detail, stringency, 

sobriety and the compliance with a set of basic rules which can govern and integrate research 

across sub-disciplinary specializations. The opposite would be encouraging disciplinary 

fragmentation and the incommensurability resulting from relativizing the epistemic 

framework of archaeology.

This is why I, at the best of my knowledge, cannot see any other option for 

archaeology than to orient itself after the paradoxical and twofold claim of 1) truth, and 2) the

heuristics of a pragmatic take on explanation. The paradox consists in both aiming at truth, 

and at the same time knowing that truth is practically unattainable due to the limited 

information value of the archaeological record, and the corresponding heuristics of 

archaeological explanations. To ensure commensurability at the basic level, there must first 

be an agreement on whether the purpose of archaeology is knowledge or wisdom, as they 

provide differing conceptual frameworks. I claim that it should be the first, as claims of 

wisdom (as important as they may be) are not accountable to the same standards of validation

as knowledge: Wisdom is directed at the best way of life, while knowledge on the other hand,

accumulates successful instances of correspondence between the external world and our 

perceptions of it. Accepting truth and knowledge as the ultimate aim also entails an 

epistemological view of archaeology in favor of being a scientific endeavor.

What should be kept in mind is that the potential incommensurability of opposing 

views on archaeology as a scientific/humanistic endeavor does not exclude the possibility of 

compering technical results (Hacking 2012:xxxii; cf. Kuhn 1977:339). This is what the 

surviving value of incommensurability consists in, being an analogy to specialization by 
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natural evolution and “subspecialty drift”: “Just as new species are characterized by the fact 

that they do not interbreed, so new disciplines are to some extent mutually incomprehensible. 

This is the use of the idea of incommensurability that has real content. It has nothing do to 

with pseudo-questions about theory choice” (Hacking 2012:xxxii). Thus there are no 

principal reason hindering a general framework from coordinating archaeological research (as

technical results can be compared and evaluated). The only problem occurs if different 

standards of validation and norms for evaluation are applied at the same time. The most 

important function a common framework performs is providing a set of criteria for the 

validation and evaluation of knowledge claims, facilitating an efficient comparison between 

research results and the subsequent cumulative integration of results into a more coherent 

structure than would have been possible to achieve otherwise.

Comparability is therefore attainable, in spite of potentially incommensurable 

stances/conduct/perceptions. Through comparability, evaluation is ensured, thus making it 

both possible and necessary that some explanations and descriptions will be better, more 

accurate and correct than others. As long as some success in identifying real properties of the 

past through archaeological inquiries and methods is admitted, I claim that one must attribute 

such a success to the truthful directedness of archaeological knowledge production. In the 

end, I think it fair to adopt a mild scientific realism on behalf of archaeology, thereby 

postulating that the past is (in principal) ontologically independent of our perceptions, and 

that some aspects of past reality is accessible to us by archaeological means. Such a claim 

might be self-evidently true to almost all practicing archaeologists, but it still needs to be 

stated explicitly, as this is the principal reason enabling the separation of archaeological truth 

claims from fiction and blind guessing. 

If archaeology aim at truth, it is through the production of knowledge instead of 

wisdom, thereby making the goal of archaeology fundamentally the same as the other 

sciences. The past is no less a phenomena worthy of scientific study, than any other subject. 

Instead of insisting on modeling all science to the success of physics, a conception of 

archaeology as part and extension of the historical sciences has been proposed (Cleland 2001,

2002, 2011; Cleland and Brindell 2013). I regarding this as a constructive proposition, 

placing archaeology in family with astronomy, geology and paleontology.

What is thought of archaeology´s potential as a science is not of grave importance. 

The real significance lies in the epistemic possibilities of a common framework securing the 

efficient accumulation of knowledge production no matter the personal hinge, be it 
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humanistic of scientific. Drawing on an old debate, one might want to consider the possibility

of uniting knowledge from both sides of the science/humanities-divide. Such a unity of 

knowledge has been postulated under the heading of the consilience-thesis, “literally the 

“jumping together” of knowledge by the linking of facts and fact-based theory across 

disciplines to create a common groundwork of explanation” (Wilson 1999:8; cf. Descartes 

1662; Whewell 1840). “The main thrust of the consilience world view [...] is that culture and 

hence the unique qualities of the human species will make complete sense only when linked 

in causal explanation to the natural sciences” (Wilson 1999:267).6 I can think of few other 

disciplines better positioned to bridging the two cultures-divide, than precisely archaeology.

Conclusion

It is open to debate whether or not the epistemological concepts introduced in this paper 

provides a fitting description of the contemporary state of archaeology. As it is beyond the 

scope of this paper to fully account for the relation between diverse publication practices and 

epistemological consequences, the concepts of fragmentation, incommensurability and 

vagueness has been employed as heuristics in order to arrive at a tentative interpretation of 

the bibliometric results. The bibliometric data point to some significant differences in the 

practical conduct of archaeological sub-fields, with varying:

• number of zero-cites (indicative of the science/humanities-spectrum)

• directions of relevance and spheres of influence

• citation-networks (cross-referencing)

• thematic distributions

• unequal application of methods

• scope of journals dictated by the respective statements of purpose

It was proposed that these results correspond to a pattern to be expected of a somewhat 

fragmented discipline. It has been my claim that the cause of such apparent fragmentation is 

the continued relevance of the scientific/humanistic-divide in providing sub-fields with 

opposing epistemologies.

In concluding this paper I wish to remark that there are no direct standard for 

accumulation and comparison of research results in archaeology, and that this is due to the 

6 When brought to its logical conclusion, it states that “all tangible phenomena […] are based on material 
processes that are ultimately reducible, however long and tortuous the sequences, to the laws of physics” 
(Wilson 1999:266). This statement might seem overtly deterministic to the liking of archaeologists, but what
must be kept in mind is that such an ontological reductionism does not have to exclude free will – what is 
known as the “compatibilist view” (see McKenna 2009).
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variability in practical conduct. One may disagree on whether this condition is harmful or not.

To this I have claimed that what is at stake is the discipline´s ability to evaluate proposed 

results and claims of the past, and thereby the future prospect of archaeology itself.

I do not think the result of diverse conduct of archaeological sub-fields can support 

claims of incommensurability. The possibility of compering technical results should go 

against such claims. Still, a comparison of results necessitates a common framework and a set

of rules for validating and evaluating research results, which is not found to be commonly 

shared amongst archaeological sub-fields. What I do think though, is that the phenomena 

studied by the different sub-fields exhibit different degrees of vagueness. The specific 

conduct of sub-fields will therefore assimilate the vagueness characterizing its main area of 

interest, and make the sub-field look for a fitting set of methods, theories and a general sphere

of influence in order to cope with the vagueness of its data. This seems to result in a lack of a 

common framework that can coordinate archaeological research. At this point, the analyzed 

sub-fields overlap to a degree that cannot be the result of an ideal state of perfectly functional

and efficient division of labor. I am of the opinion that diversity in archaeology is a double-

edged sword: Stimulating creativity and innovation, while at the same time hindering the 

effectiveness of a normal science to solve problems. This is what became clear by the 

discussion of forces at work in academic disciplines: Specialization provides efficient 

accumulation of a narrow field of knowledge, while fragmentation results in a multifaceted 

and less coherent knowledge production. In its utmost consequence, the lack of a common 

framework may result in an inefficient division of labor, having to solve and present extra-

empirical problems for every project individually, instead of referring to defined standards.

Not being able to discuss the layout for such a common framework here, I must 

confine myself to state only what must be considered the bare minimum criteria that needs to 

be settled on a collective scale: What questions are actually answerable through the use of 

archaeological data, and does distinct types of data necessitate distinct types of description 

and explanation? A preliminary conclusion to such matters may be provided by the 

discussions presented here, as the underdetermination of archaeological data and the lack of 

logical equivalence in inferences promotes the possibility of opposing epistemologies in 

archaeology. In the long run, such epistemological diversity may result in 

incommensurability.
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Identifying key factors affecting the “two cultures” relation of
archaeology: Outlining a common epistemological platform for

archaeology and archaeometry

Abstract: In relating to the debate over the nature of archaeology along the science/humanities-
spectrum, this paper investigates some epistemological challenges arising from integrating scientific 
methodologies with archaeology. The main objective is to evaluate what epistemological platform might 
integrate archaeology and archaeometry in interdisciplinary research projects, and how such a platform might 
provide productive interdisciplinary research strategies. Four epistemic factors at individual levels are 
examined, consisting of 1) communication, 2) specialization, 3) explanatory ideals and 4) uncertainty levels and 
types. A model of interdisciplinary research strategies is put forth in order to cope with these cumulative and 
hierarchical epistemic challenges. The opposing results of stable isotope analysis and faunal remains regarding 
dietary change during the Mesolithic/Neolithic-transition are presented as a case study, identifying general 
epistemological factors affecting the application of scientific methodologies in archaeology.

Introduction

What might cause the relationship between the proposed “two cultures” of archaeology to 

result in a chasm between humanistic and scientific orientations? And does the “two cultures”

chasm create unfavorable conditions for interdisciplinary cooperation with the sciences?

Much effort has been devoted into making the collaboration between archaeology and

other fields of study as productive and constructive as possible (Kristiansen 2014:13-14). 

Although admitting the importance of such endeavors, and interdisciplinarity being a much 

favored term recently, the attention has mainly been directed at the practical and 

methodological factors affecting archaeology´s cooperation across disciplinary boundaries 

(Fogelin 2015; cf. Schiffer 1981). As it is beyond the scope of this paper to provide a 

complete description of the relationship between humanistic and scientifically oriented 

archaeology, the paper focuses on some epistemological factors affecting the outcome of 

interdisciplinary research between traditional archaeology and the scientific methodologies of

archaeometry. The investigation focuses on “interdisciplinarity”, as the integration of 

scientific methodologies in the pursuit of answers to archaeological research questions, is 

inherently an interdisciplinary matter. Furthermore, in proposing that the “two cultures” 

chasm in archaeology affects the cooperation between archaeology and the sciences, it is 

suggested that an increased understanding of what makes interdisciplinary research work in 

general, may inform future merging of science and archaeology.

The twofold objective of this paper is 1) to evaluate what epistemological platform 

might integrate differing participants in interdisciplinary archaeological research, and 2) how 

such a platform might provide productive interdisciplinary research strategies for the 
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integration of archaeology and archaeometry. Focus is directed at four epistemic challenges: 

1) communication, 2) specialization, 3) explanatory ideals, 4) uncertainty levels and types. 

Being increasingly more fundamental and building upon each other, together these factors 

provide a vertical hierarchy of epistemological difficulties that might accumulate in 

interdisciplinary collaboration between archaeology and the sciences.

When considering the long history of cross-disciplinary cooperation and the diverse 

character of archaeology, it might seem counterintuitive that interdisciplinarity – the merging 

of disciplines in the pursuit of novel solutions to shared problems – has not been examined 

more thoroughly. Several papers have requested a stronger integration of archaeology and 

archaeometry (Borić et al. 2004:241; Mayle and Iriarte 2014; Miller 2013), but the founding 

preconditions of such integration have received little attention. One might therefore request 

performative, empirical and analytic investigations into the mechanisms of interdisciplinarity,

going beyond prescriptive debate. It is my intention to contribute to such an investigation, 

making this paper meta-archaeological (cf. Embree 1992:3; Wylie 2001:617).

The paper makes a case study of the opposing results of two archaeometric analyzes 

regarding diet during the Mesolithic/Neolithic-transition in Northern Europe, focusing on the 

epistemic reasons for the discrepancy. After briefly reviewing some difficulties of integrating 

interdisciplinary research, primary focus is directed at the four above-mentioned factors. The 

diet case study provides concrete examples in the identification of some necessary properties 

of the common epistemic platform managing epistemological challenges in the 

archaeology/archaeometry-relation. In conclusion it is claimed that the integration of various 

specialists and methods entails not just the synthesizing of various elements at the end of a 

cross-disciplinary research project, but just as important, integration presupposes an active 

mode of operation during research. A model of interdisciplinary research strategies is put 

forth, emphasizing the accumulative and hierarchical relation between the epistemic factors, 

in order to cope with these epistemic challenges.

Research status

Occasionally, debates over archaeology´s true identity get raised. One such debate has been 

promoted by Andrew Jones, claiming there are two basic approaches to archaeology: A 

humanistic and a scientific, and that this dualism is problematic because all archaeologists, no

matter their theoretical affiliations, share the same phenomena of study – that is, material 

culture (Jones 2001, 2004:329, 2013; Gibbon 1984:92; cf. Driver 2004). Jones´ worry echoes 
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that of C. P. Snow (Snow and Collini 1993 [1963], 2012 [1959]; cf. Kimball 1994:10) and the

“two cultures” debate of the 1960s, whereby a breakdown was postulated in the 

communication between the sciences and humanities – a debate going back to the 1880s 

Methodenstreit of German academia (Brint 2002:212; Menger 1883; Schmoller 1883, 1884). 

The related “science wars” of the 1990s, did also divide academia along the fault lines of 

sciences/humanities, this time over the truthfulness and realism of scientific knowledge 

(Gross and Levitt 1997; Ross 1996; leading up to the Sokal hoax, see Sokal 1996). Putting 

Jones´ worry over the two cultures in archaeology into the terms of philosophy of science, the

risk of such a dualistic condition is incompatibility between the two ways of doing 

archaeology. In the long run, the lack of any shared standard for comparison and evaluation 

of knowledge production may produce what is known as incommensurability. In archaeology,

the cementation of a dualism between humanistic and scientific orientations has been voiced 

in terms of already producing epistemologically incompatible approaches (Kristiansen 

2004:77, 2014; Preucel 2001:15647; cf. Boivin 2005:177; Burdukiewicz 2006; Dark 1992). 

Furthermore, it has been claimed that the real problem facing archaeological 

interdisciplinarity is the inefficient communication between the two cultures (Lidén and 

Eriksson 2013:12). Some studies suggest a patterning in the publication of archaeological 

papers, speaking in favor of practices specific to either side of the science/humanities-divide 

(Marriner 2009), but further empirical investigations are needed in order to ascertain this 

correlation (such a bibliometric pattern is substantiated in general academic publishing, see 

Fanelli 2010; Larivière et al. 2009; Leydesdorff et al. 2011).

Critics have responded to such claims, maintaining that there are no factual basis for 

invoking a chasm between interpretive theory and scientific methodologies in archaeology, 

questioning the very divide between archaeological theory and archaeological science 

(Killick 2005:186, 188; cf. Trigger 1998:1). When considering the relationship between 

different sections of archaeology, parts of the archaeological community may respond in a 

dismissive manner to the significance of the two cultures-thesis, claiming that the actual 

problem facing integration between archaeology and archaeometry is the lack of critical self-

reflection awarded this relation. In such a view, the “third science revolution” (Kristiansen 

2014) may come across more as a reinstatement of the processual program than a revolution 

(cf. Chilton 2014:38). In such a case, the problem may not be the current incompleteness of 

the archaeology/archaeometry-integration, but instead be the very premises of such an 

integration in the first place. As many archaeologists are without scientific training, some find
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that the current enthusiasm of implementing natural scientific methods with archaeology may

not be as well scrutinized and subjected to the same standards of critical review in the 

archaeological community when synthesizing the results (Prescott 2013b:53).

Archaeology has witnessed an unprecedented growth in the application of natural and 

formal scientific methods over the last three decades (Lidén & Eriksson 2013:18; Killick 

2015; Kristiansen 2011:74; Torrence et al. 2015; e.g. series edited by Eerkens; Wagner et al.). 

These invaluable advances has mainly come from the technical domain, arguably leaving the 

analytic framework of archaeology sub-optimally adapted to the task of incorporating such 

new, technical results (Bednarik 1996; for a similar argument provided by the case of 

simulation in archaeology, see McGlade 2014). This might have unintended consequences for

the epistemic stringency and coherence of the archaeology/archaeometry-relation, because 

the recent uptake of scientific methods potentially preempts the epistemological groundwork 

needed in order to integrate the results of such methods with the goals and aims of 

archaeological research (Naumann 2014:6). Interdisciplinary integration ought to benefit 

from an inclusion of the theoretical/analytic level. As such, an unprecedented growth in the 

technical domain may have limited value unless there are theoretical guidelines providing 

sensible implementation, as well as meaningful application (Huvila 2014:48; Jones 2004:335;

cf. Clarke 1978b:465-6). This has been recognized by funding agencies, making 

interdisciplinarity a vital requirement in achieving funding at both the national and 

international level (ERC 2015; Langfeldt & Røste 2009:68; National Institutes of Health 

2014; cf. Catney and Lerner 2009:290). 

I now present the backdrop of the case in which the four epistemological factors are 

observable. The case also provides archaeological examples throughout the further 

discussion, being an instance of general difficulties in the epistemology of interdisciplinarity 

integration between science and archaeology.

Case: Diet of the Mesolithic/Neolithic-transition in Northern Europe

The transition between the Mesolithic and the Neolithic was marked by the invention and 

spread of agriculture, bringing along a constellation of radical changes to the human 

condition in the Middle East and Europe between 10.000-4000 BC, such as: Sedentism, 

cultivation (Weiss et al. 2006), domestication of livestock (Troy et al. 2001), massive 

displacement of people (Bentley 2013; Haak et al. 2015), the spread of new material horizons

(as by the LBK, TRB, BBC and Corded Ware), homogenization of cultural practices 
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(Eriksson and Lidén 2013:296), expanding trading networks (Thorpe 1999:25), influx of 

diseases and degeneration of health (Halcrow et al. 2013), social stratification and the 

establishment of political power centers (Powers and Lehmann 2014), and a general 

population growth (Bocquet-Appel 2011; Shennan et al. 2013). Recent aDNA studies also 

suggest that the genetic make up of Mesolithic people are unconnected to modern 

populations, supporting the claim that the displacement of local hunter-gatherers by the 

migrating farmers eventually became total, without significant intermingling (Lazaridis et al. 

2014).

Of most interest to us here, is the revolution in diet following the transition to the 

Neolithic. It has long been postulated that farming and husbandry would make significant 

changes to the dietary composition of Neolithic people (cf. Richards 2002). Still, the rate of 

dietary change and its significance has been uncertain, to the point of some questioning the 

very concept of a dietary shift (Borić et al. 2004). The increasing precision and affordability 

of archaeometric methods such as stable isotope analysis, DNA sequencing and radiometric 

dating, promises to alleviate such uncertainty. An ongoing debate between two research 

teams, one conducting stable isotope analysis, and one conducting faunal analysis, has 

arrived at opposing conclusions regarding the impact of the Neolithic transition on prehistoric

diet (Richards and Schulting 2006): The isotopic data suggest a rapid and clear cut transition 

from a heavily marine-based diet in the Mesolithic, to an almost exclusively terrestrial diet in 

the Neolithic (Richards et al. 2003). The faunal data on the other hand suggest a continued 

importance of marine foodstuffs with a gradual uptake of a terrestrial diet in the long run 

(Bailey and Milner 2002; Milner et al. 2004). This demonstrates that integrating results of 

different methods are inherently difficult. In this case, the results of methods often used for 

internal calibration seems to oppose one another, and points to the importance of 

archaeological/culture historical synthesis in order to make sense of the opposing results. 

In general there are two possible outcomes (weak and strong) of a situation where 

multiple (and opposing) theories exist to explain the same phenomena/data set: 1) The weak 

case might be settled by a mere choice between opposing theories, based on a set of 

predetermined criteria for selection, such as its continuity with an established knowledge 

base, theoretical economy, logical stringency, or even aesthetics. In this case, a candidate 

theory is chosen at the expense of others, resulting in the refutation of the not selected ones. 

2) In the strong case, a fusion of several proposed explanations might occur in the case of 

them not being fundamentally exclusive, but rather exhibiting explanatory power over 
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different parts of a single phenomena. This is known as integration.

Regarding diet of the Mesolithic/Neolithic transition, the problem of incompatible 

results has been formulated as follows: “If the stable isotope data is accepted as showing a 

terrestrial based diet we need to ask other sorts of questions which may help us explore why 

the zooarchaeological and stable isotope data sets appear to be opposed: [...] why does so 

much marine food waste occur and yet not show up in the stable isotopes?” (Milner et al. 

2006:457). There may be many factors influencing this result, making them seem 

incompatible, but it is likely that the incompatibility stems from the lack of bridging 

knowledge and a bigger picture integrating them.

In the further proceedings of the paper, I aim at giving some epistemological answers 

to the question of why the archaeometric methods seem to produce opposing results, and 

propose that a further understanding of interdisciplinary collaboration in archaeology is 

helpful in dealing with such difficulties. The case will provide examples during the 

discussion of the four epistemic factors affecting interdisciplinary cooperation mentioned in 

the introduction. The above is meant as a backdrop for what is essentially a discussion of the 

general properties of interdisciplinary collaboration in archaeology and archaeometry, which 

we now turn to.

Interdisciplinarity and its challenges

A multitude of definitions exist to accommodate the many varieties of multi-, inter- and trans-

disciplinarity. Still, their main purpose is combining practitioners of different academic 

disciplines in the pursuit of a common goal, be it a research problem, technical development 

or standardization of tools and concepts across study areas. The terms are often used 

interchangeably (Choi and Pak 2006:224), but a distinction is made in accordance with the 

rate of cooperation and integration between the participant disciplines: Multidisciplinarity 

represents a weak form of integration, in that the different disciplines maintain their integrity 

throughout the project whereby they combine different expertise in order to solve a common 

problem. Interdisciplinarity represent a strong integration of different disciplines, whereby a 

merging of concepts and methods produces a more stable and coherent approach, which goes 

beyond the normal range of the participant disciplines (cf. Choi and Pak 2006). Furthermore, 

multidisciplinary research often gets published in a range of journals specific to the different 

disciplines participating in the project, while interdisciplinary research generates novel results

in the intersection between the respective disciplines, which is more often published in 
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journals dedicated to pioneering research.

The main premise promoting interdisciplinarity is the idea that a constellation of 

researchers of complementary expertise provides a wider range of skills more suitable for 

solving increasingly complex problems. The broader the expertise of the research group, the 

more factors influencing the phenomena of interest are potentially fathomable and can thus 

be made explicit. The Australian Council of Learned Academies´ extensive research on 

interdisciplinarity puts it this way: “The real world does not always present its problems and 

opportunities conveniently aligned with traditional academic disciplines so mechanisms are 

needed to facilitate interactions and collaborations between researchers working in widely 

different fields” (Webber 2013:10; cf. Bammer 2012). This corresponds well with the 

empirical situation facing archaeology, and the discipline has from its very beginning 

maintained an open dialogue with the natural sciences (e.g. the Kitchen Midden Commission,

see Madsen et al. 1900; cf. Judson 1961; Tite 1970). Even so, some studies suggest that the 

negative effects of cross-disciplinary cooperation can outweigh the desirable effects (on the 

effects of personal factors, see Ancona and Caldwell 1992; for the effect on quality versus 

quantity of output, see Fay et al. 2006). Assessing the factors affecting interdisciplinary 

outcomes thus become a matter of importance.

General factors affecting the outcome of interdisciplinarity

Previous research have already identified some of the factors influencing the outcome of 

interdisciplinary research (Martin 2013:4,8; Nissani 1997). What seems to be most important 

to the success of such collaboration, is the establishment of “high quality team processes, 

characterized by the pursuit of a shared vision, high interaction frequency, trust and 

reflexivity” (Fay 2005:555). Self-reflexivity within cross-disciplinary research is emphasized 

(Dreu 2002). It is beneficial that the group repeatedly reflects upon its own practice and goal 

achievement, as it improves the quality of cooperation and integration between experts by 

stringing out the work processes, and thereby making common points of reference.

A shared vision and high interaction frequency amongst the partitions has been 

identified as providing the necessary integration and ‘glue’ in research groups (Fay et al. 

2006:564). Still, for a shared vision to be effective in organizing research groups, the 

participants have to identify with the vision to an extent that overcomes the allegiance to their

discipline of origin, which has been internalized during training and practice. Studies have 

proven this to be difficult (Brown et al. 2000; Psychol et al. 1997; cf. Lang 1982). A range of 
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factors affecting the outcome of interdisciplinary collaboration has been identified by the 

Mental Health Commission´s (2006:16-18) general review, and by the conference “Learning 

by doing – making interdisciplinarity work” (Martin 2013):

• Management structures should be clearly defined as “the effectiveness of teams is 

limited unless they have a clear role and position in the organisational structure of the 

service” (cf. Harris and Beyerlein 2003).

• Balancing general and specific professional roles by clearly defining the 

complementarity of different expertise.

• Effective conflict resolution, by way of hierarchical decision-making in order to 

maintain a unified vision whereby dissenting views or unequal emphasizing of aspects

gets coordinated. For this to work without enhancing conflict, a general atmosphere of

trust and friendliness must be in place (see Edmondson et al. 2001 on the importance 

of trust as a success factor).

• The training of participants in multidisciplinary cooperation as a skill of its own.

• The implementation of a single shared system of record keeping which simplifies the 

sharing of information and inter-group communication.

• Once in place, development of multidisciplinary group cannot be left to it self. Active 

maintenance and repeated self-reflexivity on the cooperation and integration of the 

group is important in order to maintain focus and coherence (cf. Marzano et al. 2006).

Rather than these factors having either a positive or negative effect on the integration of 

interdisciplinary research, the outcome of the individual factors is mostly a function of the 

processes in which they are incorporated. They may therefore contribute both to desirable and

undesirable outcomes, depending on the uses they are put to. In archaeology, there are several

factors that might challenge the successful integration of interdisciplinary research. Amongst 

them are the level of competence in related fields – the limited training in natural and formal 

sciences of archaeologists being frequently nominated (Jones 2013:23; Kristiansen 2014; 

Prescott 2013b:43; Shennan 2013:46). The matter of individual competence is a prime factor 

effecting the sustainability of archaeometric integration with archaeology in the long run. 

This is because an important part of sustainable cooperation requires the training of 

multidisciplinary archaeologists (in person), rather than merely collecting individual 

specialists in a common research project.
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Other organizational and financial factors have been identified as challenging 

archaeology´s cooperation with the sciences, such as communication (Levy 2007; Venclová 

2007), lack of funding for interdisciplinary projects (Gómez-Gómez and Hochberg 

2014:135), the unattractiveness of positions in archaeological science compared to dedicated 

research in the scientists own field, jurisdictional constraints (e.g. national heritage 

regulations and indigenous rights) (cf. Prescott 2014:139), as well as the practical difficulties 

of combining and directing complex research projects with participants of different training 

and personal qualities (Dincauze 2000:23). Being able to deal with all these factors on a daily

basis are of importance to the manager of interdisciplinary archaeological projects. 

Notwithstanding the importance of understanding how to cope with these factors, this paper 

takes on a different agenda – in trying to identify and understand some of the main 

epistemological challenges.

The epistemology of interdisciplinary collaboration

In the following I account for some of the epistemic factors that potentially affect the 

outcome of interdisciplinary collaboration between archaeology and archaeometry. The 

identification of epistemic factors made in this paper is is only meant as an initial mapping, 

and I say nothing of their prevalence within archaeological practice. Instead, the purpose is to

explicate what I claim is an under-examined part of the foundations of archaeological 

practice. I focus on four factors: 1) Communication, 2) specialization, 3) explanatory ideals, 

4) uncertainty levels and types.

Though it certainly would be possible to include a whole range of factors, a selection 

has been made in trying to cover a specter of epistemic challenges, each being successively 

more fundamental. As the factors build on each other, I suggest they should be examined in 

conjunction. It is worth mentioning that scale-related problems are not included here, due to 

being thoroughly addressed elsewhere (Stein 1993; see contributions in Lock and Molyneaux 

2006 and Robb and Pauketat 2013). The listed factors are understood as epistemic, in relating

to the abstract properties of knowledge. Epistemological challenges are different to other 

categories of potential challenges, such as practical and methodological ones, in that they 

concern the meta-theoretical and analytic level of knowledge production (on the epistemic 

division of labor between disciplines and scientists, see Weisberg and Muldoon 2009).1

1 For an epistemic inquiry to be of relevance to archaeology, one must assume that archaeology relates to 
knowledge and the aim of truth. Archaeologists might be unaccustomed to explicitly cite the epistemic 
definition of knowledge as “justified true belief”, when describing the intended outcome of archaeological 
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Communication and mutual understanding

The integration of methods, as well as that of disciplines, is highly dependent on 

communication. The key to interdisciplinarity cooperation therefore consist in securing 

coherent and efficient communication. As specialists of different fields come together in 

research groups, problems of terminology may arise even in the collaboration between 

closely related disciplines. This is because “scientists speak in dialects that are specialized to 

their disciplines [...] The fundamental challenge to interdisciplinary communication is the 

different ways we see the world, that is our constitutive metaphors. The greater the 

divergence between these foundations, the more difficult it is for communication to be 

effective” (Wear 1999:299-301). Though the world view-hypothesis presented in this quote 

may seem a bit exaggerated, it points to the vital part played by language in research, in the 

form of terminology. This becomes particularly evident when articulating research problems. 

As research problems are formulated, they also take on the role of guiding our attention and 

efforts within the parameters set by the very statement itself (cf. Davidson 1984). This is 

necessarily the function of a research statement, but it might have serious implications for the

cooperation of disciplines with more or less congruent terminologies. Archaeology, seeking 

to understand historical processes including self-conscious subjects, may potentially find it 

difficult to communicate with the natural sciences, they being directed at inert matter and 

natural processes. They also describe events in terms of causation, compared to the 

archaeological terminology of intentionality. In addition the scale of time and events are 

potentially quite different.

Furthermore, in interdisciplinary cooperation even small differences in the 

conceptualization of objects/phenomena/events may cause confusion and misunderstanding. 

At an even more minute level, there might occur differences in the application of shared 

concepts. Even when agreeing on the definition of some concept, its practical application 

may end in slight variation due to different training and former experience with its utilization.

As language is the medium of interaction and knowledge sharing between the participants, 

making the most out of the communicative interactions has continued importance. Language-

related problems may arise at all stages of interdisciplinary collaboration, and turn an 

conduct. Still, the kind of knowledge of interest to archaeology (and the other sciences) is propositional 
knowledge (“knowledge that”), which aims at establishing the conditions that are necessary and sufficient 
for a connection to be made between the knowing subject and a given proposition (cf. Fantl 2014; Ichikawa 
and Steup 2014). When defining the four challenges as epistemic, it follows that they somehow impede the 
correspondence between our perceptions of the past, and the past as it was.
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otherwise brilliant project (in its individual components), into an unproductive whole. 

Intercommunication thereby provides the medium by which the individual elements gets 

aggregated into a unified whole. 

It is worth noting the particular language-related responsibilities of archaeologists in 

interdisciplinary research, as it is we who often manage such projects. In order to manage 

projects consisting of various fields of science, “archaeologists have to communicate with 

researchers from other disciplines in a qualified manner. An important prerequisite for such 

communication is of course having knowledge about the premises, concepts and traditions of 

other disciplines – as a common understanding is needed to be able to talk to each other. The 

basis for mastering this language is thus a minimum of knowledge, and with few exceptions, 

it is the archaeologists who must acquire this knowledge” (Prescott 2013a:53; cf. Prescott 

2013b:40 – my translation).

It follows then, that the efficiency of intercommunication between disciplines, or sub-

fields within archaeology, is very much an effect of the understanding one has of the other 

disciplines. An example of this pertaining to the science/humanities-divide in archaeology, is 

the perception that the contribution made by the natural sciences to archaeology comes 

mainly in the form of methods and techniques (cf. Bintliff 1979:68; Henderson 2001:1). An 

indicator of this might be seen by the AIA´s Pomerance Award for Scientific Contributions to 

Archaeology, which has mainly been awarded to technical advances. A closer examination 

will show that the technical contributions may not constitute the whole picture. Though being

awarded less attention, the theoretical imports are of equal significance to the functioning of 

modern archaeology (in the form of evolutionary theory, taphonomy, stratigraphy, 

chronology, trophic ecology, statistics, formation processes and simulation to name a few) 

(Codding and Bird 2015; Martinón-Torres and Killick 2015). This tendency to depreciate the 

contributions made by natural sciences of their theoretical features has been identified as an 

important factor inhibiting fruitful cooperation with the sciences (Prescott 2013a:55; cf. 

Cremeens & Hart 1995:16; Dincauze 2000:21; Hardesty 1980:161). The appreciation of 

scientific results as atheoretical is problematic because it may result in a lack of a common 

analytic framework in which the results of different methods may be integrated with the 

research questions concerning archaeology. As different methods may be at odds with each 

other, taking their results at face value may cause incoherence when synthesizing the results 

(which are of main interest to the archaeologist), if their theoretical implications are not taken

into account (Hardesty 1980:161).
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Similar communicative problems may be identified when returning to the case. There 

are some apparent misunderstandings, such as “We certainly did not attempt” (Milner et al. 

2006:456) and in making the other party responsible for the incompatible results by 

statements such as “Again, there is a tendency to overlook biases in their own data” (Ricards 

and Schulting 2006:447). A major factor causing difficult communication between the 

archaeometric methods of the case, is the lack of a mutual understanding of the culture 

historical processes that might bring about such apparently opposing results. In the end, the 

opposing results of archaeometric methods may only be given an interpretive frame of 

reference by way of archaeological explanations. The dispute in this case is therefore much 

concerned with what historical processes might produce such a material record. A taboo not 

to utilize marine resources has been suggested in favor for an abrupt dietary change (Richards

2003; Thomas 2003), while others ascribe the opposition to other factors than the actual diet, 

such as geographical diverse settlement patterns and methodological biases (Bailey and 

Milner 2002; Lidén et al. 2004; Parkington 1991; Sealy and van der Merwe 1992).

Also, there is no agreement between the parties on whether the results are in fact 

incompatible: “the continued occasional use of marine resources in the Neolithic is not at all 

incompatible with the isotope data, but is largely irrelevant in the overall question of large-

scale dietary shifts” (Ricards and Schulting 2006:445 – my emphasis). A common 

understanding of the level of scale and area of applicability of the other party´s method might

enhance compatibility.

The paradox of integrating specialized disciplines

Even in cases of well-functioning intercommunication, whereby discipline-specific 

terminology has been clearly defined and made compatible, there still exist more basic 

structural challenges to epistemic integration, which the following argument illustrates:

P1) Promoting the accumulation of knowledge requires specialization.

P2) The accumulation of knowledge is in turn potentially hindered by fragmented 

specialization – that is, the lack of coordination and synthesizing of specialized knowledge.

P3) Interdisciplinarity becomes necessary in order for the accumulation not to be hindered by 

the dividing lines of specific disciplines.

Q - paradox) Interdisciplinarity may be prevented by the degree of specialization achieved 

initially by the individual disciplines, as the aim of interdisciplinary is synthetic and general, 
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thereby having to overcome the specialization of disciplines when integrating them.

As a result of this counterintuitive condition, highly specialized fields of knowledge may be 

less susceptible to interdisciplinary integration, due to a more developed structure of 

operation, consisting of terminology, methodology and epistemics specifically adapted to the 

discipline. Conversely, it might be easier to achieve interdisciplinary integration amongst less

specialized disciplines, due to fewer terminological, methodological and epistemic strictures. 

This is of relevance to the interdisciplinary integration of archaeology and archaeometry, as 

the natural sciences are more specialized then archaeology. In an archaeological project, the 

more humanistic elements of the research (say culture-history interpretation), are more 

amendable to the specialized archaeometric methods, then the other way around. The unequal

degree of specialization along the two cultures-spectrum affects archaoelogy/ archaeometry-

cooperation in such a manner that the more specialized an archaeometric method is, the fewer

areas of potential application it may have, and the easier it will take on the role of an 

unintegrated supporting science. Simultaneously the more precise its data is going to be.

The dietary case is indicative of this relation: The archaeological application of 

isotope and faunal analysis has become increasingly specialized, providing data of growing 

precision. With it, a growing trust has been placed in the archaeometric results, corresponding

to a need for archaeological reinterpretation of old topics – which was also the case in the 

Mesolithic/Neolithic diet case study (Milner et al. 2006:10). The archaeometric methods have

become common tools in archaeological investigations of diet and subsistence. Even so, 

archaeometric analyzes are often performed at separate laboratories, paid for by 

archaeologists awaiting the results in order to integrate them in field reports and publications. 

Though some interdisciplinary archaeology departments do exist, this is not the norm, which 

might make the two-way communication flow less freely between the specialized sciences 

and archaeology (arguably the case for dating services). Furthermore, a growing inequality in 

the access to archaeological science services has been pointed out (Killick 2015:246).

The paradox of specialization only points to the formal properties of the potential 

integration amongst different disciplines. As such, the relation does not hold when it comes to

assessing parameters such as success rate, output efficiency and quality of production. Quite 

to the contrary, the more specialized and developed the discipline/method, the more coherent 

and precise are the contents of its knowledge production going to be. Advanced specialization

facilitates a more secure exchange of knowledge between disciplines (even if being very 
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different), as higher degrees of operationalization in analytic, methodological and theoretical 

units may result in qualitatively more fruitful integration. This relation might very well be the

result of highly specialized disciplines working within well defined and demarcated areas of 

inquiry, while less specialized disciplines are prone to thematic and methodological overlap.

I follows then, that the paradoxical relation might also hold when it comes to the 

epistemological integratability of disciplines. Closely related disciplines (e.g. amongst the 

humanities and social sciences) exhibit extensive overlap of research areas, which facilitates 

the natural development of related terminology and concepts. Still, such relatedness does not 

in it self have to promote epistemic integratability. In fact the opposite might turn out to be 

the case most often. This follows from the competitiveness and multiple developmental 

trajectories of closely related disciplines. Combining otherwise related disciplines that 

employ opposing models regarding the phenomena of interest may turn out more impairing to

the overall integration, then combining very different disciplines of unrelated descent. For 

example, combining the thematically overlapping disciplines of sociology and economics 

may prove fundamentally problematic due to their opposing assumptions on the nature of 

social processes – which in turn affect what methods of study and what explanations are 

thought appropriate. On the other hand, combining art history and conservation chemistry, 

there are few epistemic reasons that might make these disciplines disagree over founding 

premises. Instead, what might be expected is the difficulty of a true interdisciplinary 

integration taking place, as research projects combining them are likely to be spearheaded by 

only one discipline at the time with the other discipline acting as support – an experience 

made by similar projects (Streeton 2014). Archaeology may experience both scenarios, 

depending on the nature of the collaborative project. Though similar in many respects, one 

might expect the terminological and thematic overlap with other humanistic and social 

sciences to produce some difficulties for the epistemic integration, while archaeological 

cooperating with natural sciences might find it difficult to engage in a two-way integration.

What seems to result from this analysis is that the initial specialization of disciplines 

preferably should be taken into account if the efficiency and well-functioning of 

interdisciplinary cooperation is to be enhanced. Measures should be put forward in order to 

facilitate coherent collaboration which help overcome the differences of specific disciplines. 

This is particularly important to keep in mind for the collaboration between archaeology and 

the sciences, due to their very different levels of specialization.
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Material properties and corresponding explanations

Combining disciplines with different sets of empirical data, each consisting of specific 

properties, is potentially problematic at a fundamental level. The epistemic reason for this is 

that disciplines of different empirical evidence tend to adhere to contrasting explanatory 

ambitions. This is true even in cases where disciplines share a common data source, as is 

quite common in the humanities and social sciences.

As disciplines gets specialized over time, they do so in pursuing different areas of 

knowledge and in trying to answer different types of questions. By a rough categorization, a 

distinction can be made between research wanting to answer the question words of 1) 

what/how, and 2) why. A traditional division is made between fields of inquiry aiming at 

causal explanation and those aimed at hermeneutic interpretation of phenomena – the former 

corresponding to the harder sciences, and the latter to the humanities. The history of science 

and the “two cultures”-debate provides many reasons for this separation, which will not be 

given here (see Comte 1848; Snow and Collini 1993, 2012; Weber 1949; for the origin of the 

divide; see Ramberg and Gjesdal 2014). The point is that a particular problem may arise from

integrating scientific methods with archaeology, which is the hierarchization of results on the

basis of their explanatory affiliation (cf. Gosden 2005:183). For example: When archaeology 

collaborates with practitioners of the natural sciences, the results of the scientific 

investigations are generally aimed at clarifying some element of uncertainty connected to 

“how” and “what” types of questions – how did the diet affect this individual´s health, what 

was the paleoenvironment like etc. When the scientific results are to be incorporated into an 

archaeological frame of reference, they are likely to be ascribed a static position within the 

interpretive hierarchy that makes up the answer to an archaeological research statement. This 

happens because the argumentative build up of this interpretive hierarchy mostly starts of 

with factual descriptions (or theories) provided by supporting sciences, and moves up 

towards general statements regarding prehistory – abstraction and uncertainty increasing 

along the way upwards (Needham 2005:193; cf. Hawkes 1954). It is beyond the scope to 

discuss whether there are any reasonable alternatives to this structure, though it poses some 

interesting challenges to the epistemic coherence of archaeological interdisciplinarity.

The challenge consists in the very relation between the different elements included in 

the overall argument. If proper interdisciplinary integration is to be achieved, ascribing a 

static position to certain elements is likely to be insufficient. Instead, repeated adjustments 

should be made to the research statements and the working processes of the entire group, in 
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order to ensure relevance on all parts. The very formulation of research statements are equally

important in narrowing down the amount of potential hypotheses belonging to a set of data, 

as the actual application of methods. This is because the active process of observation is a 

direct result of the restrictions imposed by the research statement, to which the methodology 

is only but a means to an end (Boivin 2001:259; 2004:177; cf. Golinski 1998:133; Hacking 

1983:190). Still, whatever precision the archaeometric methods may achieve, they may not 

solve archaeological problems by themselves. Archaeometric methods may be able to 

confirm/disprove archaeological observations with greater precision than previously possible,

but only after the observations have been made and recognized as legitimate empirical 

observations. The occurrence of real relevance is only made possible through fruitful 

integration of archaeometric results with well formulated archaeological questions. 

Furthermore, integration proper may only occur if this relation is reciprocal.

This is also evident in the dietary case. The material properties belonging to the two 

methods are significantly different, consisting of zooarchaeological assemblages at 

archaeological sites, and collagen and apatite extracted from human teeth and bones of 

prehistoric individuals (cf. Harrison and Katzenberg 2003). There should be no significant 

differences among the archaeometric methods with respect to explanatory ideals, though 

some differences in the methods´ scale and area of applicability has already been noted. The 

difference occurs when compared to the overall archaeological ambition of explaining dietary

choices and adaptations in the past. Both stable isotope analysis, faunal analysis and 

archaeology utilizes the archaeological record. Still, the archaeometric methods aim at 

true/probable descriptions of the materials themselves, while the goal of understanding the 

cultural formation processes of the remains are inherently archaeological. If granting perfect 

representativeness of the isotope and faunal results, they may still only provide archaeology 

with factual data that are in need of historical context and explanation. The hierarchization of

results on the basis of their explanatory affiliation is evident by archaeometric data providing 

a base for the archaeological interpretation of the past.

The specific properties of the empirical evidence of different disciplines, as well as 

the different explanatory ambitions regarding the evidence, is fundamentally affected by the 

type of uncertainty connected to it – to be explored below.
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Integrating different levels and types of uncertainty

A significant epistemic problem is related to the collaboration between disciplines who 1) are 

dealing with qualitatively different types of uncertainty, which result in 2) varying spaces of 

uncertainty. This factor will be granted most attention, as it is considered to be spcifically 

important to the collaboration between archaeology and archaeometry, and at the same time 

the least explored (for one exception on the epistemic uncertainty in archaeology, see Gero 

2007).

The space of uncertainty (SoU)

The amount of possible statements regarding archaeological entities such as objects, dates, 

settlements etc., are limited and determined by the properties of the empirical evidence. More

precisely, it is so by virtue of the physical properties of archaeological materials having 

specific mass and extension, making archaeological claims have a given truth value (true or 

false. An object-based data set makes it inconceivable that contradictory statements are true 

simultaneously. Still, confirmation of archaeological hypotheses and explanations is difficult.

In claiming that archaeological statements (regarding physical entities) always exhibit

a given truth value, it is only correct in a logical and epistemic sense, but is most often far 

from achievable in practice. It is therefore common to speak of "interpretations" of 

archaeological entities as no consensus prevails on whether archaeology is able to produce 

true statements concerning the past. A common objection to the truthfulness of archaeological

entities is that uncovering the true characteristics of individual objects (e.g. by archaeometric 

means) is one thing, while it is quite another to apply these (scientific) facts about the micro 

level to underpin properties of the macro level of archaeological reasoning. The tension rises 

as there is no 1/1-relation between the material properties at the micro level, and archaeology

´s ambition to empirically demonstrate inferences about macroscopic prehistoric phenomena. 

What is often a humanistic ambition to go beyond the information of mere objects in order to 

gain insight into past states of affairs, requires inferences that cannot be directly deduced 

from the micro properties of archaeological objects provided by archaeometric methods (cf. 

Hawkes 1954). This tension produces what might be called «the space of uncertainty» 

(henceforth SoU). This space denotes the quantity of potential inferences that can be made in 

the transition from empirical evidence and archaeometric data, to archaeological explanatory 

statements. Two categories of uncertainty can be identified as producing the properties of the 

(SoU):
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A Priori uncertainty (au)

The a priori impossibility of recreating the past forces the archaeologist to reconstruct 

whatever small sections are available through the limited empirical record. This 

reconstruction is made by drawing inferences from the material remains to the immaterial and

unobservable events they are to represent. This move from data to explanation however, is 

not arbitrary as the information value of the data set determines and limits what questions can

be given appropriate answers, and by its very being, excludes a whole range of potential 

queries. As such, some potential knowledge will always be beyond actual epistemic reach. 

For example, one may never acquire accurate knowledge regarding first-person qualia from a 

material data set, no matter its resolution and representativeness. Such inherent uncertainty, 

as held by archaeological entities, is termed a priori uncertainty, and it may get expressed in 

two separate forms in the archaeological record.

Firstly, there is the epistemic exclusion of past phenomenon that have no material 

expression – in the sense of not being represented by any available evidence, which is a no-

data situation. Secondly, and of more interest to us here, are the cases of mutual enabling and 

exclusion of research questions. This situation is universal, and applies to all engagement 

with archaeological materials. As noted above, only some of the potential knowledge 

regarding some objects/phenomena etc. does ever become actualized. What gets actualized 

depends on several factors, of which the methodological finesse and the design of current 

research strategies are important (cf. Kuhn 2012:24). The current enthusiasm over the third 

science revolution and general increase of scientific methodologies in archaeology, reflects 

the hope that archaeometry may widen the potential set of answerable queries of the past, and

at the same time reduce the space of uncertainty regarding long-standing debates in 

archaeology. This has been the case several times over, as aDNA reopens the subject of 

migration/diffusion and ethnicity (e.g. Gao et al. 2015), geochemistry reopens debates on 

archaeometallurgical and geoarchaeological provenience (e.g. Bray and Pollard 2012) and 

stable isotopes and lipid residue analysis add new insights into diet, subsistence and 

seasonality, as seen by the dietary change of the Mesolithic/Neolithic-transition.

Self-induced uncertainty (su)

In addition to the irreversible a priori uncertainty, all archaeological reasoning are exposed to

differing levels of self-induced uncertainty. As there is a possibility of multiple descriptions 

accounting for the same set of data, one is never able to include all contributory factors. This 
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even goes for the ideal case of perfect information, as theory choice seems to have some 

time-indexed properties which enables a fundamental discord amongst competing world 

views (Acuña and Dieks 2014; cf. Laudan and Leplin 1991), as well as more localized effects

of academic history and paradigmatic implications (Kuhn 2012:94; Popper 2002:92). In real 

life situations though, a whole range of self-induced uncertainty factors are likely to effect all 

research: For instance, the very focus laid down by the research statement, preferential 

emphasis put on certain variables, practical and economical obstacles, lack of time, direct 

misinterpretations, incorrect calibration of equipment, personal agendas etc., all contribute to 

making less than optimal conditions. In short, all factors that goes into real life efforts at 

knowledge production, does also contribute to at least some level of self-induced uncertainty. 

Self-induced uncertainty in the research process is therefore understood as every action that 

in some way does not contribute to a reduction of the number of potential inferences to be 

made from the material data set, unless they can be traced back to properties of the objects 

themselves.

As long as there is a high probability that varying inferences can be made between the

empirical data and its explanation, the knowledge production of archaeology is going to be 

prone to uncertainty. When the material data can be cited in support of varying and 

conflicting claims, and with no established standard for distinguishing correct and incorrect 

inferences apart, the epistemic limitations imposed by self-induced uncertainty will be 

substantial. This is what was observable in the case of isotopic and faunal data, which 

resulted in a space of uncertainty containing multiple possible inferences (without a proper 

protocol to guide theory choice). Such spaces of uncertainty within archaeological inferences 

may pose some risk to the veracity of conclusions, as well as to the knowledge base of the 

discipline in general.

The concept of uncertainty become useful when returning to the case: There are 

differences in the uncertainties associated with faunal and stable isotope analysis, and I take 

this difference to be the very root of the discussion. On the one hand, faunal assemblages 

directly testify to the intake and composition of foodstuffs, presented by zooarchaeological 

remains (especially shellfish in this case). On the other hand, the results of stable isotope 

analysis provides an indirect measure of dietary composition through the identification of an 

individual´s trophic level. These differences become evident by the words in which the 

discussion is framed: “The isotopic evidence presents a long-term measure of lifetime diets, 

and clearly shows a significant change in human diet between the Mesolithic and the 
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Neolithic. Remains of fish and shellfish recovered from archaeological sites are the remains 

of individual meals, but are not indicative of the overall diet of a human population” 

(Richards and Schulting 2006:445 – my emphasis).

The uncertainty of faunal analysis mainly concerns the representativeness of the 

assemblage, both in that different foodstuffs produce unequal amounts of waste and their 

unequal preservative qualities (middens being highly visible due to high preservation and that

700 molluscs are needed to cover the caloric demands of one person per day (Bailey 1975, 

1978)). Faunal remains are also unable to provide an adequate picture of the whole range of 

foodstuffs going into real diets, as only parts of a total diet is discarded and preserved for 

future discovery. The most uncertain elements of stable isotope analysis are sample size (in 

this case 32 Mesolithic individuals (Milner et al. 2004:13)), as well as methodological 

problems relating to camouflage effects of different protein sources (Grupe et al. 2013:154; 

Hedges and Reynard 2007:1244) and the comparability between geographic areas and 

individuals (O’Connell et al. 2012; Solomon et al. 2008; Woodcock et al. 2012).

As such, the two methods produce uncertainty at different levels, one being over the 

material presence in the assemblage, the other over the general validity of its conclusions, as 

isotope analysis mostly measure the protein intake during the last 10 years of a lifetime. 

Furthermore, archaeology´s uncertainty is composed of the uncertainty belonging to all its 

constituent parts. When applying faunal and stable isotope analysis to the study of prehistoric

diet, the uncertain elements of the individual methods and concepts, be it aprioric or self-

induced, are accumulated into the overall culture-historical argument. 

The process of inference

So what might be done about this self-induced uncertainty and the space of uncertainty? In 

attempting an answer to such difficult matters, I apply some tools provided by philosophical 

logic. Despite the next section being technical and general as to the logical properties of 

uncertainty spaces and inference-making, the point is to provide an analysis of the very 

fundamental epistemological structure of interdisciplinary integration. The results are 

reviewed in the subsequent discussion below.

Firstly, I assume that uncertainty in archaeological inference processes are reducible 

through increasing the precision and analytic rigor of the stages composing the archaeological

process. Putting this into practice would require establishing a standard for the evaluation of 

commensurability amongst archaeological inference processes, as the internal elements of a 
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research projects need to be directly comparable. Commensurability refers to the 

comparability, translatability and compatibility of theoretical claims (Oberheim and 

Hoyningen-Huene 2013). Within philosophy of science, the purpose of assessing 

incommensurability between claims is to assess their validity and accuracy, so that one has a 

rational basis on which to prefer certain claims over others (Kuhn 1977, 1983; cf. Moulines 

2000; Niiniluoto 1980; Popper 2002:280). This is particularly relevant when considering 

interdisciplinary collaboration, since representatives of different disciplines working together,

may adhere to different procedures and explanatory ideals, as well as expecting different 

practical protocols. When describing interdisciplinary collaboration, a model which reduces 

the comparison of differences to only four potential outcomes, might prove useful for 

examining the relationship between archaeology and archaeometric methods (table 1):

Table 1. The four possible outcomes of the evaluation of commensurability:
a) Shares both common procedure and common ideal, b) Shares a common procedure, but not common ideal
c) Does not share common procedure, but common ideal, d) Shares neither common procedure or common

ideal.

Procedure ↓ / Ideal → Common ideal Different ideal

Common procedure a b

Different procedure c d

If interdisciplinary research teams answer to opposing explanatory ideals, their results risk 

becoming incommensurable and thereby hinder the accumulation of knowledge (Denely 

1999:54; cf. Chua, 1986; Weaver and Gioia, 1995). Even amongst practitioners sharing the 

same explanatory ideal, the procedures for making inferences may vary, thus potentially 

making their results incommensurable. The commensurability of interdisciplinary research 

therefore depends on sharing both ideals and procedures.

In archaeology, the analytic process of making inferences between a set of data and its

explanation mirrors the execution of the practical process (carried out from field work to the 

writing of reports and papers). This pairing of both the abstract and practical process may 

have come about as a result of the dominant empiricist epistemology of archaeology (Darvill 

2008a), and the need to approach the data inductively (Darvill 2008b). The order of elements 

within the combined process of inference and practical conduct can thus be outlined as 

follows:

d  e ⇒ ⇒1 c ⇒2 x = k´
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Where: d = data collection, e = empirical record, c = empirical confirmation, x = explanation,

k´ = knowledge (in practical definition). The markings of (⇒1) and (⇒2) signifies the first and 

second inferences of the process. I claim that the properties of the space of uncertainty in 

specific cases, mainly are the result of ⇒1 and ⇒2. Given the above process, the space of 

uncertainty can be given the following expression, which in turn allows for the calculation of 

the degree of uncertainty:

( SoU = su ∙ au ) 

In which: (SoU) = space of uncertainty, (su) = self-induced uncertainty and (au) = a priori 

uncertainty. The values of (su) and (au) are determined by the outcomes of table 1 (a, b, c, d). 

At any time, one of the four potential outcomes will determine the properties of the space of 

uncertainty. Put another way: It is the degree of correspondence/consolidation with common 

explanatory ideals/standards/procedures that determine the size and characteristics of the 

space of uncertainty. It follows then that low a priori uncertainty implies good potential 

access to knowledge, while low self-induced uncertainty implies good actual access – given 

that the a priori uncertainty is constant (table 2).

Table 2. Type and amount of uncertainty, and the effect upon access to knowledge.

Type ↓ / Amount → Low uncertainty High uncertainty

A priori-uncertainty Good potential access Poor potential access

Self-induced uncertainty Good actual access Poor actual access

In calculating the degree of uncertainty one summarizes (su) and (au). If the level of both 

types of uncertainty are low, then the uncertainty level of the space of uncertainty will be 

accordingly low. Note that the a priori uncertainty level may approach infinity (au → ∞), as 

the availability of knowledge regarding some objects of study can be virtually zero. Which 

outcome of (table 1 and 2) that actually occurs are context dependent. Even though an 

interdisciplinary work group may only hold one of the outcomes at a given time, the purpose 

of integration is working towards the most desirable state of cooperation, whereby both the 

potential and actual access to knowledge is made greater through a consolidation of processes

and explanatory ideals. Furthermore, these four potential outcomes determine what properties

(SoU) exhibits at any time. Being able to define the relation between the outcomes and the 

properties of (SoU), is an important step towards developing a technique that can reduce the 
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space of uncertainty. To this end I propose the following formula:

(p ˄ i)  c⊃

Reads as follows: If (p) = process and (i) = ideal corresponds, then (c) = consolidation 

ensues. It may be interesting to investigate whether ((p ˄ i)  c⊃ ), whereby process and ideals 

are consolidated, may also be a guarantor for best practice. Note that any of (a, b, c, d) could 

be inserted as variants of the elements (p) and (i) in the formula ((p ˄ i)  c⊃ ). In this way we 

have a logical expression for the comparison of all possible statements, which enables an 

assessment of commensurability. The properties of these compositions can be examined in a 

truth table (table 3), where distinct claims may be examined against a standard:

Table 3. Truth table presenting the truth values of the potential variants of the statement (p ˄ i)  c.  signifies⊃ ⊤
true,  signifies false. The outcome is given by the rightmost column. For a conclusion to be true, both⊥

constituent parts (the premises) most also be true. The table is only meant for clarification purposes at an
epistemological level, as logical expressions enhance the transparency of arguments. No further application is

intended.

p  i  (p ˄ i)  c⊃

a) ⊤ ⊤ ⊤
b) ⊤ ⊥ ⊥
c) ⊥ ⊤ ⊥
d) ⊥ ⊥ ⊥

As shown by the truth table, it is only in cases such as (a), when claims share both a common 

procedure and explanatory ideal, that proper integration can occur. All the other three 

potential variants testify to a lack of consolidation and integration. Therefore, in any of the 

cases of (b, c, d), either the procedure, the explanatory ideal or both, diverge with each other 

or with a given standard. This causes the space of uncertainty to not be kept at its minimum.

Outline of a common epistemic platform

The above excursion into logics may seem to have taken us far from the initial concern of 

whether there really is a troubled relationship between archaeology and archaeometry, 

resonating with the general “two cultures” debate of academic disciplines. Rather to the 

contrary, its purpose has been to illustrate the very basic properties of integration between 

elements in general. It may then be applied to the instance of integrating scientific 

methodologies with archaeology. The outcome of the truth table shows that integration may 

only be attainable when the working procedures and the explanatory ideals of different 
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disciplines are made compatible. It is my claim that such compatibility in turn, is made 

possible through a common epistemological platform, acting as a common standard and 

mediator between more or less humanistic archaeology and the science of archaeometry. 

Personally I think the lack of such a common platform, evident by the absence of any general 

debate on archaeological epistemology, is indicative of a somewhat troubled relation between

the two cultures of archaeology. People tend to disagree on whether the relationship is 

troubled or not. For my part, I see an untapped potential for integrating archaeology and 

archaeometry, irrespective of how troubling the relation might or might not be. I take it that 

integration is a desirable goal in interdisciplinary collaboration, in its own right. A goal which

is preferably made achievable by explicitly taking care of the four epistemological challenges

raised earlier in this paper.

The claim of this paper has been that the increasing application and integration of 

scientific methods in archaeology result in an ever increasing need for a common epistemic 

platform. I contend that the most fundamental obstacle to the successful integration of science

and archaeology lies at the analytic and epistemic level, as it is “crucial for researchers to 

command the basic theory and assumptions of other special fields and disciplines, in order to 

evaluate claims for new methods, applications and results” (Dincauze 2000:4). By identifying

and discussing four epistemic factors, my aim has been to illustrate some of the difficulties a 

common epistemic platform must be able to remedy, if archaeology and archaeometry is to be

fundamentally integrated. Though it is not my intention to draw up the basis of such a 

platform, I claim that a common epistemic platform is desirable in itself, as a consensus on 

what should form the basic epistemic structure of archaeology, is necessary in order to 

evaluate knowledge production both amongst archaeological sub-fields and when cooperating

with the sciences. Ultimately, a common platform, formed on whatever basis, helps 

counteract incommensurability. Thus, I hold that the dialectics deriving from disagreements 

do play a constructive and important role in the development of archaeology (cf. Bintliff 

2011:8). Even so, a common epistemic platform is taken as a precondition for dialectics to 

achieve any level of fruitfulness, as one has to agree upon some basic rules of interaction in 

order for a true dialectic relation between opposing views to arise. I will now make an outline

of the proper function and content of the requested epistemic platform: 

First of all, the function of such a platform would be to provide a unified analytic 

framework facilitating the consolidation of explanatory ideals and procedures amongst the 

participants adhering to different parts of the science/humanities-spectrum. This will in turn 
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make intercommunication safer and easier, while preventing incompatible local dialects to 

disrupt the functioning of the group.

Secondly, the epistemic platform must also be able to provide a research strategy that 

ensures the highest possible level of relevance to all participants, as “the most eminent 

question is how to establish team processes that help capitalize on multidisciplinarity” (Fay et

al. 2006:565; cf. MHC 2006:6; for a review of how this may be achieved, see Martin 2013:9-

10). This may be achieved through a stepwise (bottom up) research strategy whereby the 

design of every research problem gets influenced by the mutual inclusion of field-specific 

topics. When turning this essentially practical process into an epistemological consideration, 

a structure emerges: For interdisciplinarity integration to function properly, it is necessary to 

build a research strategy that deals with the potential epistemic challenges in a bottom-up 

manner. By this is meant that each epistemic factor should be dealt with according to their 

appropriate level, starting of with the most fundamental, and working its way upwards. The 

reason for this is that risks tend to accumulate if not the most fundamental epistemic 

challenge is resolved in advance of less fundamental ones. To make an example of the 

epistemic factors included in this paper: Different levels and types of uncertainty (bottom 

level) being the most fundamental challenge to coherent integration included here, should be 

resolved before there is much use in moving on to the next level. It is here asserted that one is

not able to consolidate disciplines directed at various explanatory ideals (lower intermediate 

level) without first clarifying and connecting the space of uncertainty belonging to the 

participating disciplines. As these factors are handled, one is able to comprehend and thereby 

make common reference points between disciplines exhibiting different degrees of 

specialization (upper intermediate level). It is only when all the preceding levels have been 

accounted for and mended, that the real root of communicative challenges (upper level) may 

be rectified. This goes to show that what is most often considered the primary challenge to 

interdisciplinary collaboration (terminology and common understanding), is only but the tip 

of an epistemic iceberg (see figure 1).

This bottom-up research strategy is very much in keeping with Hawkes´ (1954) ladder

of inference, in which – using the terminology of this paper – the more fundamental aspects 

least prone to uncertainty are addressed first, before moving on to the less certain aspects.  It 

is still important to avoid a situation where the more precise results of archaeometric methods

are awarded a static position within the hierarchy of elements going into the overall 

archaeological ambition.
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Figure 1. Model of research strategies not considering (a) and considering (b) epistemological factors affecting 
interdisciplinary cooperation.

Despite archaeology being a truly multifaceted discipline, the collaboration with other 

academic fields has often resembled a hierarchical relation, whereby other disciplines get 

hired according to their ability to provide support in solving specific archaeological needs. A 

main concern regarding the integratability of scientific methods and research results in 

archaeology, is that the importation of such elements in many cases does not go beyond the 

level of a local “pick and choose”. This is what the bottom-up research strategy and the 

common epistemic platform is supposed to counteract: By ensuring multiple points of 

reference, compatibility can be achieved, thus making sure that every element is included in 

feedback-loops, re-acting upon the research process itself (cf. Bray and Pollard 2005:180; 

Jones 2005:206). This needs particular emphasis, as the relation does not only go one way. 

By facilitating an easier cooperation between archaeology and archaeometry, the common 

epistemic platform may also enable a more interactive exchange – providing a two-way 

relation, and making archaeology´s contribution to the sciences more visible: “there are many

relationships between archaeology and science. Archaeometry describes only the one-way 

flow of information and instruments from other sciences into archaeology” (Schiffer 2013).
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Conclusion

This paper set out to evaluate what epistemological platform might integrate archaeology and

archaeometry in interdisciplinary research projects, and how such a platform might provide 

productive interdisciplinary research strategies. A model was presented, suggesting how to 

cope with the cumulative and hierarchical epistemic challenges presented by interdisciplinary

cooperation between archaeology and archaeometry. The model proscribes a bottom-up 

research strategy in which the four epistemic factors consisting of 1) communication, 2) 

specialization, 3) explanatory ideals and 4) uncertainty levels and types, are included in self-

reflexive practice of a research group, integrating the elements in re-active feedback loops. A 

main objective was applying the epistemological analysis in identifying key factors affecting 

the “two cultures” relation of archaeology.

When it comes to the very layout of a common epistemological platform, both the 

practical and the epistemic responsibility of archaeologists heading interdisciplinary research 

groups has been pointed out: “As definers and integrators of research projects, archaeologists 

can ease integration with the three C goals: complementarity of different data sources, 

consistency between data sets, and congruency of scale” (Dincauze 2000:24). The latter two 

goals are particularly important, as they form the basis for a shared epistemic platform. How 

exactly the three “C goals” are to be achieved is highly dependent on the constellation of 

people and skills included in a given project. A general rule of thumb may be identified as 

vital to the proper functioning and successful integration of interdisciplinary research groups: 

That is the presence of high quality team processes whereby the conceptual schemes and 

working procedures of the cooperating disciplines gets strung out and dissected into 

comparable units. This process should be repeated frequently, because as the group reflects 

on its own practice and goals, it will become more successful in providing itself with 

common points of reference, thus increasing the quantity and quality of the potential 

connections between the participants. In essence, this is what integration consists in. It 

follows then that integration is not just the synthesizing of various elements at the end of a 

cross-disciplinary research project, but just as important, integration is an active mode of 

operation during research.
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