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Social networks and the creation of the Pitt Rivers Museum
We consider how far different ‘networks of connection’ have structured the relationships between curators, collectors and objects at the Pitt Rivers Museum at Oxford University. Museum collections are generated through complicated, fluctuating circulations of people and things that are literally endless and, when there is a high standard of computerized documentation, network analysis can be a stimulating and revealing methodological tool. Network analysis can reveal patterns in sets of social relationships that are too large to process or analyze mentally, and it can be a spur to more in-depth, nuanced research. An introduction to network theory and a consideration of ‘network’ as a metaphor for social and material interactions more broadly is followed by a discussion of our research into the history of the Pitt Rivers Museum and an assessment of the strengths and weaknesses of network analysis as a research tool in the museum context.
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In this paper we consider how different ‘networks of connection’ illuminate and provoke the analysis of the relationships between curators, collectors and objects during the early history of the Pitt Rivers Museum. When faced with a complicated, shifting circulation of people and things that is literally endless – as is the case when considering the history of a museum, a person’s life, a business or a laboratory – network analysis can be a stimulating and revealing methodological tool. It can show patterns in sets of social relationships that are beyond normal reasoning, and it can be a spur to more in-depth, nuanced research. 

This paper is the result of work undertaken during ‘The Relational Museum’ project, a research project funded by the Economic and Social Research Council at the Pitt Rivers Museum, Oxford. The project team explored the history of the Museum, focusing on a roughly sixty-year period following its founding in 1884, with the aim of investigating a range of collecting networks and relationships that have shaped the institution over the years and to provide a window on contrasting geographical, disciplinary, social and historical contexts. Although our research work concentrated on six individual collectors – Augustus Henry Lane Fox Pitt Rivers, Edward Burnett Tylor, Henry Balfour, Charles Gabriel Seligman, John Henry Hutton and Beatrice Mary Blackwood – we were quickly confronted by an daunting mass of information concerning thousands of collectors and donors who have contributed to the Museum’s development, and the thousands and thousands of objects with which they were associated. All these people and things were interconnected to varying degrees in complex ways. 


Take, for example, a collection of around 80 objects, primarily pottery eating bowls, water vases, cooking pots and ladles, from the Zuni and Hopi people of Arizona and New Mexico. These particular objects were collected by James Stevenson, who, in 1879, led the first research expedition for the Smithsonian’s newly formed Bureau of Ethnology to study Zuni and Hopi cultures. The collection – made sometime between 1879 and 1884 – passed from Stevenson to John Wesley Powell, who was Director of the Bureau, and then from Powell to Henry Nottidge Moseley, who was Oxford’s Linacre professor of human and comparative anatomy. It may well be that Moseley acquired the collection from Powell during his visit to Canada and the United States with Edward Burnett Tylor in 1884, since he and Tylor traveled together and spent some time studying the cultures of New Mexico during this trip. Tylor and Moseley managed the administration of Pitt Rivers Collection when it first arrived in Oxford in the mid-1880s, so it is no surprise that Moseley’s wife, Amabel Nevill Moseley, donated his ethnological collections to the Pitt Rivers Museum in 1896, five years after his death. 


This small group of objects passed through four pairs of hands – Stevenson’s, Powell’s, Henry Moseley’s, and Amabel Moseley’s – before entering the collections at the Pitt Rivers Museum. The Museum contains well over 280,000 objects (and around 250,000 photographs although in this paper we have only considered the objects), so it is easy to see how complicated such sets of social relationships can become. Many, although by no means all, of the people who collected and donated objects were known to each other and moved in the same social and intellectual circles. They might have worked together, or traveled together, or been members of the same clubs and societies, or met the same people during the course of their research. The same field collectors sometimes supplied objects to a number of different secondary collectors, who later gave their material to the Museum. Tylor, for example, donated a second group of Stevenson/Powell objects from Arizona and New Mexico to the Museum in 1911, and his wife, Anna Tylor, donated a third installment following his death in 1917. Thus, Stevenson is linked to the Museum via Amabel Moseley, Edward Tylor and Anna Tylor. It follows that a number of field collectors can be associated with a single donor: hundreds of different collectors are associated with major donors like General Pitt Rivers or Henry Balfour, who between them gave tens of thousands of objects to the Museum. Any one of these field collectors might themselves be linked to five or ten other donors, or they might not be connected to anyone else associated with the Museum. 
These clusters of people were held together by the flow of objects, but each transaction resulted from varied motivations, so that the Museum itself is an emergent entity, made up of a range of activities, negotiations and interactions spread out through time and space. Some collectors worked specifically for the Museum, but many others, like James Stevenson, acquired objects for their own reasons – personal and/or professional – which only later, perhaps through serendipity as much as desire, found their way into the collections in Oxford. Some people who were active in creating these networks may have had little idea of what the Museum was for, while others may have been completely unaware of its existence. 

The history of anthropology tends to emphasize those collectors who were well known, like Pitt Rivers, Tylor and Seligman, but collecting objects was a common practice at the turn of the twentieth century, uniting people from a variety of backgrounds – colonial servants, members of the armed forces, clerics and amateur scholars – who shared an interest in the history and diversity of human cultural life. Indeed, those responsible for redirecting material to the Museum need not have been involved in archaeological or anthropological research personally. Anna Tylor and Amabel Moseley may not have been as well known as their husbands, but their decision to donate certain objects to the Museum played its part in the creation of the Museum as a whole. The Museum’s collections are testament to the activities of all these contributors whose work, however modest at an individual level, was cumulatively vital. By studying a person’s social and intellectual associations, through the various people linked to their collecting work as field collectors, donors or middle men/women, we can begin to understand their motivations more clearly and why they might have been linked to the Museum. The reasons behind individual donations, or specific sets of associations with the Museum, have constituted the Museum itself. It is these motivations, desires and views about the world that, together, make up the Museum’s history. By studying some of these networks of people and things, and asking how and why they ‘hold’ together in certain ways at certain times, we are enquiring about the history of knowledge, ideas, and how an institution is created and maintained. 


The scale and complexity of the relationships that have constituted the Pitt Rivers Museum led us to seek alternative ways of visualizing and analyzing our data. We used network analysis to complement our in-depth historical research with some broader exploration of these sets of associations and relationships en masse. The network diagrams we created illuminated links between collectors and donors that we would have been unaware of otherwise, and raised the profile of people who might have escaped consideration. Here, we focus on the potential this methodology has for future research, particularly as many museums are improving the quality of their documentation and making it available electronically. As these resources develop there is no reason why this kind of network analysis should not be available at the click of a button and become a common research tool (a simpler version, which allows researchers to generate lists of connections between individual collectors at the Pitt Rivers Museum is now accessible online at http://history.prm.ox.ac.uk).


We start with a summary introduction to network theory and a discussion of ‘network’ as a metaphor for social interactions more broadly, before describing our case study in more detail and assessing the strengths and weaknesses of network analysis as a research tool in the museum context. 
Networks

The basic idea is bewilderingly simple: to take any relationship or transaction (even saying something to someone is consistent with this approach) and represent the people as points and the relationship or transaction as a line between the points. Some lines may be given arrows to indicate directions. Either different types of line or different diagrams can be used to represent different transactions.

A ---> B

B ---> A

This could represent A speaking to B and B replying, or it could represent A hitting B and being struck back. The idea of social networks provides a way to think about the complex web of relationships in which all humans are enmeshed (the use of network theory in anthropological research was pioneered in Manchester in the 1950s and 1960s). Social Network Analysis provides a way of thinking that emphasizes relationships from the outset and hence provides a counter to the methodological individualism that characterized some twentieth century economics and other social science. Network Analysis can help us analyze many aspects of social life, from the way family relationships are structured via the distribution patterns of valued objects to cooperation in factories or fields. The dilemma and methodological danger lies in attempting to connect the many different networks in which any one individual or object is a part.


To begin with one can think of an individual linked by metaphorical ‘network connections’ to everyone else in the world. But for most people almost all of these connections are non-existent (1). Using this general definition, the network of aspect X (for example the people with whom one sometimes sells or exchanges craft goods) uses the way that X connects people to weight the abstract relations that each individual has with every one else in the world. Most such relations are non-existent and hence weighted zero and ignored - but in abstract it is worth mentioning them. We end up with a network of relationships that links individuals - this may be asymmetric, as already mentioned, and it is likely to be dynamic - it may change over time. Consider the network of people that a young woman may address - in many societies women do not address their parents-in-law for several years after marriage. Her network of co-conversants may shrink on marriage and then later expand as they resume talking (2). Another network is that of potential marriage partners. In groups that practice in-group endogamy the limits of that network may coincide with the separate network of people of group/tribe/nation Y. They may be made to coincide by adroit manipulation along the lines of ‘we thought she wasn't one of us but now we find that she was all along and now we have corrected our original mistake…’ Such post-hoc redefinitions can, literally, cover a multitude of sins, and have done so for millennia without many problems.


The many different networks through which people live are interconnected, as we have just seen in the hypothetical example, but it is important for the sake of analytic clarity to maintain their separation for there are features and patterns that may occur in one network independently (or at least separately and without direct causal connection) of others. Clearly, marriage networks are different from genetic networks because of adultery and illegitimacy. 

Another feature of networks is that they are susceptible of formal analysis. A network is a set of points (individuals) connected by links that can be directional (asymmetrical) and weighted (some may be more important than others). There are mathematical models of such structures (through lattice and graph theory and their algebras) that can provide formal models of existing observable network types. These have been used in recent years by Houseman and White (1996, 1998) on networks of marriages (which has been a topic long discussed by theorists influenced by Claude Lévi-Strauss). They consider what actually happens rather than the theoretical predictions of structural analysis - which may or may not emerge as a feature of the mapping of actual marriages - so making it an empirical question how 1) what people do may correlate with 2) what they say they do. This poses the analytic challenge of how these may relate, which is a perennial and central question for anthropology. 

The following diagrams could represent a distribution network of a class of object going from wholesalers to retailers to the public. Note that the flow of objects is down the network. Money in one form or other follows back up. But A <--> B represents an exchange or swap.

The classical genealogical diagram is of course a type of network. Theorists such as Barnes (1983), Mitchell (1949), and latterly Hage (1976), Hage & Harary (1983), and Wellman et. al. (1996), have put substance on the way that such diagrams are intuitively viewed. The diagrams are ‘graphs’ in a technical, mathematical sense and hence susceptible to formal analysis using the results of graph theory. Intuitive notions such as density (what proportion of the maximum number of possible connections exist) and compactness (how many steps/people link each person to all the others in the network) can be given precision and formalized to the extent that a computer programme can measure these attributes and given information about some people it can identify the sub-groupings (if any) within the group – which may change with time (see e.g. Werbner 1990: 182-98 for a worked example (3)).

Networks and the problems of metaphor

In recent years a new variant of network theory has been promoted by Bruno Latour (1991, 1999a, 2004), John Law (1986, 1994), Michel Callon (1986) and others, which has been referred to under the sobriquet of ‘Actor-Network Theory’. This is very different from the original ideas of Social Network Theory. In Actor-Network Theory, Latour and others have used, to startling effect, the idea of treating objects as intentional agents of equal weight to human actors. This has interesting and beneficial effects for many aspects of archaeology and social studies of science, and has played a part in the recent revival of interest in material culture, since the inanimate objects are now treated as actors in their own right. The metaphorical extension of agency nicely captures the brute intransigence of one agent, object or otherwise, from the perspective of another. Although granting objects straight-forward intentionality may be a step too far, trying to assess the efficacy of objects in terms of their precise physical properties and ensuing social influence represents an important expansion of the anthropological remit. The world is composed of social and material forces that (re)act together in complicated ways to create and maintain cultural meaning. Tracking these interactions means taking both human and non-human agents equally seriously. 


We have employed the metaphor of a network as a methodological tool, not as a theoretical maxim. The notion of a network destabilizes entities and problematizes their effects, but ‘network’ is a word that has been strongly criticized even as it comes into regular usage in anthropological circles. It tends to imply a static situation, when in fact social relationships are constantly in flux and endlessly subtle and complicated. A network depicted in 2-dimensions can give the impression of flattened time, suggesting that all the relationships shown are operating simultaneously. Interactive technologies give the potential for a more subtle, and perhaps more credible, representation of complex sets of social interactions, but in the meantime we are aware of the limitations of 2-dimensional networks in this respect. 


The network metaphor also suggests a distinction between ‘nodes’, or actors, and the links, or relationships, they share. In fact, there is a strong argument that actors cannot be so easily separated from the relationships of which they are a part. It is proving difficult to shake off the conceptual and cultural distinction between object and subject, between what seems to be static and what seems to be unstable. Those working in Science and Technology Studies seek to collapse this distinction and establish new grounds for analysis. They are all too aware of the problems inherent in the network concept. Latour has distanced himself from the network metaphor, stating that ‘There are four things that do not work with actor-network theory; the word actor, the word network, the word theory and the hyphen!’ (1999b). (This is a case in point: it is not always easy to remove yourself from the relationships that surround you and Latour remains closely associated with ANT.) Theoretically, a network is a useful metaphor only in so far as it allows you to track assemblages of people and things through small-scale, concrete links that constantly shift. The emphasis should be on how constantly fluctuating associations between people and things become ‘institutionalized’ – how the coherence and stability of any given network is maintained through individual motivations, group dynamics, the durability of objects and buildings, and so on – rather than seeing the network as a representation of those interactions. In other words, the network metaphor should be a starting place not an end point. 


Notwithstanding the theoretical limitations of the network metaphor, network analysis has the potential to be a provocative and informative methodological tool. This is particularly so when dealing with extremely large sets of data. Computer-generated network diagrams can throw up patterns in social relationships that would otherwise be impossible to process or analyze mentally. Such diagrams are provisional and practical, providing a new way of visualizing existing information. With this in mind, we have explored the strengths and weaknesses of network analysis as a way of exploring the history of the Pitt Rivers Museum. 
A network approach in the museum context

A museum is far from static. It is composed of a complicated mass of social relationships, formed between curators, administrators, collectors, visitors, communities living in different parts of the world, collections, individual objects, exhibition cases, labels, accession books, guidebooks, buildings, communication systems, and so on. The list is endless. The harder one looks, the more connections one seems to find. All these social agents variously interlink. Stability – materialized in the form of an institution such as a museum – emerges as a result of specific interactions, but it is always provisional and constantly under review. Writing a history of a museum involves tracking these socio-material connections. It is impossible to track the museum exhaustively, or recreate the shifting assemblage entirely for any one moment in time. If one looks in too much detail there appears to be no possibility of a single definitive history. However, it is possible to start unpicking some of the interconnections, and looking for stable patterns of connection. 


One way to do this is to take a small set of relationships – centred, perhaps, around one object in the museum, or one collector, or one fieldwork expedition – in an attempt to chart the relevant relationships in detail. Another approach involves stepping back and starting with larger sets of associations. This might involve analyzing all the collectors who gave material from North America, or all the donors who were members of a certain academic society. When considering a large museum, the numbers of people and objects involved quickly become far too extensive and the sets of connections far too complicated to classify mentally or describe in narrative form. This can be true even when a single person is taken as the linking factor in the analysis. Augustus Henry Lane Fox Pitt Rivers’ collection, which he donated to Oxford University in 1884 and formed the foundation for the Pitt Rivers Museum, is linked to over 230 named individuals according to the Museum’s records. These people either collected or owned material that later found it way into Pitt Rivers’ private collection, and from there to Oxford University. Working out and then visualizing how all these people were themselves interconnected is a task beyond the powers of normal reasoning. Network diagrams are a useful alternative, but they require unusually comprehensive level of documentation regarding the provenance and collection history of the objects involved. 


The Pitt Rivers Museum benefits from the extremely high standard of its historical records, which are now entered onto computer database in their entirety. The first stage in compiling the base data set was to synthesize the information contained in the Museum's collections management artefact database (and other research carried out as part of the Relational Museum project) into a more simplified format. An entry for each individual associated with the collections up to 1945 (either as collector, other owner or donor) was prepared, and for each the following information was assembled:

First name[s]

Surname

Relationship with PRM (as field collector, other owner, or PRM donor)

Career/profession

Dates by which the collection associated with the individual was formed

Continents from which the collection was obtained

Size of collection [small, medium or large on pre-determined scale]

A list of all people with whom the individual was connected

Any institutions with which the individual was associated in any way, for example another Museum, being a diploma student at the PRM etc

All clubs and societies to which the individual is known to have belonged

Oxford University educated [Yes or No]

Oxfordshire based [Yes or No]

For many people, little biographical information is available (out of the total of 4,677 individuals associated with the collections up to 1945 we have at least some biographical information for about 1,910 people). Most of the readily available information concerns dead white males of prominent social position (Who was Who and similar publications routinely list education and societies membership). Although the database is a dynamic tool, since it is constantly being added to as new information emerges, any museum’s database may always be fragmentary and incomplete, and our networks are partial because only people who we know, for example, to have been Oxford-educated or members of the Royal Geographical Society can be included in the relevant diagrams. 

Another feature of the database is that the connections between individuals were not weighted for any factors (such as longevity of acquaintance or closeness of professional collaboration) because of time limitations. As a general rule, people were ‘connected’ when they had contributed to the same collection currently held at the Pitt Rivers Museum. For example, William Crooke (1848-1923), who served in the Indian Civil Service before establishing himself as a leading folklorist, collected 33 objects that were donated to the Museum by Henry Balfour during the course of his Curatorship at the Pitt Rivers Museum. Thus, Crooke is connected to Balfour, but the database and consequent network diagram does not distinguish Crooke from Stephen Thomas Aveling, who only gave one object to the museum via Balfour (4). Indeed, Balfour was such a pivotal person in the early history of the Museum that 482 people are connected to him on the database at present.


However this database was only the first stage in preparing our data for network analysis. Having collated the data from the various sources in the Museum the database was processed in order to extract the list of connected people for a given type of relationship. To do this a search was first performed, for example, identifying members of the Royal Anthropological Institute. We then exported pairs of names of people who were linked to those members. This was done in a format readable by a network visualisation tool (Graphviz (5)) which was then used to generate the visualizations presented here.

Example DOT format file for William Crooke 

digraph g {

"Crooke_William" -> "Balfour_Henry"

"Crooke_William" -> "Tylor_Edward Burnett"

}

This small network (one individual connected to two others) was processed to give the diagrams in Figure 1 (which illustrate the effect of using different settings to generate the visualisations).


Different settings work better for different data and the choice has to be worked out as part of the analysis: the best settings for one network do not provide a readable diagram for another. For example, one setting will position the most connected people in the centre of a sphere (which can lead to many overlapping individuals clustered indecipherably in the centre), another setting will try and place them higher on the page. The most useful for the networks generated in this project was based on a less straightforward principle. If one imagines each connection as a compression spring then the network is a web of spring connected points. What the software then calculates is how they will align if pressed in equally from all sides – since a well connected person has springs buffering them from all sides they will resist more and end up more centrally placed than a weakly connected person who will be displaced towards the edges.

Assessing the networks for the Pitt Rivers Museum

Since the network diagrams are generated from the existing documentation in the Museum combined with the results from our own historical research, they simply provide an alternative way of accessing that information. They do not tell a new story, but they allow us to examine the story from a new perspective. They illuminate associations that may have otherwise gone unnoticed, but the quality of the relationships shown on the diagrams requires more in-depth research. In other words, each network diagram is a jumping off point rather than finished picture. A few examples will illustrate this. 


One of the diagrams we generated showed the links between all those people who were associated with the collections at the Pitt Rivers Museum and were also students on the Oxford University diploma in anthropology (Figure 2). The diploma was launched in 1905. Henry Balfour, the first Curator of the Pitt Rivers Museum, taught diploma students alongside Robert Ranulph Marett, who became Reader in Social Anthropology in 1910, and Arthur Thomson, who was Professor of Human Anatomy at the University. Many diploma graduates went on to become colonial administrators and/or ethnographers and gave collections to the Pitt Rivers Museum. Indeed, Balfour carefully nurtured many of his relationships with ex-students, writing to them to request certain objects for the collections, mentoring their collecting activities, offering advice, and visiting them on his own travels. The diploma was an important mechanism by which he could generate interest in the Museum and develop the collections accordingly. Not surprisingly, Balfour appears at the centre of the network diagram illustrating the links between diploma graduates who gave objects to the Museum, because many of these people were linked to the Museum through him as their teacher and mentor. 


However, some individuals provide a link between Balfour and a number of other collectors who are not connected to Balfour independently. For instance, Barbara Freire-Marreco and Francis Seymour Howe Knowles, who were among the first students to graduate with a diploma in 1907, both emerge as important links connecting Balfour with a number of other collectors (Figure 2a). While this was not something that we had predicted, it is not entirely surprising. Knowles and Freire-Marreco were among the first students to enrol for the diploma in 1907, and they maintained a close relationship with Balfour. Both volunteered at the Museum, and Knowles worked as an assistant in the human anatomy department, next door in the University Museum, shortly after graduating from the diploma. These sets of associations are not necessarily a result of the diploma course itself. What is more, they are neither definitive nor exclusive. While Knowles provides a link between Arthur Thomson, Henry Balfour and William Johnson Sollas, these men were close colleagues who worked together at the University in their own right. The pattern of links on this particular diagram relates to their position with regard to the diploma students shown. The diagram tells us nothing about the specific qualities of the relationships it shows. It is simply a visualization of the links we know about through the collections at the Pitt Rivers that exist between people who studied for the diploma. 


Network analysis can also reveal clustering of interconnected individuals who are more connected to one another than to others in the network. The technical term used is that such a subset is a ‘clique’. Our analysis has revealed some interesting cliques among those connected to Balfour. Five collectors on the Diploma diagram are all linked to the archaeologist Osbert Guy Stanhope Crawford, who graduated with his Oxford diploma in 1911, but are not linked to anybody else on the diagram (Figure 2b). Similarly a group of people form an isolated cluster around Anthony John Arkell, the Egyptologist and Sudan Government Commissioner who graduated with his diploma in 1938 (Figure 2c). Other chains and clusters are more complicated and interconnect at various points with the main constellation of people. 


Indeed, some of the cliques can be rather complicated in themselves. A network diagram illustrating the patterns of connection between members of the Royal Anthropological Institute who contributed to the Museum’s collections includes a satellite cluster forming around Thomas Kenneth Penniman and Beatrice Mary Blackwood (Figure 3b). Penniman, who succeeded Balfour as Curator of the Pitt Rivers Museum in 1939, and Blackwood, who worked at the Museum from the mid-1930s until her death in 1975, are key figures in the history of the Museum during the post-war years. It is hardly surprising that they are linked to a group of fellow RAI members who gave material to the Museum. However, it was not obvious before undertaking this analysis that their respective cliques are linked via Dorothy Stewart, a painter and printmaker who was based in Santa Fe, New Mexico, for thirty years from 1925 until her death. 


Taken as a whole, the network of members of the Royal Anthropological Institute provides a striking contrast to that of members of the Royal Geographical Society (Figure 3 and 4). The former diagram reveals an extremely strong central constellation of relationships, formed around a few key people: Tylor, Balfour, Pitt Rivers, John Evans, and, to a lesser extent, people like Charles Seligman, Francis Knowles and Louis Clarke (Figure 3a). There are very few isolated groups on this diagram. In contrast, the network illustrating the links between members of the Royal Geographical Society is much more diffused. It shows numerous small satellite groups (cliques) that are distinct from the main group. Pitt Rivers, Balfour and Tylor appear at the centre of the diagram again, but this time they are joined by Henry Nottidge Moseley, William Routledge and Richard Carnac Temple (Figure 4a). The core of the diagram is itself less tight and more scattered (although this may simply be because more people are known to be members of the RAI than the RGS).

Network Measures

We can use these two cases to illustrate the quantitative approach to network analysis. The same data that was used to generate the diagrams was also processed to compute some network measures (which are summarized in five tables appended to this paper). These measures allow us to quantify the relative importance of individuals within each network in a number of different ways. The first calculation, ‘betweenness centrality’, provides a measure of the extent to which an individual ties the network together (see table 1). Wasserman and Faust define it thus: ‘an actor is central if it lies between other actors on their {paths of connection}, implying that to have a large “Betweenness” Centrality, the actor must be between many of the actors via their {connections}’ 1999: 189. Of the six individuals we are interested in, Tylor and Balfour score extremely highly for betweenness centrality for both the RGS and the RAI networks, while Seligman ranks thirteenth and tenth respectively. Pitt Rivers ranks highly for the RGS network, but not at all for the RAI network. 
‘Degree’ (table 2) is one of the most straightforward ways of measuring a network. A node (here an individual) has a higher degree depending on the number of links that they have. Hence an unconnected individual has degree zero, whereas someone connected to every other node in the network would have degree one. Wasserman and Faust provide detail some of the further elaborations possible for this measure (1999: 100-7), for example where connections have direction (and may be unreciprocated). Our analysis assumes simple networks of bidirectional links. Nearly all the collectors we have been studying ranked highly for degree when we measured the RAI and the RGS networks, however it is slightly surprising that Beatrice Blackwood does not. In fact, Blackwood does not rank highly in any of the network measures we have carried out. This is no doubt partly due to the nature of the information we have regarding Blackwood and her collecting work. She undertook research work in North America during the 1920s and then made two fieldwork trips to New Guinea in the 1930s. She also worked at the Oxford University Museum and the Pitt Rivers Museum throughout her life, so she is recorded as the field collector and the source for nearly all the objects in her collection. Those people who are recorded as an ‘other owner’ for her objects are, more often than not, members of the indigenous communities she worked with and therefore unlikely to be connected to anyone else on the Museum’s database. In contrast, collectors like Balfour and Tylor, who were frequently sent objects by prominent academics, collectors, travelers and researchers within the anthropological community, show up on our networks as extraordinarily well connected individuals. Their connectedness is boosted by the relatively high level of connectedness of the other individuals that link to them. This is another reminder that a range of factors, including collecting style and fieldwork practice, but also gender and nationality, will affect, not only the connectedness of an individual, but also the visibility of their connections in the historical record.
The next two tables (3 and 4) show the ‘hubness’ and ‘authority’ of the two networks in question. The definitions are closely interrelated but they are separable. They have been defined as follows: ‘Hubs and authorities exhibit what could be called a mutually reinforcing relationship: a good hub is a page that points to many good authorities; a good authority is a page that is pointed to by many good hubs’ Kleinberg (1997: 8). Kleinberg then provides a mathematical solution to the circularity of the definition that preserves the core intuition distinguishing them: many different individuals look to a single authority figure, whereas a hub looks to (links to) many different authorities. Because these two measures are mirror-images of each other, the rankings of various individuals for both hubness and authority are very similar. Tylor and Balfour are the only two collectors we have been studying who rank in the top fifteen for either of these measures, and Pitt Rivers, who is the only other individual from our six collectors with a high rank, ranks around 25th for each. This is not surprising, since Tylor and Balfour both connect to many other key players are a point of connection to the network for many people. 
The final measure to be considered is PageRank (table 5). This is one of the measures that has been introduced in the analysis of the World Wide Web, and is used by search engines such as Google in working out the order in which to present results to a given search (hubs and authorities also have important applications in the analysis of the WWW). The basic idea is this: if you move around a network making random decisions at each point about which link to follow then you will end up arriving at some locations more than others since the effect of these random decisions will take you to the ‘well linked’ nodes more often than to the lightly linked nodes, and, of course, you will never visit those nodes with no links at all. PageRank then provides a numerical instantiation of this. Interestingly, Tylor does not rank as highly for PageRank for the RGS or RAI networks, whereas Balfour does; meanwhile Hutton ranks highly for the RAI network, and Pitt Rivers ranks highly for the RGS network. 
Network measures provide a way of quantifying an individual’s relative importance within each network. If one was to start the enquiry with statistical analyses such as these they would lead to the following choice of key figures:

Balfour, Henry

Tylor, Edward Burnett

Moseley, Henry Nottidge

Temple, Richard Carnac

Routledge, William Scoresby

Rolleston, George

This list has been produced by summing the rankings provided by all the different tests. We note that Pitt Rivers and Seligman are twelfth and thirteenth, while Hutton is 34th in the ranking. Much of the difference must be attributed to the statistics being compiled for the membership of only two professional bodies. Balfour and Tylor are considerably in advance of all others, being singled out by all the measures used; the other collectors were ranked highly by some measures and less so by others. It would be an extraordinary result if none of the individuals we were interested in were of measurable importance, and yet these calculations raise interesting questions regarding the role of other individuals in the early history of the Pitt Rivers Museum, people such as Henry Moseley and Richard Carnac Temple, whose contributions may not have been given the attention they deserve. 

Moseley, as we noted earlier, was Linacre professor of human and comparative anatomy at Oxford. As soon as he arrived at the University in 1881 he pushed forward negotiations with General Pitt Rivers regarding the donation of his collection to Oxford, and once the collection arrived in Oxford, Moseley oversaw its installation and organization, employing Henry Balfour as his assistant in 1885 to help with this work. Although he was forced to retire due to ill health in 1887, he was integral to the Museum’s foundation and earliest years. Temple was one of the most prolific donors to the Pitt Rivers Museum in the 1880s and 1890s. As a member of the Indian Army, he travelled throughout Asia and sent thousands of objects back to the Museum, where he knew both Tylor and Balfour and kept in touch with them regularly. 

The other two collectors who appear on the list here are William Scorseby-Routledge and George Rolleston. Rolleston was Moseley’s predecessor, a polymath who taught anatomy, physiology, archaeology and anthropology at Oxford until his premature death in 1881. Rolleston knew Pitt Rivers well and talked to him about the possibility of donating his collection to Oxford, even though he did not live to see the results of these discussions. Routledge, a traveller and ethnographer, may have known Balfour through his wife, Kathryn, who enrolled for the Oxford diploma in anthropology in 1911. The couple turned to Balfour for advise regularly during the First World War regarding their research in Easter Island and the Southeast Pacific. Although all these men were important to the development the Museum in their own way, they are not people one would necessarily chose to focus on if studying the Museum and its historical links to the RGS or the RAI. As it is, the quantitative approach corroborates some of the qualitative or historically based choices we have made about people of interest to the history of the Museum, but it also raises the profile of some collectors who might otherwise be thought of as more peripheral to the institution and its history. 

People Centred or Object Centred Networks?

The networks so far considered take society membership or shared education as their starting point. It is also possible to generate networks around a single person or around an object or a group of objects in the Museum. That said, taking a single object as the linking thread to create a diagram is – in most cases – hardly worth the effort, since the number of people linked to a single object is usually well within the range of conventional means of analysis. A larger group of objects provides a more stimulating subject for network analysis, showing the connections that existed between all the people linked to those objects. For example, Henry Balfour was very interested in fire-making technologies, and collected hundreds of fire sticks, tinder boxes, matches, flints and steels, samples of tinder, and all manner of objects connected with kindling fire. In 1907 he published a paper on fire pistons. These objects consist of a closed tube with a piston, which, when forced down sharply, ignites tinder placed in the base of the tube due to the rapid compression of air. They were used during the early nineteenth century in Western Europe, and were found in use in Southeast Asia during the later nineteenth century and early twentieth century. A number of these objects were added to the Museum’s collections during Balfour’s curatorship, and twenty-four people (including Balfour himself) are associated with this collection of fire pistons, either as field collectors, other owners, or donors. 


A network showing the connections between these people, and others connected to them in turn, indicates some key ‘nodes’, including Richard Carnac Temple, Enrico Hillyer Giglioli, Thomas Nelson Annandale, Robert Walter Campbell Shelford and Donald Gunn (Figure 5). Each of these men connect Balfour to a number of other people. Henry Balfour appears at the centre of the diagram again, generating the most number of connections within the group, which is not surprising given his personal interest in fire-making technologies. Giglioli, a Museum Director and Professor of Zoology in Florence, gave Balfour objects he had acquired from other people fairly frequently, acting as middle-men in the chain of transactions. Balfour and Giglioli exchanged a number of objects over the years, so that both Giglioli (who received various objects, including stone tools, from the Pitt Rivers Museum in return) and Balfour were able to improve their collections as a result of their association. Annandale, another key link in the fire piston diagram, was educated at Oxford as an undergraduate and seems to have looked upon Balfour as something of a mentor while he was travelling in the Malay Peninsula. He may have donated objects partly to assist Balfour’s work developing the Museum’s collections. Annandale donated over 1400 objects to the Pitt Rivers Museum himself. In addition, a small number of the objects he collected in the field were donated by other people, including 13 that list Balfour as the donor. Of these 13 objects nearly half are related to fire-making practices, showing that their connection is important from the perspective of the growing fire-making collections.


Network diagrams were also generated for each of the six collectors we are studying in more depth as part of The Relational Museum project. Although much more detailed accounts of their collecting work will be published elsewhere, it is worth mentioning here the contrasts between some of the network diagrams associated with them. The networks generated for Pitt Rivers and Balfour are much larger and more complicated than those generated for Hutton and Seligman. This is probably because Hutton and Seligman are recorded as being both the field collector and the donor for the majority of the objects they gave to the Museum, whereas Balfour and Pitt Rivers activated a huge number of relationships with field collectors in the course of their collecting work. Tylor’s wife, Anna, has a central place in his diagram, and the same is true for Seligman’s wife, Brenda. Both these women played a pivotal part in their husband’s careers and collecting work, particularly Brenda Seligman. Balfour is also a key figure within the diagrams for Tylor and Seligman. However, Blackwood and Hutton dominate their respective networks, with the vast majority of connections running straight into their central node. 

Conclusions

Objects in museum collections help us to investigate the past social connectedness of collectors, producers, users and donors in a manner that would be much harder in their absence. They not only provide and shape important sets of historical data on intellectual, institutional, economic, political and social practices; they are tangible, surviving participants in those practices. The potentially complex layers of social interaction involved when a single object passes through many hands, crossing and transforming numerous cultural contexts during the course of its history, have been the subject of recent anthropological scholarship (for example, Appadurai 1986, Thomas 1994, Peers 1999). An anthropological museum consists of thousands of these shifting assemblages, played out in limitless cultural, biographical and historical contexts. Taken as a whole, they require a different methodological and analytical approach. Computer technology gives scope for investigating the broader social and material associations that constitute a museum at different points in time. 


The quality of network diagrams is entirely dependent on the quality of the documentation on which they are based. They are simply a means of exploring the same information in a different way. As museums take a greater interest in their institutional histories, and the standards of museum documentation improves, there is real potential for exciting new research in this area. Advances in computer technology will give scope for more subtle, virtual networks that can be navigated in three dimensions. As the quality of the historical documentation is enriched and the capacity of computer software progresses, the possibilities for network analysis – like the networks themselves – are literally endless. 


The diagrams we have produced are based on the methodological assumption that all the connections are of equal import. This is, of course, far from true, because some people may have collaborated intensely during their collecting work for the museum, while others were merely acquaintances. The questions surrounding the quality of the links between different network nodes, and how to quantify these qualities, are extremely complex. How does one rate the relative values of a person who presents the museum with 4, 000 prehistoric stone flakes from Sudan and a person who donates a single Japanese netsuke with a market value running to thousands of pounds? What if the first person gives their stone flakes in small groups, over a number of years, and provides a good deal of related documentation? The issues that arise from ranking different forms of connectedness have to be worked into any methodology that results in networks with weighted connections, but they are not insurmountable. 
Network analysis is most usefully applied to large sets of data that are too complicated for conventional research methods. The resulting diagrams illustrate relationships between people and things that are too intricate to visualize mentally or describe in narrative form. As a result, they can throw up sets of associations and individual contributions that might otherwise escape notice. They are useful research tools in this respect, because they can both indicate potentially stimulating areas for further analysis and provide a counter balance to recognized relationships and stories. However, their value relies on the quality of the additional research they engender. In museum studies they cannot be expected to stand alone, nor should they be treated as end-products. Compared to the subtlety of the shifting relationships they represent, they are crude simplifications, but they are an alternative means for exploring, illuminating and communicating the complicated associations between people and things that centre around an institution like a museum. When considering large sets of connections, such diagrams and their associated measures are perhaps the only means we have for processing and visualizing the information that is available. 

Notes
(1) We have to be cautious and say ‘most people’ since there is a small number of individual for which there are at least one way connections between them and relatively large percentages of the world’s population –individuals such as the Pope, and film or pop stars are connected to many others who are not so connected to them.
(2) In some societies the relationship is asymmetrical: the mother-in-law continues to address her daughter-in-law but not vice versa. In the jargon of network analysis this is a directional network, if A is connected to B (here: A addresses B) it may or may not be the case that the reverse is also true.

(3) Our thanks are due to Peter Parkes for alerting us to this example.

(4) Aveling was a mechanical engineer who, in 1897, gave Balfour a box of sulphur matches found under the floor of Restoration House in Rochester, Kent, which Balfour then bequeathed to the Museum at his death in 1939 (accession number 1938.35.895).

(5) Available online via www.research.att.com/sw/tools/graphviz/
References

Appadurai, Arun (ed) (1986) The Social Life of Things: commodities in cultural perspective. Cambridge: Cambridge University Press

Barnes, J.A. & F. Harary (1983) ‘Graph Theory in Network Analysis’, Social Networks : 235-44.
Barnes, J.A. 1990 (1983) ‘Modelling: for real or for fun?’, in J.A. Barnes, Models and interpretations: selected essays. Cambridge: Cambridge University Press.

Callon, Michel (1986) ‘Some elements of a sociology of translation: domestication of the scallops and the fishermen of St Brieuc Bay’, in John Law (ed) Power, Action and Belief: A New Sociology of Knowledge? London: Routledge and Kegan Paul, Sociological Review Monograph 32.

Hage, Per (1976) ‘The atom of kinship as a directed graph’, Man (n.s.) 11: 558. 

Hage, Per, and Frank Harary (1983) Structural Models in Anthropology. Cambridge: Cambridge University Press

Houseman, M. & D.R. White. (1996) ‘Structures réticulaires de la pratique matrimoniale’, L'Homme 139: 59-85.

—. (1998) ‘Network Mediation of Exchange Structures: Ambilateral Sidedness and Property Flows in Pul Eliya (Sri Lanka)’, in D. R. White & T. Schweizer (eds) Kinship, networks, and exchange. Cambridge: Cambridge University Press.

Kleinberg, J.  (1998) ‘Authoritative sources in a hyperlinked environment’ Proc. 9th ACM-SIAM Symposium on Discrete Algorithms, 1998. Extended version in Journal of the ACM 46(1999). Also appears as IBM Research Report RJ 10076, May 1997

http://www.cs.cornell.edu/home/kleinber/auth.pdf 5 Feb 2006

Latour, Bruno (1991 [tr.1993]) We have never been modern. London: Harvester Wheatsheaf

—. (1999a) Pandora’s Hope: Essays on the reality of science studies. Cambridge, Mass.: Harvard University Press. 

—. (1999b) ‘On recalling ANT’, in John Law and John Hassard (eds) Actor Network Theory and after. Oxford: Blackwell.

—. (2000) ‘When Things Strike back – a possible contribution of science studies to the social sciences’, British Journal of Sociology 51 (1): 107-123

—. (2004) Politics of Nature: How to bring the sciences into democracy. Cambridge, Mass.: Harvard University Press. 

Law, John (ed.) (1986) Power, Action and Belief: A New Sociology of Knowledge? London: Routledge and Kegan Paul, Sociological Review Monograph 32.

—. 1994 Organizing Modernity Oxford:Blackwell

Mitchell, C. (1949) An Outline of Social Organization of the Yao of Southern Nyasaland.

Peers, Laura (1999) ‘Many tender ties: The shifting contexts and meanings of the S. BLACK bag’, World Archaeology 31 (2): 288-302

Petch, Alison (2004) 'Collecting Immortality: the field collectors who contributed to the Pitt Rivers Museum, Oxford', Journal of Museum Ethnography 16: 127-139.

Thomas, Nicholas (1994) Entangled Objects: exchange, material culture and colonialism in the Pacific. London: Harvard University Press

Wasserman, Stanley, and Katherine Faust (1994 [repr. 1999]) Social Network Analysis: Methods and Applications. Cambridge: Cambridge University Press.

Wellman, Barry, Janet Salaff, Dimitrina Dimitrova, Laura Garton, Milena Gulia, and Caroline Haythornthwaite (1996) ‘Computer Networks as Social Networks: Collaborative Work, Telework, and Virtual Community.’ Annual Review of Sociology 22: 213-23.

Werbner, P. (1990) The migration process: capital, gifts and offerings among British Pakistani. Oxford: Berg. 

PAGE  
1

