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“Often, boundary implies something like edge or periphery, as in the boundary of a state 

or a tumor. Here, however, it is used to mean a shared space, where exactly that sense of here 

and there are confounded.” Leigh Star (2010, p. 602-3) 

 

1. Marginal Man 

Meeting Leigh meant sharing a boundary, in the sense used “here.” That space we shared 

in the 1980s heightened in me an already growing sense of marginality according to the meaning 

I learned from her: Robert Park’s notion of the marginal man, trying to figure out how to manage 

one’s boundary crossings that join and separate social worlds, in which the marginal man lives 

but does not quite gain full acceptance. Should I assimilate, return, transcend? The space I was 

entering joined and separated primarily science studies specialties, though these were practiced 

mostly by western, middle class, white men and women of only a few ethnicities.  

 

I was a not-quite philosopher of science, newly minted from the University of Chicago’s 

Conceptual Foundations of Science Program. I was on the job market, which meant going to the 

“right” conferences in hopes of interviews and meeting people with jobs to offer but, having 

come from a science background (Genetics) and having crossed into philosophy of biology at 

Chicago with the aid of Bill Wimsatt, David Hull, Bob Richards, and a few biologists, capital-P 

Philosophy didn’t feel like a good fit. The Eastern APA (where philosophers go to seek jobs) 

was an awful experience. I met sociologists Leigh Star and Elihu Gerson in 1982 at a four 

societies meeting — 4S, HSS, PSA, SHOT — a better fit. I got a one-year temporary job at UC 

Davis in the Philosophy Department, not far from San Francisco. Maybe we could work 

together.  

 

I arrived in Davis in September 1983 and began visiting Leigh, Elihu, Adele Clarke, Joan 

Fujimura, and Rachel Volberg in Gerson’s Tremont Research Institute in San Francisco on a 

nearly weekly basis. I met Howie Becker, Anselm Strauss, Bruno Latour, and Carl Hewitt when 

they visited the group as well. Somehow, they became “my people” while I was trying to figure 

out how to “be” in a mostly analytic philosophy department and start a history and philosophy of 

science program at Davis. I learned that what I was doing was working out strategies to “pass” as 

a philosopher.  



 

 

 

The closest I could get to philosophical “tradition” was to read Bas van Fraassen, Nancy 

Cartwright, and Ian Hacking in 1983. I had already rejected consensus in favor of cooperation as 

a core practical aim of scientists due to the influence of David Hull while I was in graduate 

school and, in similarly contrarian spirit, I had begun to favor materialities such as specimens 

and diagrams and experimental practices over mathematical and conceptual abstractions in trying 

to understand scientific modeling practices of the sorts that van Fraassen and Cartwright were 

writing about. So my interests fit well with Leigh’s interests in analyzing cooperative work in the 

absence of consensus (Star 2010).  

 

What I learned early on from “my people,” however, was that I wasn’t in the mainstream 

of anything and I’d better make that work for me if I wanted to survive as an academic. I 

couldn’t really “return” to philosophy, though I did get back in the car after each week’s visit to 

San Francisco and return to Davis, where I felt the pull of my new colleagues in Philosophy and 

as I worked with geneticist Francisco Ayala to I co-teach the philosophy of biology course 

Marjorie Grene had started. As Francisco was the recognized scientist of our shared teaching 

space, I began to feel like the philosopher by contrast, though Francisco’s friendly competition 

for that title as well — he was elected to the American Philosophical Society as we taught 

together — positioned me more as assistant professor of philosophy of biology than as assistant 

professor of philosophy. The student definition of who is what according to which department 

hosts the professor’s address worked well enough. And I wasn’t too sure what it would mean to 

transcend the disciplinary boundaries whose shared and unshared spaces I was squatting in at 

Davis. Although my perspective on academia was atypical, coming as I did from the Committee 

system at Chicago rather than from a department of philosophy, my conversations with Leigh led 

to a fairly broad “derangement” that she actively encouraged. San Francisco sociology of science 

was assimilating me as much as I was assimilating it into my UC Davis philosophy of science. 

The “tractor beam”-like pulls and repulsing magnet-like pushes in multiple directions that take 

hold after you step into a boundary space is part of what makes boundary crossings so dynamic 

but, as a result of their fine scale, the outcomes are largely unpredictable. Leigh always talked 

about tacking back and forth through the boundary space as an important mechanism by which 

daily use of a boundary object could be well-structured on both sides of the boundary space yet 



 

 

ill-structured within it. The whole San Francisco experience, beginning with my collaboration 

with Leigh, was valuable to me in the way it taught me to link my career experiences of the 

viscosity and density changes that came with my own boundary crossings to the scientific 

practices I was studying.  

 

My job having become tenure-track, gaining tenure would have to mean acceptance as a 

philosopher in at least the sense that I would become “card carrying.” Prudence seemed to dictate 

trying to “pass” as a philosopher. I had to figure out how to write for philosophy journals. The 

lure of working with sociologists of science rather than just writing about them was risky. My 

first papers were rejected. I tried more direct means of “passing”: I mentioned Quine in the 

introduction to a philosophy paper and got a better hearing from reviewers (Griesemer 1984).51  

 

I started working with Leigh as she was finishing her dissertation and I was looking for 

new, California projects. It was like working with a living koan. Her words seemed ordinary, yet 

they were astonishing. I tried to read her as I had learned in Chicago from David Hull to read 

logical arguments in science: a contradiction doesn’t count if you don’t try to draw any 

conclusions from it.52 Working in the boundary space meant learning to tolerate the dissonances 

while you tack back and forth through it. It was like being back in college on the first day of a 

computer programming class: I put Hollerith punch cards in the machine, typed on a keyboard, 

and the machine punched little holes that represent my code, then I fed them into a card reader 

                                                
51 That backfired later when Leigh and I mentioned Quine in our discussion of 

“translation” in the boundary objects paper and we were then read by Peter Galison (1997 

fn 48, p 47) as dealing only with language rather than in line with the full meaning of 

“translation” that Latour, Callon and Law had discussed: ‘translation’ failed to translate 

fully between what Leigh and I were trying to doing and what Peter was doing. As Leigh 

and I assumed, and as I suggest below, perhaps it would be more illuminating to treat the 

concept of a boundary object as a heuristic and to focus on cases of failure or breakdown 

of boundary objectification than only to try to fit diverse social practices to it. 
52 This is in contrast to logical arguments in logic and analytic philosophy, where 

contradictions are like code vulnerabilities in the internet age: you know that as soon as a 

flaw or bug is found, it will be exploited in some pernicious way. Science, unlike logic or 

analytic philosophy, tends to keep a conceptual system going so long as the flaws can be 

mapped and avoided in practice. 



 

 

and waited awhile for my printed output results to be put into a bin by an assistant tending the 

mainframe’s printer. Usually the first line of output said: “Job control error ...” At first, talking to 

Leigh was like that. I had a lot of job control errors trying to make my programmatic inputs 

return responses from her that I could interpret as successful communication, using what I knew 

from my well-ordered worlds of genetics, evolutionary biology, and Chicago-styled philosophy 

of science. We connected on topics like: heuristics, fieldwork, libraries, and museums. 

 

I knew a fair bit about the Museum of Vertebrate Zoology at Berkeley before my 

collaborations with Leigh and later with Elihu, having been an undergraduate Genetics major at 

Berkeley in the 1970s, having studied with Dave Wake (then MVZ director), and having friends 

who had done research in the MVZ. I don’t recall to what extent my knowledge of the museum 

influenced Leigh’s initial interest. My new experiences as an assistant professor of marginal-

man-science-studies made working through Leigh’s brand new, first draft boundary objects idea 

a natural. I was working on the materiality of the museum research experience and how it could 

lead to theoretical abstractions: collecting animals in the field, killing them, processing them in a 

tent, taking notes about it, transporting them back to the museum, cleaning them further, 

cataloguing and documenting them, storing them in cabinets for systematic study. I was 

beginning to write about that extraction process as a material process of abstraction — 

abstraction as the literal subtraction of parts of things (with subtraction of properties as side 

effects) by making specimens out of dead animals and fieldnotes, rather than the mental 

subtraction of properties to gain the essence of “triangle,” for example, by mentally subtracting 

the matter out of which triangles are inscribed on blackboards, or on paper, or in sand. I was 

responding to Nancy Cartwright’s early work on Aristotelian versus Platonic abstraction 

(Cartwright and Mendell 1984). It resonated in my work with Leigh that specimens were 

marginal objects — boundary objects: well-structured in daily use, e.g. by hunters seeking food, 

pelts, money, or trophies and by scientists working with specimens curated for research purposes 

seeking evidence of migration, evolution, or climate change, but becoming ill-structured in the 

shared uses between social worlds, where a dead animal was a specimen to the hunter if he could 

offer to sell it to the scientific collector, but no use to the collector if killed by knocking the 

animal on the head, thus smashing the skull. I suppose my “philosophical” ideas were similarly 

of some use to Leigh in trying to relate the world of academic philosophers to her experience, but 



 

 

the specimen philosophical concepts and methods I brought to her (“model,” “abstraction,”) 

tended to look to her, I suppose, like they had been knocked on their sociological heads. Our 

work together was as much an exploration of our attempting to exist and co-exist in an STS 

boundary space as it was of taking our respective “catches” back to our home disciplines. 

Although in some ways Leigh was always inscrutable to me, I think we both became a bit 

deranged by the collaboration in the sense that we were both crafting modes of 

interdisciplinarity, of marginality in Park’s sense, “where exactly that sense of here and there are 

confounded” to quote Leigh again. 

 

Leigh set our nacent ideas to the music of her emerging conversations on ill-structured 

problems. We riffed off Bruno Latour’s “immutable mobiles.” I got an inkling of what it was like 

to have a “sociological eye” as Mead called it (though in my case the eye was a glass one I held 

up to the light to see the wonderful refraction sociologists could do to my thinking). It seemed 

more and more like the right thing to do. I would try to “transcend” rather than assimilate social 

studies of science or return to philosophy of science. I would do “biology studies.” We wrote the 

paper (Star and Griesemer 1989). It was good. It was different. Leigh and Joan and Adele 

finished their dissertations and got jobs. Rachel left the field. I kept coming to San Francisco to 

continue conversations with Adele and with Elihu. I know now that I will never quite see as a 

sociologist sees (and that is a good thing). It is a perpetual amusement, joy and gift from Leigh 

that my most cited paper by far is in a sociology of science journal as junior author to a 

sociologist. We had planned that I would be first author of a folllow-up paper we would write 

together and publish in a philosophy journal. Sadly, that never happened, though we talked about 

it from time to time when Leigh came through the Bay Area or we met at conferences. And now 

Leigh is gone. 

 

 

2. The Concept of a Boundary Object 

According to Star and Griesemer (1989), the concept of a boundary object is  

“an analytical concept of those scientific objects which both inhabit several intersecting 

social worlds and satisfy the informational requirements of each of them ... Boundary objects are 

objects which are both plastic enough to adapt to local needs and the constraints of the several 



 

 

parties employing them, yet robust enough to maintain a common identity across sites. They are 

weakly structured in common use, and become strongly structured in individual-site use. These 

objects may be abstract or concrete. They have different meanings in different social worlds but 

their structure is common enough to more than one world to make them recognizable, a means of 

translation. The creation and management of boundary objects is a key process in developing and 

maintaining coherence across intersecting social worlds” (p. 393). 

There was a third idea in that paper beyond interpretive flexibility and informational 

requirements which was equally important to our argument: standardization of methods (see Star 

2010). We argued that “By emphasizing how, and not what or why, methods standardization 

both makes information compatible and allows for a longer ‘reach’ across divergent worlds” 

(1989, p. 405). This was key to the case we examined: the organization, development and 

management of a research natural history museum – the Museum of Vertebrate Zoology at 

Berkeley. Methods standards allowed practitioners in intersecting worlds to not only find (ill-

structured) common ground in their task work with boundary objects such as specimens and 

fieldnotes, they also provided some hope that the information assembled and curated in the 

museum could be made available for future generations or researchers at a distance to use (ibid.). 

It is gratifying that so many have found the concept useful to them. It has not gone 

untweaked or uncriticized by others, however. To some, our focus on objects was ancillary to 

their concerns or what they thought should be the main concern. Boundary work, boundary 

concepts (Gieryn 1999), boundary organizations (Bechky 2003, O’Mahony and Bechky 2008), 

boundary artifacts (Lee 2007), or trading zones (Galison 1997) might seem to present a better or 

more comprehensive ontological basis for STS work. And according to some of these proposals 

it appears that, in our focus on boundary objects and translation as the metaphor through which 

we discussed boundary crossing, we didn’t leave enough room for these other categories. To 

others, it seemed that anything could be a boundary object, which would tend to make the 

concept vacuous.  

My brief and somewhat generic response is to acknowledge these limitations on the 

concept of boundary object. But I think we had more mundane concerns in mind when we — or 

rather, Leigh (she was the brains of our operation) — worked up her idea. The concept of a 

boundary object was as much a tool for us to use in tracking our subjects as it was an assertion of 

a new ontological perspective on science in action. It is not the only category useful for the study 



 

 

of boundary crossings, for sure, but we found it useful because our scientist-subjects seemed to 

need some durable and yet plastic objects that afforded them flexibility in their dealings with 

people from/in other social worlds: the objects they co-crafted made boundary crossings among 

social worlds we wrote about, yet could serve the long-term goals of an archive of information 

for scientists of the future: they became strongly structured as specimens in the world of the 

museum scientists. Specimens and fieldnotes, species and ecological structures were immutable 

mobiles at the heart of a material culture of scientific practices relevant to several social worlds.  

And yes, I agree that anything can be a boundary object. But that doesn’t rob the concept 

of meaning any more than ‘model’ and ‘representation’ are meaningless because anything can be 

a model or a representation of anything else. Current philosophical thinking on models and 

representations says that these are four- or five-place relations, not the simplistic two-place 

relations of words to world or abstractions to concrete phenomena (Giere 2006, van Fraassen 

2008). A more nuanced view points to the dependence of the status of something as a model or 

representation on use: S uses X to represent Y to Z for purpose W. By the same token, any object 

can be a boundary object if users have an interest in tracking the movement of that object across 

pairs of interacting social worlds. Hunter H uses dead animal A as a specimen S for collector C 

for the purpose of economic exchange E. Collector C uses dead animal A as a specimen S for 

hunter H for the purpose of scientific research R. Two social worlds filled with different 

practices and purposes intersect at the dead animal/specimen. In section 5, I develop an example 

from studies of current research in the MVZ, where ecological localities are used as boundary 

objects in this five-place relational sense between scientific specialties I call “naturalists” and 

“ecologists”: naturalists N use fieldnote descriptions F to represent localities L to ecologists E for 

the purpose of reporting comprehensive collecting efforts CC; ecologists E use GPS coordinates 

G to represent localities L to naturalists N for the purpose of specifying where naturalists should 

collect representatively RC. The ill-structuring of the concept of locality in the boundary spaces 

of these intersecting scientific worlds is key to understanding some intriguing problems for 

taking ecology online, global and interoperable in some (also problematic) ways that genomics 

has gone online, global and interoperable.  

Whether an object will be a good boundary object – good to think with, good to work 

with, good to track with – depends on its suitability both to the subjects engaging the object as 

well as its suitability for the STS researchers studying those subjects. The object has to have 



 

 

“reach”: it has to be durable enough to travel between worlds, but it also has to have “brackets” 

in place – sufficient standardization of methods, for example, that the object can be plastic as it 

moves among social worlds but can be custom-fit into local practice within each participating 

world (see Gerson 2008). 

3. STS Research Tacks Across Disciplinary Boundaries While Tracking Boundary 

Crossings of its Subjects  

If I were to rewrite the boundary objects paper today, I might emphasize methods 

standardization more than Leigh and I did in 1989, but more centrally, I would emphasize that 

the concept of a boundary object serves dual purposes. We always meant it as a tool for STS 

work, a heuristic methodological category to think with as much as an ontological category of 

objects to think about, and also as a subversive concept blurring distinctions between 

methodology and ontology.53 The multiple utilities of the concept stemmed from its having 

served us as a meta-category for objects such as specimens, fieldnotes, species, geographies, 

ecologies, and so forth that we needed to negotiate and translate in our STS work to cross our 

boundaries between Leigh’s sociology, my philosophy, and our overlapping and shared but not 

yet common knowledge of the history of the museum. And because of the heterogeneity of our 

own work, we also needed a bookkeeping trick to keep track of those objects scientists and 

others made to serve their boundary crossings among their intersecting social worlds as they 

created and managed the museum. We called these “translations,” following Latour, Callon and 

Law, meaning movements from place to place or change of forms of concern in different social 

worlds. We didn’t mean the merely linguist notion that Peter Galison (1997) took from our 

paper, though Peter was broadly sympathetic to our approach and language is certainly not 

unimportant to how worlds may (or may not) intersect.  

The 1980s-90s were rich with multifarious negotiations across disciplines about what 

STS should and would be and become: historians, sociologists, philosophers, anthropologists, 

educators, psychologists, theoretical computer scientists, business management specialists, and 

information technologists all had things to say. In navigating our own boundary crossings 

between disciplinary worlds, we had to make sense of many disparate sources of data (in the 

                                                
53 The thing about subversion, though, is that subversive acts rarely tell you how to 

act once the subversion is achieved. If that’s the critique of ‘boundary object,’ then I 

cheerfully accept the criticism. 



 

 

Museum in jars, refrigerators, and cabinet shelves, in libraries, in personal archives, in interviews 

and oral histories, and in the published record), as well as many more possible sources from 

other data worlds we became aware of but couldn’t do much about (e.g. anecdotal and diarist 

lives of trappers, railroad construction workers, trap manufacturers, gun and ammo retailers, 

paper and ink makers ...). We were interested, too, in the theoretical implications for STS of 

taking the “network turn,” yet we remained focused on centers of calculation or what Grinnell 

himself called a “center of authority” as the organizing foci of our STS work. Following 

boundary objects, even just in thought experiments of possible fieldwork, rather than looking 

only at where they “end up” in some center, allowed us to consider the network and gave us a 

means through which we might imagine traversing it, even when the archival job proved 

overwhelming. Twenty-two years of working on this project on and off, a multi-investigator NSF 

grant and two post-docs (Ayelet Shavit and Mary Sundeland) later, and we still face a daunting 

task to understand the now 105-year history of the Museum of Vertebrate Zoology. Using 

various objects of concern to our subjects which we discovered in our fieldwork had crossed 

boundaries among our subjects’ social worlds seemed a good way to keep track of our own 

boundary crossings as well, between philosophical and sociological and historical concepts, 

methods and materials of concern to us as we launched our own careers in intersecting social 

worlds. Boundary objects brought Leigh and I together and guided our searches through the 

archives. Sadly, boundary crossings can also be destructive: breaking some social bonds as they 

foster others. The letters we read in the archives told as much of frustrations of working with 

these objects as of joys: of animals that sprang traps and got away, of recalcitrant hired collectors 

and guides, of equipment malfunction, of getting lost, of wasted effort. It was no different for me 

and for Leigh. Working in a boundary space where nothing quite translates easily leads to the 

frustrations every interdisciplinarian knows first-hand: papers rejected as “not rigorous,” as “not 

philosophy,” as “not sociology,” as, basically, someone else’s terrain, expertise, problem.  

The point is that Leigh brought the boundary object idea and I brought the material 

grounding of these object conceptions — specimens and species, environments and evolution, 

for example — to our joint work in a moment of methodological need. We needed to gain a 

handle on a complex historical-social dynamic, through the partial records available to us, which 

seemed at every turn to open onto wider and wider vistas of networked social-worlds interactions 

that we could not even map fully for the purposes of our study. So, today I emphasize that the 



 

 

concept of a boundary object can serve heuristically (see Wimsatt 2007), as part of one 

theoretical perspective among many to frame STS research activity as engaging processes of 

boundary crossings of science studies disciplinary worlds at the same time it serves to track 

boundary crossings of STS research subjects.  

The complementarity in my view of ‘boundary object’ as methodological for us and our 

subjects and also as an ontological concept should not be surprising, since STS is after all 

engaged in some of the same kinds of work as our techno-scientific subjects. It would be rather 

remarkable if at least some of the tools and methods that work for our subjects could not also 

work for us. Nevertheless, I agree with those critics and skeptics who would say that just because 

one has a hammer, one ought not to see every problem as a nail. As a multi-perspectival pluralist 

(Griesemer 2000a), I do not believe there can be a single, best all-purpose model of science in 

action and, further, that we need a variety of independent but complementary perspectives if we 

are ever to reach the kind of robust understanding of science that Leigh and I collaborated to 

search for. The STS toolbox, like the toolboxes of the sciences generally, needs a variety of 

tools. 

Two points in the preceding discussion call for further comment to put our 1989 

boundary object paper in the perspective of my work since then to show how deeply 

collaboration with Leigh has influenced me. In discussing the multiple utilities of the concept of 

a boundary object, I referred to some aspects of both STS research and MVZ work as “tracking 

work.” I want to develop the idea of tracking work a little further because I think that the 

perspective that much scientific work is tracking work points to contemporary STS and 

philosophical themes that were not explicitly on my radar in 1989, in particular the need to 

integrate matters of ethical as well as epistemic and ontological concern. I have been much 

slower than Leigh was to trace implications of STS research to ethical concerns and I know her 

interest in those connections predated our collaboration. I am glad to acknowledge that she began 

to open that door for me and hope that the line of thought I am beginning to pursue now would 

please her. 

4. Scientific Work Involves Tracking Work 

A key challenge in any kind of empirical work is to pay attention. Engaging and 

attending while intra-acting (Barad 2007) to co-construct phenomena is required in order to 

observe, intervene or understand phenomena on time- and size-scales relevant to one’s projects 



 

 

and interests. The world around us does not come pre-packaged in objects, properties, events, 

processes, or activities of shapes, sizes, or durations to which we can continuously engage and 

attend, to the extent often needed to gain understanding and control. By ‘control’ here I mean 

control of our own bodies, not necessarily control of the “situation” or control of the subject or 

objects of research. Scientists, for example, frequently work by “following” a process to find out 

where it leads (or how to engage, evade or avoid it, or how to affect or control its direction), or to 

find out what happens when they interfere with its operation, or to find out how they might act in 

self-control to the benefit or cost of participants, patrons, or others with interests and concerns in 

“it.” Phenomena are “packaged” in inquiry through the construction and use of research systems, 

often anchored by one or more “platforms” for research such as workers in the MVZ built 

(Griesemer, forthcoming). 

To follow a process of any extent continuously, however, is usually impossible. At the 

absolute limits of visual attention and stamina, you have to blink or your eyeballs will dry out. 

Instead, scientists (and many others) have learned to mark processes in order to track them with 

less than continuous, full engagement. Radioactive tracers, fluorescent stains, genetic markers, 

and embryonic transplants all facilitate tracking biological processes and determining how 

physiological, molecular, and genetic outcomes result from known inputs. Marks can be 

“noticings” of distinctive features that persist in subjects in stable relations to other features, to 

be noticed again at a later time or place, allowing an inference of continuity or connection 

between observed phases or stages without continuous engagement. Marks can also result from 

physical interventions that cause changes to features of subjects so as to be more “noticeable” or 

detectable to the intermittent observer or intermittently observant. In short, many of the devices, 

schemes, strategies, and technologies of science are designed for tracking work to facilitate 

empirical engagement without requiring continuous attention. 

An effect of physical marking (or of using detectors) to track processes is that the 

collection of marks yields traces – series of marks – which can be used as data, but also serve as 

points of initiation of representations of the phenomena constructed through these marking 

interventions. Instruments (or practices) designed to collect these traces have been called 

“research enabling technologies” (see Rheinberger 2010, ch. 9). 

Grinnell and his colleagues in the MVZ used various mapping techniques to make marks 

on maps that represented what they took to be distinctive features of the places they visited in 



 

 

their collecting expeditions on behalf of the museum (Griesemer 2011). “Three miles east of the 

intersection of county roads X and Y” is a place description that takes the road intersection as a 

noteworthy feature marking the place of interest three miles away. Grinnell and his colleagues 

also placed physical marks on the bodies of specimens: specimen tags with identification 

numbers, species names, collectors’ names, place and date of collection. All served to mark the 

specimen for subsequent tracking inside the museum (or to other places if the specimen was 

loaned out). More recently, ecologists, including those working in or with the MVZ, would trap, 

mark, release, and recapture animals in order to study their distributions and abundances without 

killing and making specimens of them. I don’t think, therefore, that it is too much of a stretch to 

think about tracking MVZ work by noticing that certain objects, such as specimens, travel with 

our subjects among social worlds and that we in STS can use them (e.g. specimens, tags and 

notes) as our marks to follow boundary crossing processes to see where the researchers and their 

interactants in other social worlds go. 

Thus far I have been talking about tracking epistemology: the role of marking and 

tracking in generating data and representations together (in the form of traces) that play central 

roles in the production of scientific knowledge. I also want to comment on tracking ontology 

briefly. To track is to make an ontological commitment—a very pragmatic ontological 

commitment. Tracking is a subtle art, a bit like dancing with strangers (or like playing jazz as a 

Saturday night musician, see Becker 1986). You can’t dance if all you do is literally follow your 

partner. You have to anticipate what your partner is likely to do in order to coordinate your 

movements with theirs and arrive at the same place at the same time or musicians to end at the 

same time. When scientists track phenomena they engage in a process of co-generation. Through 

their engagement with nature, they must anticipate, which is to say they must commit to, “what 

nature will be like” before they find out. Scientific ontology could be said to be about how things 

might well or will be, not about how things are. This is not exactly what is meant by saying that 

scientists don’t engage in empirical work without an antecedent theory or hypothesis to test, but 

it is perhaps the element of truth in the old-saw that “the scientific method” is “theory-laden.” 

It’s just that the antecedent should really be called the anticipant: something one anticipates 

rather than what came or comes previously. And the consequent is what results from the 

pragmatic commitment to act according to what is anticipated, thus bringing about something 

related to it. The idea that ontological commitment is pragmatic is that if you don’t anticipate 



 

 

where your subject or partner is going, you often can’t direct your attention, your body, or your 

instruments sufficiently quickly or deftly to keep up with the actions you deem salient to your 

project or purpose.  

So, tracking requires commitment and commitments have implications for “the way 

things might,” or will become, or will be, or indeed will have been, which is to say that they are 

ontological commitments. Only, these are ontological commitments that might be abandoned just 

seconds, minutes or hours after they have been made if the tracking effort breaks down during 

the course of an experiment or observation. And they are of the most basic practical kind. If you 

want to track chromsomes through cell division, you make an ontological commitment to 

properties and behaviors of cells and chromosomes that may surprise you and defeat your 

tracking procedures. E.g., chromosomes are only compact, stainable bodies at some phases of 

their life cycles, it turns out, so trying to track them with staining alone as they dance their way 

through mitosis doesn’t work. Other techniques are required. On the other hand, noticing the 

recurrence of similar banding patterns in similar chromosomes cycle after cycle permits the 

inference that genes on chromosomes can be tracked from cell generation to cell generation, 

provided you aren’t so concerned about what happens to them during the time you can’t attend to 

and track them with color staining marks. 

From the perspective of scientific tracking work, it appears that scientists wear their 

ontologies on their sleeves or hang them on their toolbelts. An ontology is something right at the 

surface of practical action that can be abandoned quickly if it doesn’t serve a tracking use, but 

over time it can become deeply entrenched in scientific practice, as success at tracking and the 

corresponding representations feed back from theory to guide new tracking activity. On this view 

of science, ontology is superficial (until historically entrenched in shared practice); tracking 

work is fundamental. 

5. Tracking Commitments Reflect a Pragmatic Ethical-Epistemic-Ontology 

The link to ethical concerns is something I am exploring through the following train of 

thought. Ethics begins in attention — what matters to each of us is what we each attend to.54 This 

                                                
54 Joe Dumit urges (pers. comm.) that this claim bears an important relation to 

Whitehead’s concept of nature. Whitehead (1920, 28-29) writes: “In the philosophy of 

science we seek the general notions which apply to nature, namely, to what we are aware 

of in perception. It is the philosophy of the thing perceived, and it should not be confused 



 

 

does not mean what we attend to is right or good nor that what we do not attend to is wrong or 

bad, but attention is a core feature of any further ethical consideration.  

Awareness, attention, and the embodied skills of attending in ways needed to do science 

have ontogenies—they develop in us; they are not inborn, instilled, or made by artifice. Thus, the 

roles values play in the attentional activities of science must also develop. There may be an 

important role in the ontogeny of scientific attentional skills for developmental “scaffolding”— 

through which humans develop knowledge, skills and capacities to function as “autonomous” 

agents with the aid of other, usually more experienced members of socio-cultural groups (see 

Caporael, Griesemer and Wimsatt, forthcoming). Our teachers (parents, other adults, peers, 

students, children) scaffold our behavioral development by bringing things to our attention that 

they think ought to matter to us. They create a (usually safe, but sometimes disastrously 

dangerous) training environment in which we can learn to make them matter to us (or not), 

protected from (but sometimes exposed to) the harms of valuing the wrong things or failing to 

value the right things, at the right or wrong times, or ways. 

Attention—an aspect of what Ingold (2000) calls “the perception of the environment”— 

is the means through which values pervade human activities. Human activities include science. 

And at the heart of science is the activity of tracking. Values can guide tracking activity just as 

theoretical commitments to follow a certain model or representation can guide reasoning (see 

Griesemer 2000b), hence attention in tracking activity, hence the production of knowledge in 

boundary crossing work. 

These two points – that scientific work involves tracking and that ethics begins in 

attention – merge in the practice of making marks in order to track processes. Karen Barad 

(2007) has argued that a conception of objective science cannot be merely “onto-epistemic;” it is 

                                                                                                                                                       
with the metaphysics of reality of which the scope embraces both perceiver and 

perceived. No perplexity concerning the object of knowledge can be solved by saying that 

there is a mind knowing it. In other words, the ground taken is this: sense-awareness is an 

awareness of something. What then is the general character of that something of which we 

are aware? We do not ask about the percipient or about the process, but about the 

perceived. I emphasise this point because discussions on the philosophy of science are 

usually extremely metaphysical—in my opinion, to the great detriment of the subject. The 

recourse to metaphysics is like throwing a match into the powder magazine. It blows up 

the whole arena.” 



 

 

a matter of “accountability to marks on bodies” and requires an ethics of practical action. As she 

puts it (2007, p. 390): “We are responsible for the world of which we are a part, not because it is 

an arbitrary construction of our choosing but because reality is sedimented out of particular 

practices that we have a role in shaping and through which we are shaped. ... the responsible 

practice of science requires a full genealogical accounting of the entangled apparatuses or 

practices that produce particular phenomena.”  

The animals marked in an ecological study, whether released to be recaptured or killed 

and tagged, did not consent to join the study. Scientists incur obligations to their subjects when 

they mark them and incur obligations to themselves and other humans affected by those marking 

and tracking activities. Accountability and the obligations incurred by marking are not yet ethics, 

but they are a beginning, a point—or rather a surface—of entry into matters of concern, a 

pragmatic ethical-onto-epistemic commitment.  

My former post-doc, Ayelet Shavit, worked from 2005-2008 following a project of the 

MVZ to resurvey all of Grinnell’s original field sites from the 19-teens and 1920s. This resurvey, 

which began in 2003, was inpired by some of Grinnell’s writings that Leigh and I quoted in 1989 

on the methods and uses of a research museum which were posted on walls in the museum and 

which then-incoming MVZ director, Craig Moritz, had read in 2000 (pers. comm.). Ayelet 

became interested in the conduct of resurvey work in part because of the intersection of two 

specialist worlds inside the museum: field naturalists trained in the methods of comprehensive 

sampling who were descended from Grinnell, his students, or otherwise brought into the 

ecological tradition Grinnell pioneered in the early 20th century, and post-war ecologists trained 

in mathematical and statistical methods of representative sampling for the sake of scientific 

hypothesis testing. The intersection took place in two theaters: the field sites themselves and in 

the museum through the computer databases they are building to archive the new resurvey data 

alongside the historical fieldnote and catalog records of Grinnell’s original surveys. Ayelet found 

that the concept of a specimen locality marked an important boundary between these two 

ecological sciences, which they discovered when they attempted to return to the “same places” 

Grinnell had collected (Shavit and Griesemer 2009). Localities are boundary objects that occupy 

the shared space between Grinnellian naturalists and post-war ecologists. The researchers tack 

between these social worlds as they try to construct databases that must manage the intersections 



 

 

of well-structured data objects from each world with a coherent set of “meta-data” (Shavit and 

Griesemer 2011a). 

Modern ecological methods led to inferring localities from the historical fieldnote 

information and using GPS to determine where to place a new trap as part of an effort to 

resurvey animals from Grinnell’s sites. This can lead to tragic yet comical implementations of 

the concept of locality, for example when the GPS coordinates now point to a Pasadena parking 

lot or highway rather than an oak shrub and grassland habitat (Griesemer 2011). Do you place a 

trap in the middle of the road or in the nearest grassland? Does either choice represent “going 

back to the same locality” where an animal was caught in 1923? In the field, the conflict is 

between: (1) the naturalists’ perspective on placing traps or observers where the animals might 

now be found in order to collect comprehensively for all the species living in a place, and then to 

record GPS coordinates where the traps are placed versus (2) the ecologists’ perspective on 

placing traps where GPS coordinates count as a translation of Grinnell’s fieldnote descriptions of 

collecting localities, and then to see whatever is trapped there in order to get a representative 

sampling of the fauna at those coordinates (Shavit and Griesemer 2011a). 

Coupled to this boundary conflict between specialties is an ethical concern as well. Trap 

sampling effort should not result in traps placed where trapped animals would be exposed to the 

elements for too long because it would risk killing them—in the hot sun for example—before the 

scientists could return to mark and release them. Sampling effort, according to the statistical 

demands of modern post-Grinnellian ecology, however, requires equidistant trap placement for 

equivalent durations to insure equality of effort in each locality so as to guarantee comparability 

of data across trap lines and sites. So, a technical epistemological issue of how to collect 

information about animals properly is entangled with an ontological issue about what it means to 

“return” to the same place Grinnell visited – to step into the same river twice, as Heraclitus 

pondered – and moreover, because of the ways scientists intra-act with animals, resurveying is 

also entangled with the ethics of trapping animals. 

Boundaries between these specialist worlds also become apparent within the museum as 

the naturalists and ecologists engage with computer scientists to develop inter-operable, globally 

accessible databases (Shavit and Griesemer 2011b). We can see the boundaries literally 

displayed on the web pages, where the best the museum can do to manage the many conflicting 

kinds of “meta-data” about specimens is to juxtapose optical scans of historical field notes with 



 

 

electronically searchable data recorded according to the coding standards of a relational 

database. The “bridging” or “bracketing” techniques required to allow information to flow 

between the Grinnellian and post-Grinnellian worlds allow customization in each world, but 

create new challenges to facilitate and manage flows of information between them, the process 

Leigh called “tacking” (Star 2010). 

Barad’s notion of accountability brings ethical concerns inside the intimate practices of 

scientists engaging others “in nature” within the phenomena scientists co-generate together with 

their subjects. Science is social activity: doing things together (see Becker 1986). It is also 

heterogeneous work: the others may be other humans, but often they are non-humans who work 

in different ways and for whom co-generation of phenomena with scientists results from force, 

violence and intrusion. Science is a form of sociality in which a key goal of the scientists is to 

generate and understand phenomena, and in the process, commit to it ontologically and ethically 

(whether reflectively and reflexively or not). 

Scientific practice can be understood broadly in terms of the activity of tracking 

processes by noticing or introducing marks on processes scientists track in order to “keep track” 

of (attend to) processes over the course of scientific engagement with subjects. The results of 

tracking work can be subsequently described as a mode of inter-action between scientists and 

their subjects, in which scientists keep track of the “intra-action” they enter into or join with their 

subjects and thereby construct a basis for representing phenomena as objective, in nature, and 

discovered by scientists. Entering and leaving intra-actions are ethical acts of world-making in 

the production of boundary objects just as surely as they are acts aimed at predicting, explaining, 

understanding, testing, or theorizing. 

5. Conclusion 

In revisiting our 1989 paper on boundary objects and methods standardization, on the sad 

and joyous occasion commemorating Leigh’s death, I think the framing of scientific work in 

terms of tracking work is a pretty good fit. Boundary objects may serve as heuristic tools to 

guide empirical tracking work in ways that reveal tracking commitments of STS researchers as 

they negotiate the multiple disciplines needed to make sense of heterogeneous work in science, 

as well as to track commitments of their subjects. Or they may not. Tracking doesn’t always or 

indeed usually doesn’t work. That’s the way it goes in science: most of the time it fails, and 



 

 

getting a “system” to “work” is what most scientific activity is about. But even the fact that it 

usually doesn’t work is no argument against the utility of the concept. 

Tracking commitments are pragmatic commitments that have ontological, epistemic and 

ethical import: ontological commitments to track in particular ways, epistemic commitments to 

represent processes in terms of tracking results in the traces generated from marks, and ethical 

commitments to be accountable to bodies marked and configured, captured and released or 

killed, through empirical engagements. The merger of epistemic, ontological and ethical 

considerations in a picture of pragmatic commitments, trackable through boundary crossings 

reflects well, I think, the goals of the original Star and Griesemer paper, and I hope these ideas 

would please Leigh. 
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