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Mitä luvassa tänään?

Näkökulmia asiantuntijuuteen ja analyysiin

Matka Amazoniin Bruno Latourin seurassa
• Esimerkki analyysistä

Palautetta analyysisuunnitelmista

Organisaatiokulttuuri
• Näkökulmia organisaatiokulttuuriin ja tiimiharjoitus
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Asiantuntijuus

Modernin yhteiskunnan rationalisoituminen 
• Tieteellisen tiedon ja objektiivisten tekniikoiden systemaattinen soveltaminen 

sosiaalisten (yhteiskunnallisten) ongelmien ratkomiseen (Weber 1946, 1978). 

Asiantuntijuus (expertise)
• Asiantuntija-ammatit (professiot) ovat se primäärinen järjestelmä, jonka 

kautta erikoistunut asiantuntijatieto on institutionalisoitu yhteiskunnassa 
- (huom! Erikoistunut tieto on institutionalisoitunut myös organisaatioihin ja koneisiin/ 

hyödykkeisiin). 

• "The professions dominate our world. They heal our bodies, measure our
profits, save our souls” (Abbott 1988).
- Asiantuntijoiden (professioiden) auktoriteetti ja toimivalta (jurisdiction) perustuvat ensisijaisesti 

asiantuntijuuteen – ei institutionaalisiin signaaleihin tai merkkeihin. 
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Asiantuntijuus II

Mitä on asiantuntemus? 
• Asiantuntemuksella (expertise) ymmärretään abstraktin tiedon 

systeemi sekä siihen liittyvät tekniikat ja (materiaaliset) objektit, 
joiden avulla tietty asiantuntijat diagnosoivat, teoretisoivat ja ratkovat 
toimivaltaansa kuuluvia sosiaalisia ja yhteiskunnallisia ongelmia. 

• Professiot soveltavat näitä abstraktin tiedon systeemejä
määritelläkseen ongelmia ja tehtäviä sekä ratkoakseen ongelmia
yksittäisissä tilanteissa. 
- Huom! Auktoriteetti ei synnyt ohjeen/määräyksen sisällön kautta, vaan sen lähteen 

(antajan) kautta: asiantuntijaneuvo on legitiimi, koska sen taustalla on 
yhteiskunnallinen luottamus (profession) taustalla oleviin toimintatapoihin ja 
menetelmiin. 
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Analyysi

Asiantuntijatyön ”diagnosis – inference – treatment” –malli 
(Abbott 1988)
• Diagnoosi: Ongelma määritellään erikoistuneen ja abstraktin tiedon  

järjestelmän kautta (systemaattinen luokittelu), johon ongelma/informaatio 
tuodaan. 

• Ratkaisu: Ongelma ”palautetaan” ratkaisuna ja ohjeina. Ratkaisut perustuvat 
usein luokittelusysteemeihin (mahdollisiin ratkaisuihin).

• Päättely (inference): Linkittää ongelman diagnoosin ja ratkaisun:
- Inference is used in situations where the relations of causes and effects are indeterminate and 

obscure (Abbott 1988). 
- Ei perustu pelkästään abstraktiin tietoon: Esimerkkinä lääketieteellinen päättely: “orient

toward intervention irrespective of the existence of reliable knowledge” – based on clinical
experience and “sense”  (Freidson 1970).
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CHAPTER T W 0 

Circulating Reference 
Sampling the Soil in the Amazon Forest 

The only way to understand the reality of science studies is to follow 
what science studies does best, that is, paying close attention to the de-
tails of scientific practice. Once we have described this practice from 
up close as other anthropologists do when they go off to live among 
foreign tribes. we will be able to raise again the classic question that 
the philosophy of science attempted to solve without the help of an 
empirical grounding: how do we pack the world into words? To begin 
with I have chosen a discipline, soil science, and a situation, a field trip 
in the Amazon, that will not require too much previous knowledge. As 
we examine in detail the practices that produce information about a 
state of affairs, it should become clear how very unrealistic most of the 
philosophical discussions about realism have been. 

The old settlement started from a gap between words and the 
world, and then tried to construct a tiny footbridge over this chasm 
through a risky correspondence between what were understood as to-
tally different ontological domains-language and nature. I want to 
show that there is neither correspondence, nor gaps, nor even two dis-
tinct ontological domains, but an entirely different phenomenon: cir-
culating reference*. To capture it, we need to slow our pace a bit and 
set aside all our time-saving abstractions. With the help of my camera, 
I will attempt to bring some sort of order to the jungle of scientific 
practice. Let us turn now to the first freeze-frame of this photo-
philosophical montage. If a picture is worth a thousand words. a map. 
as we shall see, can be worth a whole forest. 

On the left in Figure 2.1 is a large savanna. On the right abruptly be-

24 

C IR C ULATING REFEREN CE 

25 

Figure 2.1 

gins the outskirts of a dense forest. One side is dry and empty, the 
other wet and teeming with life, and though it may look as if local in-
habitants have created this edge, no one has ever cultivated these 
lands and no line has traced the border, which extends for hundreds of 
kilometers. Although the savanna serves as a pasture for some land-
owners' cattle, its limit is the natural edge of the forest, not a man-
made boundary. 

Little figures lost in the landscape, pushed off to the side as in a 
painting by Poussin, point at interesting phenomena with their fingers 
and pens. The first character, pointing at some trees and plants, is 
Edileusa Setta-Silva. She is Brazilian. She lives in this region, teaching 
botany at the small university in the little town of Boa Vista, the capi-
tal of the Amazonian province of Roraima. Just to her right another 
person looks on attentively, smiling at what Edileusa is showing him. 
Armand Chauvel is from France. He has been sent on this trip by 
ORSTOM, the research institute of the French former colonial em-
pire, the "agency for the development of cooperative scientific re-
search." 

Armand is not a botanist but a pedologist (pedology is one of the 
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How does one pass from the first image to the second- from igno-
rance to certainty, from weakness to strength, from inferiority in the 
face of the world to the domination of the world by the human eye? 
These are the questions that interest me, and for which I have traveled 
so far. Not to resolve, as my friends intend, the dynamic of the forest-
savanna transition, but to describe the tiny gesture of a finger pointed 
toward the referent of discourse. Do the sciences speak of the world? 
This is what they claim, and yet Edileusa's finger designates a single 
coded point on a photograph that bears a mere resemblance, in certain 
traits, to figures printed on the map. At the restaurant table we are 
quite distant from the forest, yet she talks about it with assurance, as if 
she had it under her hand. The sciences do not speak of the world but, 
rather, construct representations that seem always to push it away, but 
also to bring it closer. My friends want to discover whether the forest 
advances or recedes, and I want to know how the sciences can be at 
the same time realist and constructivist, immediate and intermediary, 
reliable and fragile, near and far. Does the discourse of science have a 
referent? When I speak of Boa Vista, to what does the spoken word re-
fer? Do science and fiction differ? And one additional query: how 
does my way of talking about this photomontage differ from the man-
ner in which my informants speak of their soil? 

Laboratories are excellent sites in which to understand the produc-
tion of certainty, and that is why I enjoy studying them so much, but 
like these maps, they have the major disadvantage of relying on the 
indefinite sedimentation of other disciplines, instruments, languages, 
and practices. One no longer sees science stammer, making its debut, 
creating itself from nothing in direct confrontation with the world. 
In the laboratory there is always a preconstructed universe that is mi-
raculously similar to that of the sciences. In consequence, since the 
known world and the knowing world are always performing in con-
cert with each other, reference always resembles a tautology (Hacking 
1992). But not in Boa Vista, or so it seems. Here science does not blend 
well with the garimperos and the white waters of the Rio Branco. What 
luck! In accompanying this expedition I will be able to follow the trail 
of a relatively poor and weak discipline that will, before my eyes, take 
its first steps, just as I would have been able to observe the teeterings 
and totterings of geography had I, in past centuries, run through Brazil 
after Jussieu or Humboldt. 

Here in the great forest (Figure 2.3), a horizontal branch is fore-
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Figure 2.3 

grounded against an otherwise uniformly green background. On this 
branch, attached to a rusty nail, is a little tin tag on which is written 
the number 234. 

In the thousands of years in which humans have traveled through 
this forest, slashing and burning in order to cultivate it, no one had 
ever before had the peculiar idea of attaching numbers to it. It took a 
scientist, or perhaps a forester designating trees to be felled. In either 
case, this numbering of trees is, we must assume, the work of a metic-
ulous bookkeeper (Miller 1994). 

After an hour in the jeep, we have arrived at the plot of land that 
Edileusa has been charting for many years. Like the owner of the res-
taurant in the previous picture, she would not be able to remember 
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the differences between patches of the forest for very long without 
marking them in some way. She has therefore placed tags at regular 
intervals so as to cover the few hectares of her field site in a grid of 
Cartesian coordinates. These numbers will allow her to register the 
variations of growth and the emergence of species in her notebook. 
Each plant possesses what is called a reference, both in geometry 
(through the attribution of coordinates) and in the management of 
stock (through the affixing of specific numbers). 

Despite the pioneering quality of this expedition, it turns out, I am 
not assisting at the birth of a science ex nihilo. My pedological col-
leagues cannot fruitfully begin their work unless the site has already 
been marked out by another science, botany. I thought I was deep in 
the forest, but the implication of this sign, "234," is that we are in a lab-
oratory, albeit a minimalist one, traced by the grid of coordinates. The 
forest, divided into squares, has already lent itself to the collection of 
information on paper that likewise takes a quadrilateral form. I redis-
cover the tautology that I believed I was escaping by coming into the 
field. One science always hides another. If I were to tear down these 
tree tags, or if I were to mix them up, Edileusa would panic like those 
giant ants whose paths I disturb by slowly passing my finger across 
their chemical freeways. 

Edileusa cuts off her specimens (Figure 2.4). We always forget that 
the word "reference" comes from the Latin referre, "to bring back." Is 
the referent what I point to with my finger outside of discourse, or is it 
what I bring back inside discourse? The whole object of this montage 
is to answer that question. If I appear to be taking a roundabout route 
to the response, it is because there is no fast-forward button for un-
reeling the practice of science if I want to follow the many steps be-
tween our arrival at the site and the eventual publication. 

In this frame Edileusa extracts, from the broad diversity of plants, 
specimens that correspond to those recognized taxonomically as 
Guatteria schomburgkiana, Curate/la americana, and Connnarus favosus. 
She says she recognizes them as well as she does the members of her 
own family. Each plant that she removes represents thousands of the 
same species present in the forest, in the savanna, and on the border of 
the two. It is not a bouquet of flowers she is assembling but evidence 
that she wants to keep as a reference (using here another sense of the 
word). She must be able to retrieve what she writes in her notebooks 
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Figure 2.4 
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and refer to it in the future. In order to be able to say that Af ulamata 
diasporis, a common forest plant, is found in the savanna but only in 
the shadow of a few forest plants that manage to survive there, she 
must preserve, not the whole population, but a sample that will serve 
as a silent witness for this claim. 

In the bouquet she has just picked we can recognize two features of 
reference: on the one hand an economy, an induction, a shortcut, a 
funnel in which she picks one blade of grass as the sole representative 
of thousands of blades of grass; and on the other hand the preserva-
tion of a specimen that will later act as guarantor when she is in doubt 
herself or when, for various reasons, colleagues may doubt her claims. 

Like the footnotes used in scholarly works to which the inquisitive 
or the skeptical "make reference" (yet another use of the word), this 
armful of specimens will guarantee the text that results from her field 
expedition. The forest cannot directly give its credit to Edileusa's text, 
but she can be credited indirectly through the extraction of a represen-
tative guarantor, neatly preserved and tagged, that can be transported, 
along with her notes, to her collection at the university in Boa Vista. 
We will be able to go from her written report to the names of the 
plants, from these names to the dried and classified specimens. And if 
there is ever a dispute, we will, with the help of her notebook, be able 
to go back from these specimens to the marked-out site from which 
she started. 

A text speaks of plants. A text has plants for footnotes. A leaflet rests 
on a bed of leaves. 

What will happen to these plants? They will be transported further, 
placed in a collection, a library, a museum. Let us see what will happen 
to them in one of these institutions, because this step is much better 
known and has been more often described (Law and Fyfe 1988; Lynch 
and Woolgar 1990; Star and Griesemer i989; Jones and Galison i998). 
Then we will focus again on the intermediary steps. In Figure 2.5 we 
are in a botanical institute. quite far from the forest, in Manaus. A cab-
inet with three ranks of shelves constitutes a work space crisscrossed 
in columns and rows, x- and y-axes. Each compartment shown in this 
photograph is used as much for classification as for tagging and pres-
ervation. This piece of furniture is a theory, only slightly heavier than 
the tag in Figure 2.3 but much more capable of organizing this office, a 
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Figui·e 2.9 

of triangles. Equipped only with the a priori forms of intuition, to use 
Kant's expression again, it would be impossible to draw these sites to-
gether, short of teaching, somehow, a limbless mind-in-a-vat how to 
use such equipment as compasses, clisimeters, and topofils. 

Sandoval the technician, the only person on the expedition who is 
native to the region, has dug the largest part of the hole shown in Fig-
ure 2.10. (Of course had I not artificially severed the philosophy from 
the sociology, I would have to account for this division of labor be-
tween French and Brazilians, mestizos and Indians, and I would have 
to explain the male and female distributions of roles.) Armand, here 
leaning on the drill, is removing core samples by collecting earth in 
the small chamber at its tip. Unlike Sandoval's tool, the mattock that 
is lying on the ground now that its task is complete, the drill is a piece 
of laboratory equipment. Two rubber stoppers placed at 90 centime-
ters and at one meter allow it to be used both as an instrument for 
measuring depth and, by pushing and twisting, as a sampling tool. The 
pedologists examine the soil sample, then Heloi:sa collects it in a plas-
tic bag on which she writes the number of the hole and the depth at 
which it was taken. 

- ....... 
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Figure 2.12 
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pedocomparator with the meaning of the piece of earth-he educes it, 
he articulates* it (see Chapter 4). Only the movement of substitution 
by which the real soil becomes the soil known to pedology counts. The 
immense abyss separating things and words can be found everywhere, 
distributed to many smaller gaps between the clods of earth and the 
cubes-cases-codes of the pedocomparator. 

What a transformation, what a movement, what a deformation, 
what an invention, what a discovery I In jumping from the soil to the 
drawer, the piece of earth benefits from a means of transportation that 
no longer transforms it. In the previous photograph we could see how 
the soil changed states; in Figure 2.13 we see how it changes location. 
Having made the passage from a clump of earth to a sign, the soil is 
now able to travel through space without further alterations and to re-
main intact through time. At night, in the restaurant, Rene opens the 
cabinet-suitcases of the two pedocomparators and contemplates the 
series of cardboard cubes regrouped in rows corresponding to holes 
and columns corresponding to depths. The restaurant becomes the an-
nex of a pedolibrary. All the transects have become compatible and 
comparable. 

Once filled, the cubes gather clods of earth on the way to becoming 
signs, but we know that the empty compartments, either humble ones 
like these or famous ones like those of Mendeleev, are always the most 
important part of any classification scheme (Bensaude-Vincent 1986; 
Goody 1977). When we compare them, the compartments define what 
is left for us to find, and we are able to plan the next day's labor in ad-
vance since we know what we must gather. Thanks to the empty com-
partments, we see the blanks in our protocol. According to Rene, "It is 
the pedocomparator that tells us if we have finished a transect." 

The first great advantage of the pedocomparator, as "profitable" as 
the botanist's classification in Figure 2.6, is that in it all the different 
samples from all the different depths become visible simultaneously, 
though they were extracted over the course of a week. Thanks to the 
pedocomparator, the differences in color become manifest and form a 
table or chart; all of the disparate samples are embraced synoptically. 
The forest-savanna transition has now been translated, through the ar-
rangement of nuanced shades of brown and beige, into columns and 
rows-a transition now graspable because the instrument has given us 
a handle on the earth. 
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Look at Rene in the photograph: he is master of the phenomenon 
that a few days earlier was tucked away in the soil, invisible, and dis-
persed in an undifferentiated continuum. I have never followed a sci-
ence, rich or poor, hard or soft, hot or cold, whose moment of truth 
was not found on a one- or two-meter-square flat surface that a re-
searcher with pen in hand could carefully inspect (see Figures 2 .2 and 
2.6). The pedocomparator has made the forest-savanna transition into 
a laboratory phenomenon almost as two-dimensional as a diagram, as 
readily observed as a map, as easily reshuffled as a pack of cards, as 
simply transported as a suitcase, about which Rene jots down notes 
while peacefully smoking his pipe, having taken a shower to wash off 
the dust and earth that are no longer useful. 

And I, of course, ill-equipped and thus short on rigor, I bring back to 
the reader, by superposing pictures and text, a phenomenon, that of 
the circulating reference*, that was until now invisible, purposely mud-
dled by epistemologists, dispersed in the practice of scientists, and 
sealed up in the knowledges that I now calmly display with a cup of tea 
in hand at my house in Paris, while reporting what I observed at the 
border of Boa Vista. 

Another advantage of the pedocomparator, once it is saturated with 
data : a pattern emerges. And here again, as with Edileusa's discover-
ies, it would be astounding were this not the case. Invention almost 
always follows the new handle offered by a new translation or trans-
portation. The most incomprehensible thing in the world would be 
for the pattern to remain incomprehensible after such rearrange-
ments. 

This expedition, it too, via the intermediary of the pedocomparator, 
discovers or constructs (we will choose between those two verbs in 
Chapter 4, before realizing in Chapter 9 why we do not have to 
choose) an extraordinary phenomenon. Between the sandy savanna 
and the clayey forest, it seems that a twenty-meter-wide strip of land 
spreads out at the border, on the savanna side. This strip of land is am-
biguous, more clayey than the savanna but less so than the forest. It 
would appear that the forest casts its own soil before it to create condi-
tions favorable to its expansion. Unless, on the contrary, the savanna is 
degrading the woodland humus as it prepares to invade the forest . The 
various scenarios that my friends discuss, at night in the restaurant, 
are now gauged by the weight of evidence. They become possible in-
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terpretations of the matters of fact that are solidly in place in the grid 
of the pedocomparator. 

One scenario will eventually become text, and the pedocomparator 
will become a table in an article. There now needs to be only one last, 
tiny transformation. 

On the table, in the table/chart, in Figure 2.14, we see the forest on 
the left and the savanna on the right, the reverse of Figure 2.1, give 
or take a few transformations. (Since there are not enough compart-
ments in the pedocomparator, the series of samples must be altered, 
breaking the beautiful order of the table and requiring us to devise an 
ad hoc reading convention.) Beside the open drawers there is a dia-
gram drawn on millimeter-ruled graph paper and a table drawn on 
straight-ruled paper. The coordinates of the samples, taken by the 
team along a given transect, are recaptured in a vertical cross-section, 
while the chart sums up color variations as a function of depth at a 
given set of coordinates. A transparent ruler negligently placed on the 
drawer further ensures the transition from furniture to paper. 

In Figure 2.12 Rene moved from concrete to abstract in one quick 
gesture. He was moving from thing to sign and from the three-
dimensional earth to the two and a half dimensions of the table/chart. 
In Figure 2.13 he had slipped from the field site to the restaurant: the 
drawers convert into a suitcase, permitting Rene's movement from an 
uncomfortable and underequipped location to the relative comfort of 
a cafe, and in principle nothing (except Customs officers) can stop the 
transportation of this drawer/suitcase/chart anywhere in the world, 
or its comparison with all other profiles in all other pedolibraries. 

In Figure 2.14 another transformation as important as the others be-
comes evident, but one that, under the name of inscription*, has re-
ceived more attention than the others. We move now from the instru-
ment to the diagram, from the hybrid earth/sign/drawer to paper. 

People are often surprised that mathematics can be applied to the 
world. In this case, for once, the surprise is misplaced. For here we 
must ask how much the world needs to change in order for one kind of 
paper to be superposed on a geometry of another kind without suffer-
ing too much distortion. Mathematics has never crossed the great 
abyss between ideas and things, but it is able to cross the tiny gap be-
tween the alxeady geometrical pedocomparator and the piece of milli-
meter-ruled paper on which Rene has recorded the data from the sam-
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Figure :z. .14 

ples. It is easy to cross this gap-I can even measure the distance with 
a plastic ruler: ten centimeters! 

As abstract as the pedocomparator is, it remains an object. It is 
lighter than the forest, yet heavier than the paper; it is less corrupt-
ible than the vibrant earth, but more corruptible than geometry; it is 
more mobile than the savanna, but less mobile than the diagram that I 
could send by phone if Boa Vista had a fax machine. As coded as the 
pedocomparator is, Rene cannot insert it into the text of his report. He 
can only hold it in reserve, keeping it for future comparisons if he ever 
begins to have doubts about his article. With the diagram, in contrast, 
the forest-savanna transition becomes paper, assimilable by every arti-
cle in the world, and transportable to every text. The geometric form 
of the diagram renders it compatible with all the geometric transfor-
mations that have ever been recorded since centers of calculation* have 
existed. What we lose in matter through successive reductions of the 
soil, we regain a hundredfold in the branching off to other forms that 
such reductions-written, calculated, and archival-make possible. 

In the report that we are preparing to write, only one rupture will 
remain, a gap as tiny and as immense as all the steps we have just fol-
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clay to prepare for growth in the twenty-meter-wide strip of land. But 
these acts of reference are all the more assured since they rely not so 
much on resemblance as on a regulated series of transformations, 
transmutations, and translations. A thing can remain more durable 
and be transported farther and more quickly if it continues to undergo 
transformations at each stage of this long cascade. 

It seems that reference is not simply the act of pointing or a way of 
keeping, on the outside, some material guarantee for the truth of a 
statement; rather it is our way of keeping something constant through 
a series of transformations. Knowledge does not reflect a real external 
world that it resembles via mimesis, but rather a real interior world, 
the coherence and continuity of which it helps to ensure. What a beau-
tiful move, apparently sacrificing resemblance at each stage only to 
settle again on the same meaning, which remains intact through sets 
of rapid transformations. The discovery of this strange and contradic-
tory behavior is worthy of the discovery of a forest able to create its 
own soil. If I could find the solution to that puzzle, my own expedition 
would be no less productive than that of my happy colleagues. 

In order to understand the constant that is maintained throughout 
these transformations, let us consider a small apparatus as ingenious 
as the topofil or the pedocomparator (Figure 2.16). Since our friends 
cannot easily bring the soil of Amazonia back to France, they must be 
able to transform the color of each cube using a label, and if possible a 
number, that will make the samples of soil compatible with the uni-
verse of calculation and allow the scientists to benefit from the advan-
tage that all calculators lend to every manipulator of signs. 

But won't relativism rear its monstrous head as we attempt to qual-
ify the nuances of brown? How can we dispute tastes and colors? As 
the French saying goes, "So many heads, so many opinions." In Figure 
2.16 we see Rene's solution for repairing the ravages of relativism. 

For thirty years he has toiled in the tropical soils of the world carry-
ing a small notebook with rigid pages: the Munsell code. Each page of 
this little volume groups together colors of very similar shades. There 
is a page for the purplish reds, another for the yellowish reds, another 
for the browns. The Munsell code is a relatively universalized norm; it 
is used as a common standard for painters, paint manufacturers, car-
tographers, and pedologists, since page by page it arranges all the nu-
ances of all the colors of the spectrum by assigning each a number. 
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Figure 2.16 

The number is a reference that is quickly understandable and repro-
ducible by all the colorists in the world on the condition that they use 
the same compilation, the same code. By telephone, you and a sales-
person cannot match samples of wallpaper, but you can, based on a 
color chart the salesperson has given you, select a reference number. 

The Munsell code is a decisive advantage for Rene. Lost in Roraima, 
made so tragically local, he is able to become, through the intermedi-
ary of his code, as global as it is possible for a human being to be. The 
unique color of this particular soil sample becomes a (relatively) uni-
versal number. 

At this moment, the power of standardization (Schaffer 1991) is less 
interesting to me than a stupefying technical trick-the little holes 
that have been pierced above the shades of color. Though seemingly 
always out of reach, the threshold between local and global can now 
be crossed instantaneously. Still, it takes some skill to insert the soil 
sample into the Munsell code. In order for the soil sample to qualify as 
a number, Rene must in fact be able to match, superpose, and align the 
local clod of earth, which he holds in his hand, with the standardized 
color chosen as a reference. To accomplish this, he passes the soil sam-
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lowed: I mean the gap that divides our prose from the annex of dia-
grams it will refer to. We will write about the forest-savanna transi-
tion, which we will show within the text through the medium of a 
graph. The scientific text is different from all other forms of narrative. 
It speaks of a referent, present in the text, in a form other than prose: a 
chart, diagram, equation, map, or sketch. Mobilizing its own internal 
referent*, the scientific text carries within itself its own verification. 

In Figure 2.15 is the diagram that combines all the data obtained 
during the expedition. It appears as "figure 3" in the written report of 
which I am one of the proud authors and of which the title page reads: 

Relations between Vegetation Dynamics and the Differ-
entiation of Soils in the Forest-Savanna Transition Zone 
in the Region of Boa Vista, Roraima, Amazonia (Brazil) 
Report on Expedition in Roraima Province, October 2-

14, 1991 
E. L. Setta Silva (1), R. Boulet (2), H. Filizola (3), 

S. do N. Morais (4), A. Chauvel (5) and B. Latour (6) 
(1) MIRR, Boa Vista RR, (2.3) USP, Sao Paulo, (3-5) 

INPA, 
Manaus, (6) CSI, ENSMP, (2.5) ORSTOM Brazil 

Let us quickly retrace our steps back down the road we have trav-
eled while following our friends. The prose of the final report speaks 
of a diagram, which summarizes the form displayed by the layout 
of the pedocomparator, which extracts, classifies, and codes the soil, 
which, in the end, is marked, ruled, and designated through the criss-
crossing of coordinates. Notice that, at every stage, each element be-
longs to matter by its origin and to form by its destination; it is ab-
stracted from a too-concrete domain before it becomes, at the next 
stage, too concrete again. We never detect the rupture between things 
and signs, and we never face the imposition of arbitrary and discrete 
signs on shapeless and continuous matter. We see only an unbroken 
series of well-nested elements, each of which plays the role of sign for 
the previous one and of thing for the succeeding one. 

At every stage we find elementary forms of mathematics, which are 
used to collect matter through the mediation of a practice embodied 
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in a group of researchers. On each occasion a new phenomenon is 
educed from this hybrid of form, matter, skilled bodies, and groups. 
Let us remember Rene, in Figure 2.12, placing the brown earth into the 
white cardboard cube that was then immediately marked with a num-
ber. He did not divide the soil according to intellectual categories, as 
in the Kantian mythology; rather, he conveyed the meaning of each 
phenomenon by making matter cross the gap that separated it from 
form. 

In fact, if we flip quickly through these photographs, we become 
aware that, even if my inquiry had been more meticulous, each stage 
would reveal a rift as complete as those which follow and precede it. 
Try as I might, like a new Zeno, to multiply the intermediaries, there is 
never a resemblance between stages so that we can merely superpose 
them. Compare the two extremes in Figures 2 .1 and 2.15. The differ-
ence between them is no wider than that between the lumps of earth 
sampled by Rene (Figure 2.12) and the data-points that they become in 
the pedocomparator. Whether I choose the two extremes or multiply 
the intermediaries, I find this same discontinuity. 

Yet there is also a continuity, since all the photographs say the same 
thing and represent the same forest-savanna transition, made ever 
more certain and precise at each stage. Our field report indeed refers 
to "figure 3," which indeed refers to the Boa Vista forest. Our report 
refers to the strange dynamics of vegetation that appear to allow the 
forest to defeat the savanna, as if the trees had turned sandy soil into 
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Figure 2.19 

The interest of this expedition report stems from the fact that, in 
the first phase of work, the conclusions of the approaches of botany 
and pedology appear contradictory. Without the contribution of the bo-
tanical data, the pedologists would have concluded that the savanna is ad-
vancing on the forest. The collaboration of the two disciplines in this 
case has forced us to ask new questions of pedology. (italics in the 
original) 

Here we are on much more familiar terrain-rhetoric, discourse, 
epistemology, and the writing of articles-busy with the weighing of 
arguments for and against the advance of the forest. Neither philoso-
phers of language, nor sociologists of controversy, nor semioticians, 
nor rhetoricians, nor scholars of literature will have much difficulty 
here. 

As thrilling as will be the transformations that Boa Vista will un-
dergo from text to text, I do not, for the moment, wish to follow them. 
What interests me now is the transformation undergone by the soil, 
now bound up in words. How to summarize this? I need to draw, not a 
diagram on graph paper like that of my colleagues, but at least a 
sketch, a schema that will allow me to locate and point to what I, in 
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my own field of science studies, have discovered: a discovery brought 
back from the underworld, worthy of our lowly brethren, the earth-
worms. 

The philosophy of language makes it seem as if there exist two dis-
jointed spheres separated by a unique and radical gap that must be re-
duced through the search for correspondence, for reference, between 
words and the world (Figure 2.20). While following the expedition to 
Boa Vista, I arrived at a quite different solution (Figure 2.21). Knowl-
edge, it seems, does not reside in the face-to-face confrontation of a 
mind with an object, any more than reference designates a thing by 
means of a sentence verified by that thing. On the contrary, at every 
stage we have recognized a common operator, which belongs to mat-
ter at one end, to form at the other, and which is separated from the 
stage that follows it by a gap that no resemblance could fill. The opera-
tors are linked in a series that passes across the difference between 
things and words, and that redistributes these two obsolete fixtures of 
the philosophy of language: the earth becomes a cardboard cube, 
words become paper, colors become numbers, and so forth. 

An essential property of this chain is that it must remain reversible. 
The succession of stages must be traceable, allowing for travel in both 
directions. If the chain is interrupted at any point, it ceases to trans-
port truth-ceases, that is, to produce, to construct, to trace, and to 
conduct it. The word "reference" designates the quality of the chain in its 
entirety, and no longer adequatio rei et intellectus. Truth-value circulates 
here like electricity through a wire, so long as this circuit is not inter-
rupted. 

Correspondence 

o +o 
World Gap Language 

Figure 2.20 The "saltationist's" (James (1907) 1975) conception of the feat of cor-
respondence implies that there is a gap between world and words that reference 
aims to bridge. 
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2. that this transformation would begin in the savanna in a 15- to 
30-meter band at the edge. 

While these two notions are difficult to conceive when starting 
from the assumptions of classical pedology, it is necessary, taking 
into account the solidity of the arguments derived from biological 
study, to test these hypotheses. 

The clay enrichment of superior horizons cannot be accomplished 
by neoformation (lacking a known source of aluminum [aluminum 
is responsible for the creation of clay out of the silica contained 
in quartz]). The only agents capable of accomplishing this are the 
earthworms, whose activity on the studied site we have been able to 
verify, and which dispose of large quantities of koalinite contained in 
the horizon to a depth of 70 cm. The study of this worm population 
and the measure of its activity will therefore supply essential data for 
the continuation of this research. 

Unfortunately, I will not be able to follow the next expedition. 
While the other members of the team say au revoir to Edileusa, I must 
say adieu. We are leaving by plane. Edileusa is staying in Boa Vista, 
pleased by an intense and friendly collaboration that was new to her, 
and she will continue to watch over her field site, which, because of 
the superposition of pedology and botany, has just increased in impor-
tance. And her plot will thicken more once we add the science of 
earthworms. Constructing a phenomenon in successive layers renders 
it more and more real within a network traced by the displacements 
(in both senses) of researchers, samples, graphics, specimens, maps, 
reports, and funding requests. 

For this network to begin to lie-for it to cease to refer-it is 
sufficient to interrupt its expansion at either end, to stop providing 
for it, to suspend its funding, or to break it at any other point. If 
Sandoval's jeep swerves, breaking the jars of earthworms and scatter-
ing the little packages of earth, the whole expedition will have to be re-
peated. If my friends cannot find the funding to return to the field, we 
will never know if the sentence in the report about the role of the 
earthworms is a scientific truth, a gratuitous hypothesis, or a fiction . 
And if I lose all my negatives at the photo shop, how will anyone know 
whether I have lied? 

Air conditioning at last! Finally, a space that looks more like a labo-
ratory (Figure 2.26). We are in Manaus, at INPA, in an old work-
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Figure 2.26 



Kommentteja
harjoituksesta ja 
analyysisuunnitelmista



Tiimien esitykset analyysistä
(oivaltavia!!!)

24.3.2021
22



Palautetta analyysisuunnitelmista
• Kaikki tiimit näyttävät päässeet hyvin vauhtiin – hyvää työtä!
- Myös tiimipalautteet tukivat tätä kuvaa. 
- Kirjallinen raportointi oli erittäin hyvää!
- Jotkut tiimit olivat pidemmällä ongelman, analyysiasetelman ja suunnitelman konkretisoinnissa 

kuin toiset – prosessi jota työstetään koko matkan ajan!

• Ongelman määrittely
- Konkreettinen ja rajattu ongelmanmäärittely on tärkeää (osa tiimeistä oli jo pitkällä tässä)!
- Apuna voi käyttää omaa asiantuntijuutta: opittua ja koettua!
- Hyvä muistaa: ongelman voi määritellä rajatummin/ erilaisesta tulokulmasta käsin kuin mitä 

annettu tehtävänanto on. 

• Aineistot
- Rabbit Films:in haastatteluiden lisäksi kannattaa miettiä muitakin aineisto/tieto-lähteitä.

• Analyysikehys
- On hyvä miettiä tarkkaan, että miten analyysiä lähdetään tekemään! Esimerkiksi vertailu, 

skenaaariot (mikä muuttuja?) yms. 
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Organisaatiokulttuuri



3/24/21
© Aalto University Executive Education

Schein: Kulttuurin kerrokset

Tavarat / symbolit / käytös:
Mitä nähdään (havainnoitava ulottuvuus)

Omaksutut arvot: Organisaation yhteiset arvot jotka
kommunikoidaan (normatiivinen ulottuvuus)

Perusolettamukset: Itsestäänselvyyksinä
pidetyt olettamukset siitä miten organisaatio
toimii, miten maailma toimii ja mikä johtaa
menestykseen (kognitiivinen ulottuvuus)

Adapted from Eleanor Westney, MIT



Eri tapoja lähestyä kulttuuria



Tiimiharjoitus
• Mitä pystytte päättelemään ja olettamaan Rabbit films:in

organisaatiokulttuurista? 
• Käyttäkää edellisiä malleja hyväksi ja tuottakaa tiimeissä yhden sivun/kalvon 

esitys rabbit films:in yrityskulttuurista
- Päättäkää, että miten ja minkä mallin kautta haluatte systemaattisesti jäsentää 

yrityskulttuuria? (esimerkiksi Scheinin kulttuurin kerrokset)
- Kiinnittäkää huomiota siihen, että mitä voitte päätellä ja mitä ette? 
- Miettikää harjoitusta valmistautumisena haastatteluihin ja kysymysten miettimiseen

• Aikaa 1h
• Palauttakaa harjoitus tänään palautekansioon (MyCourses sivustolla pian!)

24.3.2021
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Kysymyksiä, 
kommentteja?


