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Introduction  ·  Poisons and Unprotection in Africa

In early 2008, astonishing levels of lead were detected in the soil and blood-
streams of the community of Ngagne Diaw. Over a prior four- month 
span, eighteen young children had died there, in a neighborhood of about  
950 residents nestled between the coast and the main road leading out of 
Dakar, the capital city of Senegal in West Africa. Other children suffered 
convulsions, vomiting, brain inflammation, and loss of concentration and 
muscle coordination. Some siblings of the deceased children were found 
to have blood- lead concentrations above the threshold considered to be 
fatal. Investigations traced this exposure to a recent surge in the price of 
lead purchased by Indian entrepreneurs. Residents of Ngagne Diaw had 
long broken and burned used lead- acid car batteries (ulabs) to scrape out 
lead for fishing weights. In 2005, however, this recuperation activity inten-
sified. Battery debris and lead scraps piled up in and around homes. Toxic 
lead dust settled on the ground, walls, and floors. It touched skin and was 
inhaled and ingested.1

What can this tragedy tell us about poisons in Africa, and in particular 
about missing and possible protections? By 2010, when I came to Dakar 
to study the contemporary history of toxicology, various interpretations 
were taking shape. One was argued by Adama Fall, a Senegalese lawyer, in 
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a recent prize- winning plea for this case in an international human rights 
law competition.2 Fall set up a striking parallel between the killing of chil-
dren by lead and the earlier shooting of thirty- eight West African soldiers 
by the French colonial army in the nearby military camp of Thiaroye in 
December 1944. This was not simply to point out that the place was prone 
to tragedy. The massacre of Thiaroye, a topic of well- known films as well 
as poems, plays, and a novel, has become symbolic of the hypocrisy of 
late- colonial promises of citizenship.3 At the very time when France was 
recognizing its colony’s services to the nation and rights to political par-
ticipation, the African soldiers’ demands for decent working conditions 
and back pay were violently repressed. Seventy years later, a stone’s throw 
from the soldiers’ graves, the state had again, Fall implied, betrayed its 
(potential) citizens. Fall accused the Senegalese state of a series of specific 
failures: to enforce a long list of national laws and ratified international 
conventions on worker and environmental protection, and on toxic waste; 
to effectively regulate and prosecute the guilty transnational firm; and to 
care for and compensate the poisoned. A proposed plan to relocate Ngagne 
Diaw’s inhabitants had even triggered rumors of a plot by state authorities 
to grab valuable land in the bottleneck of the densely inhabited Cap- Vert 
Peninsula. By locating the poisoning in a longer history of state betrayal, 
Fall echoes readings of other toxic tragedies in Africa, notably the illegal 
dumping of waste in the city of Abidjan, Côte d’Ivoire, in 2006. These fea-
ture a predatory, or at least powerless, state exposing its population to liter-
ally poisonous global capital, which inflicts the riskiest forms of extraction 
and disposal on the cheapest, least- protected lives.4

This first interpretation, then, focuses on exposure. In the management 
of the contamination, a second interpretation took form, which instead 
cast the crisis as a problem of technical capacity. The Blacksmith Institute, 
a US- based ngo describing itself as “dedicated to solving life- threatening 
pollution issues in low-  and middle- income countries,”5 was the first in-
stitution called in to help in Ngagne Diaw.6 Although the ngo (since re-
named Pure Earth) calls attention to the synergy between toxic risk and 
economic vulnerability (captured, a few years after the decontamination 
of Ngagne Diaw, by the expression “the poisoned poor”), its focus is prag-
matic. It frames poisoning as a humanitarian crisis, requiring immediate, 
mobile, and minimal yet lifesaving protections.7 In Ngagne Diaw, Black-
smith provided expertise and financing for soil removal, house- to- house 
cleaning, and an awareness- raising campaign on the dangers of lead. It also 
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provided a portable testing apparatus to measure initial and dropping lead 
concentrations in soil and blood, thereby obtaining proof of the operation’s 
success in averting the “imminent danger” of epidemic poisoning.8 Thus 
Blacksmith presented its intervention as bridging vital gaps in Senegalese 
state capacity to monitor and eliminate deadly exposures.

Those who carried out the activities supported by Blacksmith and by 
the World Health Organization (who) were experts and technicians work-
ing for the Senegalese state. Notably, a small team from the recently estab-
lished Centre Anti- Poison (Poison Control Center, cap) was the first to 
diagnose elevated blood- lead levels. The cap staff then assisted the Black-
smith and who teams in confirming the poisoning and was then put in 
charge of screening, monitoring, education, and the organization of the 
drug supply for chelation therapy (to remove lead from the body). Led by 
toxicologist Amadou Diouf, who was also head of the toxicology depart-
ment of Dakar’s Université Cheikh Anta Diop (ucad), this team’s com-
mitment to detecting and managing poison in Senegal was not limited 
to the time and place of the crisis of Ngagne Diaw — a “toxic hotspot” in 
Blacksmith’s vocabulary. It was part of a much longer history of efforts to 
measure and monitor toxic threats in Senegal.

From Diouf and his team’s perspective, the horizons of missing and 
possible protections from poison extended well beyond Ngagne Diaw. 
Since the 1970s, toxicologists at the university (then named the Université 
de Dakar) have worked to track down toxic traces in Senegalese bodies and 
environments, and called for the expansion and routinization of surveys 
and testing. The head of the university’s toxicology unit proposed to create 
a national poison control center as early as 1973. As money for research and 
testing came and went, as equipment arrived and broke down, as the plau-
sibility of expansive, regular control faded, toxicologists continued to in-
vestigate, even if sometimes on tiny scales, the presence of poisons in Sene-
gal. The very existence of a poison control center, if only as a modest staff 
and operating budget, at the time the tragedy struck in 2008 owed much 
to Diouf’s tenacious lobbying over the previous years. Diouf’s preexisting 
connections to a private medical laboratory in Dakar, as well as with Black-
smith, also shaped the response to Ngagne Diaw. The private lab helped 
Diouf get the first tests for lead done on blood drawn from siblings of the 
deceased children (its staff performed some routine tests on the blood, 
then shipped samples to France for other tests, all for free). Indeed, Diouf 
had relied on these connections before to obtain free testing for a study of 
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exposure to lead in a tiny sample of car mechanics and ulab recyclers in 
Dakar — this experience, some colleagues suggested, helped him guess the 
cause of deaths in Ngagne Diaw. By 2010, the cap team was working, from 
a half- finished building and without any laboratory equipment, to take 
poison control beyond crisis control and into regular, long- term surveil-
lance and response services such as the collection of epidemiological and 
incident data and a 24- 7 poison helpline.

For Senegalese toxicologists and their colleagues,9 the pasts and futures 
of Ngagne Diaw are not only of cumulative exposure, as in Fall’s plea, or of 
a static gap in capacity, as Blacksmith sought to bridge. They are of work-
ing, succeeding, and failing to gain, keep, and stretch the material and in-
stitutional capacity needed to detect and define toxic risks in the country.10 
This history of struggle for capacity is what I describe in this book. The 
rhythms of this struggle have been intermittently set in motion by invest-
ments in Senegalese scientific research, in higher education, and, occasion-
ally, in the monitoring of toxic contamination. More often these rhythms 
have been stilled and interrupted by stagnating budgets, the end of project 
funding, the breakdown of equipment, and the wait for an overseas trip. 
Yet pushing into and against broken rhythms of funding, supply, and re-
pair, toxicologists have also fought to extend and hold together fragments 
of testing capacity and knowledge. They have sought to set the cadence 
of acts of detection, surveying, and surveillance into more regular, con-
tinuous, and cumulative patterns. This struggle is not one of heroic self- 
sacrifice for the public good; toxicologists in Senegal have, like most sci-
entists anywhere, pursued capacity as a condition of professional survival 
and success. Still, they have done so as public scientists, defined as such by 
their funding and institutions, and also as practitioners of a set of tech-
niques and expertise that, historically, has become central to how modern 
industrial societies protect their publics from collective toxic risks.11 Their 
pursuit of capacity (and narration of this pursuit) has thus attempted to tie 
professional ambition to public service and protection.

In this, their success has been partial at best. The majority of their studies 
have been modest in scope and scale, revealing points of contamination — 
for example, the presence of pesticides and aflatoxins (the toxic metabolites 
of some strains of fungus that grow on foodstuffs, particularly under poor 
storage conditions) in some foods — that have not been linked up to more 
extensive surveys, regular monitoring, or regulatory action. This work has 
probably been more effective in obtaining publications and promotions 
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for toxicologists than any real protections for the Senegalese public. Ul-
timately, the struggle for toxicological capacity seems largely futile, un-
able to generate protective knowledge other than as fragments, hopes, and 
fictions.12 Still, these fragments count; they map the partial contours of a 
“landscape of exposure,”13 pointing not merely to the absence of capacity 
and protection but to its edges and missed possibilities, where knowable 
toxicities circulate, uncaptured by analytical equipment, epidemiological 
surveys, or monitoring routines.

Following toxicologists through their three main institutions in Senegal —  
a public university laboratory, an ecotoxicological project/center, and a 
national poison control center — this book weaves together an account of  
intermittent and insufficient investments in toxicological capacity with fine-  
grained descriptions of how scientists have kept equipment, labs, projects, 
and careers going. Its main focus is on what “good science” has meant — in 
practice, memory, goals, and dreams — to chronically underfunded and 
ill- equipped scientists. In this, protection from poison figures more as a 
form of moral imagination (or fiction), which gives value to fragmentary 
and sought- after capacity, than as a fully articulated vision of how en-
hanced capacity might initiate and feed into a denser and more effective 
network of mechanisms of prevention and control. Indeed, neither I, nor 
toxicologists in Senegal, suggest that better- equipped laboratories and in-
stitutions would automatically, or directly, translate into better- protected 
populations. Avoiding exposure requires many forms of protection, from 
expanded choices about where to work and live to a variety of types of 
regulatory investigation and action. Yet the detection of toxicities seems a 
crucial step in making contamination a topic of public debate and public 
protection.

It is true that no one is fully free or protected from exposure. Toxicology 
in Senegal (or other low- resource settings in Africa and the Global South) 
may not be exceptional in its “powerlessness” to control risk.14 The world 
we now live in, some say, is toxic; our bodies are all a bit synthetic.15 Seeping 
across social, spatial, and biological lines, omnipresent toxicity is, in Ulrich 
Beck’s “risk society,” part and parcel of the inherent risk of late- modern 
society; its uncontrollability manifests the limits of scientific expertise.16 
Industrial capitalism generates not only risk, David Pellow adds, but also 
inequality.17 Economic and environmental vulnerabilities intersect in the 
uneven distribution — on both national and global scales — of the toxic bur-
dens of progress and growth. Yet whether emphasizing the inevitability of 
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exposure or its uneven distribution, there is a widespread tendency to take 
for granted that at least minimal acts of toxicological detection and protec-
tion are routinely provided to residents of the Global North and are largely 
absent in the Global South.18

To delineate gaps in toxicological capacity is to acknowledge that op-
portunities to protect from (and to politicize) toxic risk are withheld. There 
is an excellent literature on toxicology in higher- resource settings, espe-
cially in the United States, exploring how and why potentially protective 
knowledge has been obstructed and obfuscated, and how scientists have, 
in some cases, fought against these limitations.19 Yet very little scholarly 
attention is paid to toxicology and toxicologists under more extreme con-
ditions of material scarcity, dependence, and uncertainty. In other words, 
the overlapping geographies of environmental and scientific dispossession, 
where “the poisoned poor,” in Blacksmith’s words, meet, in Africa, what 
Paulin Hountondji has called “impoverished science,”20 are largely unex-
amined. This is the space through which this book moves. It focuses, in its 
details, on what (un)protection means to scientists’ own understandings of 
capacity, identity, success, and service. On a more general level, however, it 
is also a plea to invest — for the sake of public health, environmental con-
trol, and public debate — in toxicologists’ capacity to reveal, measure, map, 
and keep tabs on the presence of otherwise invisible forms of contami-
nation and exposure in Africa, or elsewhere such capacity is inadequate. 
I also want to give recognition not only to the futility but also to the per-
sistence, energy, and hopefulness of toxicologists’ pursuit, in Senegal, of 
toxicology as a public and protective science.

AFRICAN MAPS OF EXPOSURE

Poisons in Africa raised scandal before the tragedy in Ngagne Diaw. Three 
occurrences in particular have prompted commentary on Africans’ ex-
treme exposure to the risks generated by a globalizing economy. An early 
wave of protest arose when, in the late 1980s, the story broke that hazard-
ous industrial waste was being exported from wealthy economies to West 
Africa.21 The patterns of environmental racism — siting toxic production 
and waste near the dispossessed and discriminated — that were under pro-
test in the United States22 seemed to be going global.23 A few years earlier, in 
1984, a lethal toxic leak at the American- owned pesticide plant in Bhopal, 
India, was interpreted as a manifestation of the literally poisonous effects 
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of trade liberalization in an unequal world, facilitated by poverty and un-
checked by adequate mechanisms of accountability, regulation, and wealth 
distribution.24 Yet waste dumping in Africa, labeled “toxic terrorism,”25 was 
also a specific reminder, in the words of journalist Sam Omatseye, “of what 
Europe has always thought of Africa: A Wasteland. And the people who 
live there, waste beings.”26

The second scandal emerged around a leaked memo, signed in 1991 by 
Lawrence Summers, then chief economist at the World Bank. The memo 
defended (in jest, Summers claimed) the migration of “dirty industries” 
to developing countries, citing Africa specifically as “under- polluted” but 
also as less likely to resist with demands for “a clean environment for aes-
thetic and health reasons.”27 Scholars seized on the memo as an exception-
ally blunt expression of the logic underlying the distribution of toxic risk, 
and of how this logic exposed Africa in particular. For Rob Nixon, the 
memo “triply” dismisses Africans: as political agents, as victims of pol-
lution, and as environmentalists.28 James Ferguson presents it as a “raw 
form” of the reasoning by which the World Bank justified structural ad-
justment programs (saps) in Africa, suspending “social and moral val-
ues” as (potentially protective) buffers of economic rationality.29 In the 
introduction to her ethnography of cancer care in Botswana, Julie Liv-
ingston cites the memo to illustrate how the prevailing model of epidemi-
ological transition has posited Africans as “biologically simple publics” 
whose pretransition bodies — afflicted by “infectious disease, fertility and  
malnutrition” — are unlikely to register toxic effects, especially delayed 
ones like cancer.30 Leaked shortly before the implementation of the Basel 
Convention — an international agreement on the transboundary circula-
tion of hazardous waste adopted in 1989 — the memo seemed to warn that 
regulatory responses would not be enough to stop the powerful forces driv-
ing toxic redistribution.31

Sure enough, the densification of this international regulatory frame-
work on toxics (the Basel Convention was followed by the Rotterdam and 
Stockholm Conventions, adopted in 1998 and 2001, respectively)32 failed 
to prevent the disposal of dripping drums of toxic caustic sludge around 
the city of Abidjan, Côte d’Ivoire, in 2006. The official toll was of fifteen 
to seventeen deaths, and more than 100,000 cases of “nausea, headaches, 
breathing difficulties, stinging eyes and burning skin.”33 Tracing the sludge 
to a Dutch commodity- trading company and an Ivoirian company’s offer 
of cheap disposal, an Amnesty International and Greenpeace investiga-
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tion casts this exposure as a “story of corporate crime, human rights abuse 
and governments’ failure to protect people and the environment.”34 This 
failure of protection has been analyzed in explicitly postcolonial terms. 
The legal scholar Lassana Koné places the illegal dumping — along with 
the more insidious exports of waste for “recycling,” which international 
mechanisms have struggled to regulate — under the label of “toxic colo-
nialism.”35 As an example of how empire, as a persistent process of ruin-
ation, exerts aftereffects, Ann Laura Stoler calls the Abidjan sludge “toxic 
debris.”36 For Alex Means, the tragedy exemplifies the Ivoirian state’s “toxic 
sovereignty,” which, following Michael Hardt and Antonio Negri, is re-
duced to an “emergency apparatus” that functions only to facilitate the 
smooth circulation of capital.37 Set against post- independence expectations 
in Africa, especially in Côte d’Ivoire, of economic and political emergence 
and future global convergence,38 the “stinking toxic waste,” writes Sarah 
Lincoln, materialized “the gap between postcolonial expectation and post-
modern disillusionment.”39 Véronique Tadjo, in a collection of texts for the 
fiftieth anniversary of African independence, aptly expresses the imbrica-
tion of contamination with lost hopes of sovereignty and accountability:

Independence. Liberating ourselves from fatalism and wasted des-
tinies. . . . I haven’t even spoken of the toxic waste dump, still alive, 
still active in the heart of the city. This acrid smell in the air, it is the 
poison they force us to breathe in. . . . We must refuse, rise up against 
dereliction. But who are our masters anyhow? Who are they to not 
pity those they govern. . . . Our greatest struggle, our real indepen-
dence now is way beyond the squabbling of politicians who wreck 
our existence. It is what we will leave behind us that matters, what 
we do of our present that counts.40

The framing of poisons in Africa has thus drawn on a strong associa-
tion between toxicity and waste, both as literal waste that is dumped, as 
an external, material assault on Africans, and as symbolic of the conti-
nent’s superfluity in the global political- economic order, that is, of Africa 
as waste.41 This is a useful starting point for thinking about the cumulative 
and intersecting vulnerabilities — biological, economic, political — through 
which exposure is amplified. It also links failures of protection both to the 
political- economic constraints facing African states and to the continent’s 
place in the global imagination: as a dumping ground; as epidemiologi-
cally, environmentally, and technologically not yet modern; as cheap and 
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unregulated; and as in need of rational economic solutions. This framing, 
however, largely eludes two issues that are of great concern to toxicologists 
in Africa, and which therefore inform this book.

The first is what Rob Nixon calls the “predicaments of apprehension.”42 
Not only is waste symbolically charged, but it is also, as in the cases that 
underpin the analyses cited previously, explicit and perceptible as odor, 
leaky drums, and fatalities. More often, however, poison is a hidden pres-
ence, in traces and residues, while toxicity is sublethal, its effects subtle and 
delayed. This “slow- motion toxicity,” as Nixon calls it, poses the “challenge, 
at once imaginative and scientific, of giving the unapparent a materiality 
upon which we can act.”43 Yet, as he points out, the very people and spaces 
most “exposed to the force field of slow violence are abandoned to spo-
radic science at best and usually no science at all.”44 As Julie Livingston 
and Gabrielle Hecht have shown, the conceptual exclusion of Africa from 
epidemiological and “nuclear” modernity has kept (potential) exposures 
invisible. That Africans are seen as not yet vulnerable to a disease (cancer) 
defined as a pathology of “civilization,” and African uranium miners seen 
as not performing “nuclear” work, has justified the absence of research on 
patterns of cancer causation and prevalence as well as on radiation as an 
occupational risk.45 Toxicologists in Senegal, and elsewhere in Africa, have 
taken up Nixon’s challenge and worked against this toxic invisibility to re-
veal a finer- grained, more varied and complex map of contamination that 
stretches beyond dumped waste and migrating industries to follow food-
stuffs, riverways, and bloodstreams. Yet this map is also marked by the 
limits of and on toxicologists’ capacity; by the constraints posed by the low 
status of poisoning in national and global health and environmental agen-
das and by the poor state of their laboratories; and by the restricted size of 
their sample sets and range of analytical tests and number of studies they 
can perform. Toxicologists thus highlight both the work it takes to make 
toxicity visible and the obstacles in their path, hinting — in their partial 
results, their calls for more testing, their complaints about incapacity and 
dysfunctional regulation — at the large swathes of invisible toxicity that lie 
beyond their data and capacity.

By the nature of their expertise, toxicologists are also concerned with 
a second issue: the (missed) possibility of protection, rather than simply 
its absence. On the one hand, casting exposure as the product of constitu-
tive global inequality rightly warns against the naivety of simple solutions 
(regulation, education, even detection) in protecting Africans from toxic 
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risk. On the other hand, however, this analysis tends to naturalize the ab-
sence of protection, dismissing more specific questions about the nature 
and management of toxic risk. At the opposite end of the spectrum are 
the Blacksmith Institute’s “capacity- bridging” measures of protection for 
“the poisoned poor”: highly effective, even lifesaving, these measures are 
also necessarily limited in their spatial and temporal reach.46 Toxicologists 
aspire to more expansive scales of protective action. Most (if not all) toxi-
cologists in Africa (both locally affiliated and foreign collaborators) have 
been state employed, and in their research and institution- building efforts 
they imagine and partially enact more continuous forms of surveillance 
and control, usually across regional or national territories. In other words, 
they affirm, even if only indirectly, the possibility of — and the legitimacy 
of claims to — a protective biopolitics of poison in Africa.

What is on African toxicologists’ maps of toxic concerns, and what lies 
at the edges of and beyond its points of contamination? Over the past de-
cade or two, data on the presence of three categories of toxicants — heavy 
metals, pesticides, and aflatoxins — in Africa has grown, albeit slowly. Stud-
ies have alerted to the risks of heavy- metal exposure associated with, for 
example:47 leaded gasoline;48 oil production and refining (especially in Ni-
geria);49 poor disposal, recycling, and burning of waste, including batteries 
and discarded electronics (e- waste);50 artisanal and small- scale gold min-
ing (asgm, which uses mercury and releases lead);51 industrial mining (es-
pecially in South Africa and the Copperbelt);52 as well as the consumption 
of contaminated vegetables, fish and seafood, traditional medicines, and 
cosmetics (notably skin- lighteners containing mercury).53 As for pesticides, 
studies have investigated the presence of pesticides (particularly those clas-
sified as persistent organic pollutants [pops] banned since 2004) in breast 
milk and plant leaves,54 measured residues on vegetables and in river and 
drinking water,55 and examined presumed cases of acute pesticide poison-
ing.56 Aflatoxins have been measured in corn/maize, peanut, and cassava 
products in several African countries, but until very recently both food 
contamination and human exposure data were very scarce.57 Data on acci-
dental and voluntary acute poisonings have been compiled from hospital 
or clinical records, showing the risks posed by pesticides, pharmaceuticals, 
and, especially for children, paraffin and household cleaning products.58 
With some variations (e.g., in forms and levels of industrial development), 
this general picture applies to many African countries, including Senegal.

Toxicologists’ work multiplies the points of interception of toxic mole-
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cules as they are propagated and released by local economic and domestic 
activity. As with analyses of “dumping,” they point to poverty and lack of 
regulation as major problems: risky, informal occupations such as asgm 
as well as ulab and e- waste recycling occur at the nexus of the dearth of 
alternative sources of income, the high price offered for metals by foreign 
buyers, and the lack of oversight over the disposal of batteries and electron-
ics, or over the sale of mercury. Similarly, economic pressures and uncer-
tainty in agricultural production amplify pesticide risks, as do contraband 
networks, illiteracy and lack of farmer education, as well as the unafford-
ability of protective equipment and the reuse of scarce plastic containers 
to store scarce water.59 Industrial mining and agriculture, powered by for-
eign capital, are also implicated in environmental contamination; cobalt 
has been found to travel through the human food chain of the Katanga 
mining area in the Congo,60 while there is emerging concern about the 
presence of pesticides in riverways around irrigated agricultural projects 
in West Africa.61 Yet social and economic disadvantage seems to interact 
in complex ways with access to land, employment, and income in facilitat-
ing exposure. In Senegal, for example, toxicologists told me that residents 
of Ngagne Diaw, as well as communities living around an open- air landfill 
near Dakar (where they picked and recycled waste) and in villages affected 
by clusters of (presumed) acute pesticide poisoning, were reluctant to iden-
tify toxic exposure and in some cases invoked supernatural causes. Some 
of the scientists interpreted this as fear of losing homes and livelihoods 
combined with mistrust of state agents.

Some of these risky substances and activities have attracted interna-
tional attention. United Nations (un) agencies, especially the United Na-
tions Environmental Program (unep, created in 1972), the who, and the 
Food and Agriculture Organization (fao), have been concerned with 
both intergovernmental action and national infrastructures for manag-
ing chemical/toxic hazards in the Global South. In addition to coordinat-
ing the Basel, Rotterdam, and Stockholm Conventions, unep has partic-
ipated, with the ilo (International Labour Organization) and the who, 
in the International Programme on Chemical Safety, established in 1980, 
and, with these and other un agencies, joined by the World Bank and the 
oecd, the Inter- Organization Programme for the Sound Management of 
Chemicals (iomc), created in 1995. Only since the late 1990s have these in-
stitutions taken more direct action on the control of toxic hazards in sub- 
Saharan Africa. These have focused, for example, on fostering national 
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infrastructure for sound chemical management (including poison control 
centers, in Ghana and Senegal), eliminating stocks of obsolete pesticides, 
phasing out leaded gasoline, and responding to acute mass poisonings (in 
Ngagne Diaw and in Zamfara, Nigeria). The Blacksmith Institute, founded 
in 1999, began working in Africa around 2001 by assisting selected coun-
tries in leaded gasoline phase out. Up to 2010, it was involved in twenty or 
so projects that included decontamination in Ngagne Diaw and Zamfara 
(as well as in a lead- mining area in Zambia); a few projects, in Guinea, 
Mozambique, and Senegal, to reduce mercury emissions in asgm; and 
various projects to address industrial and urban pollution.62 While many 
of these are modestly funded (10,000 to 45,000 usd or so; figures are not 
given for all projects), some have obtained or leveraged more significant 
sums from the World Bank. Following the ratification of the Stockholm 
Convention in 2004, the who and other un agencies initiated a global 
survey to screen human breast milk for the presence of pops that included 
a capacity- building component.63

Toxicologists are thus not alone in raising concerns about toxic risks in 
Africa. Yet few of these international initiatives — besides being fairly re-
cent and modest in their reach — have directly supported the production 
of data on pathways, levels, and distributions of exposure. Generally ad-
dressing known sources of risk, most did not involve toxicological studies 
(e.g., asgm projects promoting safer techniques of mercury use without 
investigating exposure). In Senegal, they have not brought or left much 
for toxicologists to work with: an action plan for a poison control center 
(funded through an iomc- related project, in the hope that the state would 
support it, which it has done only slowly and partially), a portable blood- 
lead testing system (provided by Blacksmith to follow up in Ngagne Diaw, 
it can only function as long as the ngo provides replacements and supplies 
of testing kits), and some frozen breast  milk samples (a junior lab member 
drew twice the volume needed for the who survey and sent half to a lab 
in Germany for the who study and kept the rest, hoping to one day ob-
tain funding for his own study). Earlier, in the 1980s, a unep- who- fao 
project brought an atomic absorption spectrophotometer, which was only 
briefly used to fulfill its objectives (to measure heavy- metal traces in fish 
and seafood to monitor marine pollution in West Africa). An exception is 
Project Locustox, created by the fao to measure the environmental impact 
of locust control operations. Based on the argument that pesticide toxicity 
had to be evaluated where locust control operations took place, and in the 
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ecosystems, climate, and spatial scale that it affected, foreign governments, 
especially of the Netherlands, joined the Senegalese government in build-
ing up ecotoxicological research capacity in Senegal for nearly a decade.

Beyond these intermittent (and one exceptional) provisions of equip-
ment, funding, and research/regulatory objectives, Senegalese toxicolo-
gists have asked their own questions, and, with the state paying salaries but 
giving little toward research, they have mobilized their “own” resources, 
such as leftover capacity from earlier projects, contacts with foreign scien-
tists, and gifts of free testing or access to lab facilities. What we know about 
levels of contamination and indicators of exposure in Senegal — and likely 
in other African settings — owes much to improvisations of capacity that 
are sometimes productive but often also modest and fragile.64

LOSING AFRICAN SCIENCE

Toxicology is certainly not the only science in Africa that has struggled to 
survive as a publicly funded activity. Nor is the regulation of toxic risk the 
only state function that has struggled to remain (or become) a source of 
public protection. The trajectory of toxicology and that of other sciences in 
Africa follow a broadly shared sequence: from a brief period of growing —  
but largely promissory — investment in science as an African(ized), na-
tional, collective, and development- oriented enterprise (circa 1940s – 1970s), 
followed by a generalized drop in public (both national and international) 
funding for science in Africa from the 1980s, leading to the stagnation of 
scientific activity and/or to new “entrepreneurial” strategies for capturing 
foreign, nongovernmental, or private resources.65

There are, of course, variations in this general trajectory, with some 
sciences in some places and times being the target of more intensive na-
tional or transnational investment, especially with the recent rise in trans-
national funding for global health research.66 Toxicology, however, has not 
been a significant or sustained target of attention for the Senegalese state 
or, as seen earlier, for intergovernmental or nongovernmental organiza-
tions. Toxicologists themselves have largely defined their field by deploying 
and prolonging capacity that was either only briefly or not specifically —  
and nearly always insufficiently — funded as capacity to detect and mon-
itor toxic risks. The state has provided the biggest and steadiest source of 
money through salaries; indeed, a large proportion of African scientists 
have been employed by the public sector. In Senegal, however, state sal-
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aries seem to have been paid more regularly and at higher levels than in 
other African countries. Yet national public budgets have rarely paid for 
laboratory equipment, fieldwork, or other research- related expenses. The 
main duties of the small number of toxicologists employed by the uni-
versity have been to train pharmacy students and to take up additional 
functions (e.g., in education planning, a hospital pharmacy, or the drug 
control lab). From at least the 1980s, their regular budget could not sup-
port research, while their proposal for a national poison control center was 
put on ice for the next two decades. Research — needed to advance careers 
and supervise students (the pharmacy degree in Senegal includes a thesis  
requirement) — came to depend on brief, uncertain sources of support such 
as international projects, “favors” from sympathetic collaborators, and 
paid analytical contracts (with the exception, again, of Project Locustox). 
With the specter of inactivation constantly looming, toxicologists some-
times resourcefully stretched and stitched together remnants of capacity, 
and sometimes simply waited for the next project or overseas trip. A few 
gave up on public employment and set up pharmacies or consultancies; 
others gave up on lab work, investing themselves in teaching or in their 
additional appointments.

This book, then, tells a familiar story: that of the “abandonment” of 
public science (and health) in Africa by the state, as it experienced eco-
nomic crisis from the late 1970s, and, from the 1980s, implemented saps (of 
cuts in state spending and liberalization reforms designed to make African 
economies more competitive), and, more recently, has been only selectively 
invested in by newly generous global health donors.67 This is a story of 
scientists’ experiences of loss, and, for some, of new strategies of survival 
and success. Loss illuminates change; what was, even if only as possibility 
or memory, but is no longer. It also illuminates value; what is missed. Fol-
lowing lines of loss can thus help us to understand what scientific capacity, 
both narrowly and broadly defined, means in settings of (threatened) pe-
ripheralization, scarcity, dependence, and stagnation. Capacity is equip-
ment and supplies that were or might have been, the skills to use them, 
the actions they allowed. But there is also, as Wenzel Geissler has vividly 
described, the sense of movement and directionality that was activated by 
functional materials and the qualities of the knowledge it could produce.68 
For the government parasitologists Geissler studied, this was a shared ve-
locity with a collective destination: toward a better future, in which the 
progressive principle of science fused with individual career ambitions and 
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societal projects of development. As others have pointed out, the sense of 
movement that animated post- independence African science was also a 
synchronous one, an ability to “keep up” (whether on a distinctive par-
allel pathway or a converging one) with science elsewhere, that was also 
underpinned by aspirations to equivalence or equity in material capacity 
and epistemological quality.69 Such forward- moving, synchronous, equiv-
alent capacity has never been more than a promise. But it is a promise that 
has grown increasingly elusive, as dependence on projects, collaboration, 
and contracts has either slowed down or broken up the rhythms of scien-
tific activity and careers.70 An equivalent toxicology has been associated, 
in Senegal, not only with innovation or the cutting edge (e.g., the develop-
ment of new analytical methods) but also with capacity for detection and 
regulation, that is, the possibility of doing and repeating routine tests to 
identify and monitor environmental and public health risks. Senegalese 
toxicology as an active, state- funded science, plugged into functional state 
mechanisms of food, drug, environmental, and poison control, appeared 
as a plausible proposition in the 1970s, when the toxicologist Georges Gras 
proposed a poison control center and set out to measure mercury levels in 
hair and fish. It is the loss of plausibility of toxicology as equivalent both 
in its capacity to advance, or keep up, and in its capacity to protect that I 
explore in this book.

Loss of capacity to protect is a central thread in studies of health care 
and public health in Africa. In their review of the anthropology of struc-
tural adjustment and health, for example, James Pfeiffer and Rachel Chap-
man describe the stripping back of public protections, impeding access to 
both care and to protective goods such as water, food, and employment.71 
The ethnography of health workers in the public sector has described their 
reactions, from the 1980s, to a “withdrawal” of the state (manifesting as the 
drying up of supplies, deteriorating of facilities, and sometimes shrinking 
or delay of salary payment), and to their own diminished capacity to serve 
the public. In some cases, workers “abandoned” public service, privatiz-
ing care by charging (often illegally) for services and medicines, trading 
in privileges and favors, or seeking additional or alternative revenue from 
ngos.72 But they have also suffered a sense of moral loss (“demoraliza-
tion”) and sought to improvise care and protection in the face of scarcity, 
poor working conditions, and the inadequacy or nonaffordability of what 
they had to offer.73 Though the term unprotection has not, as far as I know, 
been specifically used in this literature, it is from the sense of loss that it 
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suggests — experienced by those who, “abandoned” by the state, feel they 
can no longer do their job to care and to protect, as well as by a population 
that is not or no longer served or protected by a deteriorating public health 
system — that I define its relevance for describing a tenacious yet largely 
futile struggle for toxicological capacity. Not in any official dictionary, un-
protection is defined in a Wiktionary entry as: “removal of protection from 
something; act of unprotecting.”74 These are exactly the dimensions I seek 
to underline: a loss of what once was and/or is acknowledged to be possi-
ble, and an ongoing, active process that fails to protect, even though it may 
not aim to expose.

UNPROTECTIVE TOXICOLOGIES

Longings for an African toxicology that once was, might have been, or 
might yet be equivalently protective raise a question: just how protective 
would an equivalent toxicology be? Is the better- funded, better- equipped 
toxicology of better- regulated settings, which Senegalese toxicologists of-
ten refer to vaguely as existing out there (France is their main point of 
comparison), really protective? Toxicology is a field defined by a general 
object — poison and its effects — rather than by its methods or applications; 
it is a branch of many sciences and disciplines, from chemistry and phar-
macology to forensics, occupational health, and environmental sciences. It 
has many histories, dating back to “the earliest humans,” but is generally 
agreed to have gained in importance and coherence in the twentieth cen-
tury as a result of two factors. The first is the synthesis of new compounds, 
from the late nineteenth century and accelerating from the mid- twentieth, 
and their propagation (as with older poisons such as lead) due to techno-
logical progress paired with the intensification of industrial manufactur-
ing, agriculture, extraction, and consumption. The second is the prolifer-
ation of regulatory institutions and laws concerned with controlling toxins 
in foods and drugs and other commodities, in workplaces, and in the en-
vironment, which also accelerated after World War II. Though toxicology 
can be a science of innovation, helping to calibrate novel poisons to kill se-
lectively (pests, parasites, and pathogens but not hosts or bystanders), and 
a forensic science (cause of death, doping control, etc.), it has come, in the 
postwar era, to play an important societal role as a science of regulation.75

As a science able to call into question the safety of lucrative molecules 
and of their profitable uses, perhaps even shake the very foundations of 
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industrial society, toxicology was, as Nathalie Jas has suggested, “poten-
tially subversive.”76 Yet as she, Soraya Boudia, and others have concluded, 
this potential was straitjacketed by a compromise: between protection and 
production.77 This compromise, as Christopher Sellers has shown, pene-
trated toxicology’s very methods, which were centered on the mechanistic 
determination of safe thresholds (on the basis of animal dose- response 
tests) of toxic concentration, that is, “the dose makes the poison.”78 De-
veloped during a time when research on toxic hazards was largely funded 
by industry (in its own laboratories or via university departments),79 this 
threshold- based toxicology was reassuring: exposure was measurable and 
therefore could be controlled.80 After World War II, toxicology’s methods 
were enshrined in new or expanding national regulatory institutions (in 
the United States [where toxicology has generated the most social schol-
arship], the principal ones are the Food and Drug Administration [fda], 
the Occupational Health and Safety Administration [osha], and the En-
vironmental Protection Agency [epa]), as well as international standards 
for food, drug, environmental, and occupational safety.81 These methods 
were slow to catch up with the new risks posed by the exponential in-
crease in new chemicals and their pervasive presence in open, dynamic en-
vironments, lending, as Michelle Murphy puts it, “a narrow shape to what 
counted as a significant chemical exposure” and thus producing a “domain 
of imperceptibility.”82 Toxicology’s methods were unable to define or con-
trol the toxicity of postwar pesticide- saturated agricultural landscapes,83 of 
the late twentieth- century synthetic office building,84 or of the endocrine- 
disrupting effects of low- level exposures to plastics.85 Toxic ignorance is 
also produced by what goes untested: the epa and fda, for example, have 
been criticized for testing only a tiny fraction of chemicals in circulation 
and of produce for pesticide residue monitoring, and for inadequately sam-
pling in hazard assessments.86 If science has also, at times, been clearly and 
scandalously manipulated by industrial interests,87 its “powerlessness” to 
generate protective knowledge is, for Boudia and Jas, “systemic,” built into 
“the very functioning of [regulatory] systems.” They conclude, “Despite 
the immensity of the activity they have generated, these systems have not 
allowed for the production and accumulation of real knowledge on toxic 
substances.”88

My aim here is not to set up a detailed comparison between Senegalese 
toxicology and its better- equipped counterparts. It is to ask the question: 
If toxicology everywhere is unprotective, then what, if anything, is distinc-
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tive about toxicology in Senegal? To some extent, “African” toxicology is 
simply an extreme point on a spectrum of unprotectiveness in the expo-
sure sciences, that is, one instance of a science that has generally failed to 
keep up with the proliferation and complexity of toxic risk (an “archaic” 
science, as Murphy has said of mainstream, regulatory toxicology).89 Yet 
the protection/production compromise that has held toxicology back has 
also been held up, in wealthier economies, by a degree of minimal protec-
tion. Even an “archaic” toxicology can, for example, identify groups of chil-
dren who are at risk of lead poisoning, measure pesticide residues in food, 
or detect the enzyme- inhibiting effects of exposure to some types of pesti-
cides in blood. In Senegal, the capacity to perform and repeat even such ba-
sic tests, using standard analytical methods, in order to detect substances 
and measure concentrations that can then be compared to accepted safety 
standards, has often been missing or partial. It has never been taken for 
granted. While toxicologists have, at times, managed to do this on tiny 
scales (thus pointing, for example, to the contamination of artisanal pea-
nut oil and paste with aflatoxin, or of tomatoes and citrus by heptachlo-
rine residues),90 their calls for “regular monitoring” have marked off a wide 
expanse of missing knowledge — the results of repeated tests that neither 
they nor another laboratory were likely to perform — from the fractional 
coverage of their improvised capacity. Their dependence on external sup-
port (and the limits this has imposed on their capacity), the “fictional” na-
ture of the “regular monitoring” for which they often call (yet which gives 
meaning to their small- scale work), and their sense of failing to measure 
up not only to the nature of toxic risk in Senegal but also to a better, more 
equipped toxicology in the Global North: all this adds a specific (post-
colonial) quality to the quantitative “end of the spectrum” position of Sene-
galese toxicology.

Whether varying in degree or in kind, the unprotectiveness of toxicol-
ogy has not been accepted passively by all of its practitioners. As Kim and 
Mike Fortun, Scott Frickel, and Michelle Murphy have shown, some groups 
have defended toxicology’s professional ethos as a public- service science, 
or as a “civic science,”91 by protesting and pushing against the limits placed 
on their ability to know and to protect. The Fortuns describe a “sense of 
the civic” among American toxicologists that is anchored in a narrative of 
postwar regulatory expansion that underpins toxicologists’ “commitment 
to practical knowledge.”92 In the pursuit of this ethos of regulatory ap-
plication, limits to knowledge, or “not- knowing,” provokes, they observe, 
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ethical anxiety.93 Historically, the kind of not- knowing toxi cologists have 
worried about is the biased or misguided manipulation of their methods 
or results. Murphy provides a good example. In the 1980s, a large group of 
epa employees formed a union, Local 2050, to claim their right to a “neu-
tral” workplace against the threat — to the institution’s founding ethos of 
state protection — of the pro- industry, antiregulation influences allowed in 
by the Reagan administration.94

The fight against not- knowing has also taken the route of promoting 
methodological innovation. From the late 1960s, scientists engaged in what 
Frickel has described as a “modest . . . reform movement” to institution-
alize genetic toxicology (the study of toxic effects, notably of mutation, in 
genes). These “scientist- activists,” as he calls them, sought to overcome 
the not- knowing imposed by old disciplinary boundaries and regulatory 
structures, thus laying the foundations for a “new public- service genet-
ics.”95 In the case of toxicogenomics, the study of responses of the entire 
genome to toxic exposure, too much information can also, as the Fortuns 
observe, become a form of not- knowing, in the sense that complexity and 
uncertainty can obscure pathways to regulatory applications. They de-
scribe how “caring for data” in order to inform regulatory practice even in 
the absence of certainty was thus imbued with ethical significance: “a sense 
of the civic that depends on and mandates information infrastructure.”96

I would not go as far as to call Senegalese toxicologists activists, even in 
the modest sense proposed by Frickel, for they could have taken a much 
more public role in diagnosing and denouncing the conditions that gen-
erate exposure (e.g., by working more closely with the Pesticides Action 
Network) as well as the inaction and inefficacy of the state, or in putting 
poisoning on national and global health agendas (as Blacksmith has been 
doing recently, and, to some extent, the staff of the cap). Yet in their very 
struggle to survive and succeed as scientists, and to create or maintain the 
three toxicological institutions that I studied, they have improvised and 
imagined a more capacious and protective toxicology, thereby “refusing” 
the forms of not- knowing that threatened the “civicness” of their practice 
(as in the cases described previously). Improvising with scarce resources, 
as Julie Livingston and Claire Wendland have suggested for nurses and 
medical students, can activate a collective ethos of care and responsibility, 
one that has, historically, been defined as civic and national. To some ex-
tent, then, improvisation stretches the limits of capacity toward imagina-
tions of good medicine and nursing that are defined not only by technical 
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but also by moral criteria of efficacy and value. Still, if capacity stretching 
can be seen as a form of protest against the unprotectiveness of poorly 
equipped medicine or science, it can lead not only to moral imaginations 
of responsibility and commitment but also to moral illusions of protection, 
tied, for example, to regulatory futures (of “regular monitoring”) that may 
never come. The challenge, then, is to discern, in improvisation, a will to 
protect while recognizing its fragilities and futilities.

STUDYING THE RHYTHMS OF CAPACITY

Lost capacity, improvised capacity, missing and future capacity; these, my 
informants (people who have worked in the three sites I studied) differ-
entiated, as Geissler’s parasitologists did, in terms of temporal qualities 
of rhythm and direction. They referred to past times when scientific ac-
tivity moved faster, kept pace, and filled up time, when it could be syn-
chronous, continuous, and cumulative. They described the slowing, inter-
mittence, and waiting that resulted from sporadic and uncertain funding, 
broken- down equipment, and trips overseas. At the poison control center, 
hoped- for futures were of durable routine surveillance and response, while 
at Project Locustox, the prolonged time of cumulative ecological observa-
tion was argued to be crucial for building an ecotoxicological regulatory 
infrastructure.

This book is cadenced by these rhythms. It seeks to decipher their mean-
ings as expressions of value, that is, of the goods associated with active, 
well- equipped science; of the material but also moral threats of inactivity/ 
inactivation; and of how scientists would like to see themselves as commit-
ted public scientists, as resourceful African scientists, and as equivalent 
global scientists. In other words, I follow the contours of scientists’ own 
narration of their history and explore how its rhythmic qualities (some-
times explicit, sometimes as I interpret them) define capacity and its cor-
ollaries: scientific virtue, the advancement of knowledge and of careers, 
public service and protection. Thus, the “rhythms of capacity” delineate 
the loss and pursuit of “good” science in times of shifting hopes and un-
certain, often scarce resources.

This temporal vocabulary picks up on aforementioned work on memo-
ries and histories of postcolonial African science. It also takes inspiration 
from a broader set of anthropological studies that have described experi-
ences of material decline and reversal in Africa in terms of shrunken, in-
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terrupted, fragmented, and “leaping” temporal horizons: what Jane Guyer 
has called “the temporality of lived economies.”97 In a landmark 1995 ar-
ticle, Janet Roitman and Achille Mbembe vividly describe the nostalgia, 
incomprehension, and uncertainty with which Cameroonians responded 
to a sudden 50 percent currency devaluation (in 1994, as a measure of 
structural adjustment aiming to reduce the price of exports). The econ-
omy, which had only recently seemed to be “on a continuous and irrevers-
ible path of progress,” now manifested as unfinished buildings, decaying 
urban infrastructure, and unpredictable, shrinking salary payments.98 In 
the Zambian Copperbelt, James Ferguson contrasts “expectations of mo-
dernity” of the post- independence decades — the progressive temporalities 
of economic and political emergence that promised a “joining up with the 
world” — with, in the 1990s, a feeling of loss and of “abjection,” of being 
“thrown aside, expelled” from membership in global society.99 Economic 
decline and reform also weakened the hold of African states over collective 
experiences of time. Shared memories, histories, and anticipated futures 
were central to the ambitions of African postcolonial nation- building. 
These were orchestrated through economic planning, commemoration, 
monuments, public employment and services, patronage of the arts, and  
infrastructural investments.100 From the 1980s, the actions of the post-
developmental state became increasingly episodic, delayed, or unpredict-
able, while the “event- based” presence and narratives of the churches and 
ngos took over many of its functions. In Togo, writes Charles Piot in 2010, 
“the linear time of the dictatorship . . . and the continuous time of the an-
cestors is being replaced by a noncontinuous temporality, one that is ‘punc-
tuated’ (Guyer, 2007) and event- driven, and one that anticipates a future 
while closing its eyes to the past.”101 Others have described new temporali-
ties of “projectification” generated by ngo and transnational interventions, 
or the “syncopation” of day- to- day survival.102 Science, with its heavy reli-
ance on public funding and its strong associations with development and 
progress,103 in combination with worldwide trends in the cost and technical 
sophistication of scientific research, has been particularly vulnerable, in 
Africa, to such temporal interruption and fragmentation.104

At the same time, as I point out, scientists themselves also, in their im-
provisations as well as in their memories and aspirations, seek to set the 
tempo of their own work — or at least their narratives and fantasies of this 
work — thus actively pursuing what Adeline Masquelier has called “mean-
ingful temporalities.”105 In the case of toxicology, a science whose identity 



22  ·  Introduction

is, in Senegal as elsewhere, strongly linked to its regulatory applications, 
meaningful rhythms are not just those of advancement (of innovation, 
progress, development, success, etc.). They are also those of continuous 
activity, of the regularly repeated analyses of surveys and monitoring, and 
of incremental accumulations of data. The value of such routine and regu-
latory rhythms of scientific activity has received little attention in African, 
or other, settings, especially other than as a form of “time- discipline” (as in 
E. P. Thompson’s seminal essay on the inculcation of new modes of indus-
trial production)106 or beyond Weberian associations of routinization with 
rationalization, bleakness, and disenchantment.107 Where continuous and 
incremental time is fragile, where work and lives are constantly disrupted, 
the promise of routine temporalities might be invested with both practical 
and moral value as a source of order, security, and protection.

Deploying and attending to “rhythmic” descriptions of succession, in-
tersection, and discrepancy between pasts and presents, this book is both 
historical and ethnographic. The majority of its sources are historical in 
that they are “from” the past: laboratory spaces and equipment that have 
remained; documents that have been archived, left, or put away; and stories 
told about what was (only the last chapter is based more substantially on 
ethnographic observation). In addition, my narration is historical, in that 
I refer to the past as being in the past, which I order chronologically and 
periodize. I describe change and package sequences into times of greater or 
lesser resources, capacity, and activity. And yet, this book is mostly about 
the present. Relying to a large extent on oral history to guide my over-
arching narrative, and to interpret a very fragmentary textual and mate-
rial record of past activity, I listened to stories and looked at objects as they 
existed in the present.108 I made an effort to get to know this present; I paid 
attention to the sites where I found documents (most were not formally 
archived but kept or left in situ) and where I conducted interviews, and 
spent additional time interacting with these spaces and their occupants 
informally (though more so at the poison control center and the univer-
sity laboratory than at “Locustox”). It was through my encounters with 
people, spaces, documents, and equipment in this present that I glimpsed 
what lost, gained, elusive, illusory, and hoped- for capacity might mean to 
toxicologists (then but especially now). This present was experienced by 
my informants and materialized in laboratories or their absence, as one of 
incapacity, or, more specifically, of diminished (no longer) and anticipated 
(not yet) capacity. I do not fully share the sense of nostalgia and optimism 
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they often projected and instead underscore past constraints on their ca-
pacity to detect and to protect as well as its future uncertainty. Yet I also 
take seriously memories and hopes of “better times” as indices of “better 
toxicology.” If this book is also about toxicology in the past (I do attend 
to sources as both records and remains), it is mostly about the meaning 
this past acquires from and gives to the present, during the time I spent 
studying it, over a period of about eight months between January 2010 and 
March 2011.

TEMPOS: STRUCTURE OF THE BOOK

The chapters in this book are ordered chronologically and framed accord-
ing to the tempos that my informants remembered or described for distinct 
periods. An exception to this structure is chapter 1, which is polyrhyth-
mic and enters the laboratory of toxicology and analytical chemistry at 
the ucad in Dakar during a present time of inactivity (at the time of my 
fieldwork in 2010). In this chapter, I describe the challenges and reflect on 
the stakes — for defining how capacity is made and kept — of recovering the 
rhythms that once animated its equipment. While primarily a reflection on 
what to make of a stilled but once active material record of scientific activ-
ity, this chapter also provides an overview of the lab’s history that serves as 
a map for the periods described in chapters 2, 3, and 5.

Chapter 2 follows the history of the university lab from the early 1960s 
to the early 1980s. The post- independence decades were the time of la 
coopération (overseas cooperation), that is, of French technical assistance 
to its former African colonies. French nationals still occupied most senior 
positions at the university, including in toxicology and analytical chem-
istry. Yet technical assistance promised the mutual advancement of both 
expat and African scientific careers, as well as of science itself and of Afri-
can development. Focusing on the aspirations to advancement expressed 
by different members of the lab — a former colonial pharmacist, a French 
academic toxicologist, and a Senegalese technician — this chapter illumi-
nates tensions between, and contradictions within, distinctive visions for 
the Africanized toxicology that might emerge in Dakar.

Chapter 3 examines the pursuit and value of routine rhythms of scien-
tific work in the university lab from the early 1980s. At this time, the first 
Senegalese PhDs in toxicology and analytical chemistry returned from 
France to replace the French coopérants (technical assistants) in the lab. 



24  ·  Introduction

Cuts in both French assistance and Senegalese state funding threatened 
to break up the tempos of scientific work in the university laboratory at 
the time when its leadership was being Africanized (or “Senegalized”). 
International investments in the lab’s equipment provided opportunities 
to stretch and project analytical capacity toward the regular monitoring 
of toxicity in Senegalese environments. While exploring the civic value 
invested in regular rhythms and routine science, this chapter also pres-
ents the memory and ideal of protective toxicology during this period as 
a fiction.

Chapter 4 is about the prolongation of a transnational collaboration 
that aimed initially to evaluate the environmental effects of chemical lo-
cust control, and then to develop a “Sahelian” ecotoxicology for assessing 
pesticide toxicity. Focusing on the arguments put forward for continuing 
to invest in Sahelian ecotoxicological research, this chapter examines pro-
longation as both an epistemological and political project to link the “Sa-
helization” of ecotoxicology’s methods to its durable relocation in Sahelian 
institutions. Those who made these arguments understood infrastructure 
and resultant capacity as an accumulation of connections between ecosys-
tems, institutions, scientists, data, equipment, and methods. The fragile 
success of the transition from collaborative project to permanent local in-
stitution raises questions about the kinds of support, and the kind of scien-
tific work, needed to make an environmental science responsive to national 
imperatives of regulation and protection.

Chapter 5 is about poison control in the making during a time of re-
newed state provision. In 2010, I observed the cap’s director and staff seek-
ing to initiate, as soon as possible, regular and continuous rhythms of sur-
veillance and response. This “hasty routinization” was set against the prior 
temporalities of delay and crisis attending to the center’s creation, and 
sought to evoke new opportunities for an expanded biopolitics of poison-
ing. Yet as they moved toward bureaucratic routines of government, center 
staff also distanced their project from the Senegalese state as an uncertain 
and partial provider while working out how to complete the construction —  
both literal and metaphorical — of their institution. 



1  ·  After Interruption: Recovering Movement  

in the Polyrhythmic Laboratory

The distinct aesthetics of decades past jostle on the lab’s surfaces. The old-
est layer is of chipped tiled teaching benches, rusty gas taps, and heaped, 
dusty glassware. Professor Fall designates these with a sweeping gesture: 
“All antiques!”1 Large gas canisters, also flecked with rust, bottles of chem-
icals that have expired more recently, and the square heft of a broken- down 
gas chromatograph (gc) bear witness to less distant, but now ended, ana-
lytical activity. Rose Diene, a longtime administrator in the lab, calls these 
“wreckage.”2 The newest layer of materials includes secondhand equipment 
donated by a French lab and two kinds of portable testing kits, one designed 
to monitor drug quality and the other to measure blood- lead levels. These 
are, in theory, in working order but await supplies, set up, and maintenance 
not covered by the lab’s budget. The portable kits are set in motion at in-
tervals by chemicals, replacement parts, and field costs provided by for-
eign funding organizations for monitoring projects, while a donated hplc 
(high- performance liquid chromatography) system is used occasionally by 
means of a small cache of reagents picked up on overseas visits. Meanwhile, 
freezers keep urine, breast milk, and river water suspended in time until 
they can be carried overseas for tests of traces and markers of pesticides 
and heavy metals. When I spent time in the lab in 2010 – 11, I saw barely any 
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activity at the bench. Instead, I heard complaints that “nothing work[ed].” 
I was told that, due to the lack of chemicals, practical lab exercises had to 
be canceled or demonstrated by the technicians (i.e. not performed by stu-
dents) and that outside requests for analytical services were turned down. 
Research projects and advanced degrees could only be completed overseas.

In 2010, these stilled remains of past scientific activity are the material 
manifestation of toxicology (and analytical chemistry) at Dakar’s national 
public university, the Université Cheikh Anta Diop (ucad). This lab was 
the first and main, and at times the only, site where toxicology was prac-
ticed and taught as an analytical and experimental science in Senegal. As 
a division of the Faculty of Pharmacy, it has been primarily a teaching 
and administrative unit. It was created as part of the post- independence 
extension of pharmacy education from a technical degree to the full state 
qualification, on par with a French degree. A toxicology section was first 
mentioned in the faculty’s bulletins (Bulletins et mémoires de la faculté na-
tionale de médecine et de pharmacie de Dakar) in 1961, and the first state 
degrees in pharmacy were conferred in 1962.3 Administrative designations 
varied before 1970, and the unit split into two subdisciplinary units in 2007 
(one for toxicology and hydrology, and the other for analytical chemistry 
and bromatology). Yet for most of its history, the lab was known as the 
Laboratoire de chimie analytique et toxicologie (Laboratory of Analytical 
Chemistry and Toxicology, or lcat). I refer to “the lab” in the singular 
under its older and best- known administrative- disciplinary heading. This 
simplifies things but also conveys the continued sense of shared history 
and identity among both labs’ current members, as well as their comple-
mentary interests in detecting contaminants.

Pharmacy students are taught theory by the lab’s faculty, and, in their 
fourth and fifth years, perform practical exercises in its two purpose- built 
teaching labs. They can also choose a lab member as their supervisor for 
the thesis work they must complete and defend in their final year of study, 
as a graduation requirement. For these thesis- year students, and for lab 
staff members, who must publish to be promoted and who are occasionally 
enlisted in collaborative projects, this is also a research lab. There are des-
ignated rooms for research, where most of the analytical equipment is kept. 
Other rooms serve as offices. Research activity has at times been supple-
mented by (and sometimes mimicked) routine testing for toxic traces and 
indices of contamination requested by private clients and governmental 
agencies. In 2010, however, such requests were being turned down unless 
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clients were willing to pay for shipping and analysis elsewhere. In the com-
bination and intersections of student and staff research, analytical services, 
and international collaborative projects, the lab has performed, though 
usually only partially, a broad range of functions: from the provision of 
medicolegal expertise to tests of food quality and suspicious substances 
and the monitoring of indicators of exposure and contamination. In ad-
dition, senior staff have been cross- appointed to ministerial functions, in 
particular at the hospital pharmacy of a neighboring teaching hospital 
campus and at the national drug control laboratory (Laboratoire National 
de Contrôle des Médicaments, or lncm), and have initiated at least two at-
tempts, the most recent one successful, to create a national poison control 
center (Centre Anti- Poison, cap).

This lab, then, is a key site from which to trace the formation and fate 
of toxicology as a Senegalese science, and to examine changing capacities 
to detect, define, and regulate toxins as posing particular kinds of prob-
lems in Senegal. What can the lab’s current materiality, sedimented over 
time and now largely deactivated, reveal of this history? What pasts and 
processes, perhaps also futures, can be salvaged from these “antiques” and 
“wreckage”? In this chapter, I explore ways of recovering past and potential 
movement from the lab’s inactive materials. I seek, in particular, to deci-
pher the rhythms and directions that once animated its rooms and equip-
ment, and to explore how this movement sustains and haunts scientific as-
pirations over time. I am not interested in making matter speak for, or in 
the absence of, people. While much of this chapter focuses on apparatus, 
reagents, gas taps, benches, signs, and reports, and considers how these 
carry and convey traces of former analytical activity and future horizons 
into the present, my aim is to reflect on who makes and moves capacity, 
and for whom.4 I am also guided in large part by the memories and recent 
experiences of those who told me about the lab’s past. Their stories grav-
itated around the (non- )functionality of materials. Critical to performing 
and narrating capacity as functional in the past, now- deactivated equip-
ment make palpable — for both the historian and the scientists who inhabit 
the lab and have depended on it to sustain their careers — the difficulties of 
making knowledge under chronic resource constraints. And beyond this: 
the provision, design, and maintenance of the material conditions of sci-
ence also enact power, generosity, autonomy, dependence, abandonment, 
and so on. In other words, these things were and are about relationships 
and investments between people.
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In developing three possible readings of the lab’s material record — as 
things remaining, as things designed, and as things kept — I set up a dis-
cussion of what these imply for how we describe the (re)making of scien-
tific capacity. The different actions by which things have made their way 
into the lab’s future bear differential imprints of the actors who invested in 
the lab’s capacity: foreign funders and collaborators, the Senegalese state, 
and lab members, both senior and subordinate. My methodological re-
flection on how to recover movement also initiates a broader reflection on 
the meaning of these recovered movements, which coalesces around these 
three questions: What directions and futures — of scientific advancement, 
public health, personal careers, institutional histories — have project end-
ings, dwindling budgets, and equipment breakdown interrupted for those 
who have worked in the lab? How have toxicologists, whether as students, 
assistants, faculty members, or civil servants, pushed back against material 
interruption to remember, imagine, and enact continuous, regular, and/or 
progressive rhythms of scientific activity? And what constraints, material 
and imaginative, are ultimately revealed by the failures of these efforts to 
push back — this “will” to work, to know, and to protect — in procuring 
protections and betterment for the Senegalese people? Finally, this chapter 
sketches out an overarching periodization of the lab’s history that provides 
chronological orientation to the two chapters that follow.

THE MEMORY OF REMAINING THINGS

Enter the lab. Upstairs, through a door, is the toxicology teaching lab. 
Along the wall is a metal filing cabinet; on it, differently shaped and tinted 
bottles of chemicals are lined up. The expiry dates on their labels range 
from the 1970s to the early 2000s. On the shelves’ edges, masking- tape 
labels announce the topics of practical lab exercises: “barbiturates,” “can-
nabis,” and “salicylates.” Downstairs, in the analytical chemistry teaching 
lab, other substances are scrawled in chalk at the end of built- in benches: 
half are “milk,” the other half “flour.” The rows of tiled benches are identi-
cal in both labs; the vents and the gas and some water taps are in obvious 
disuse; one has a warning not to be opened. In a box at the bottom of a 
cabinet, glassware is piled up and dusty, but upstairs, on one visit, beakers, 
flasks, and test tubes have been cleaned and attractively, but randomly, dis-
played along the top of the bench dividers.



Figure 1.1. Chemicals on 
shelves, toxicology teaching 
laboratory. Photo by Noémi 
Tousignant, Dakar, 2010.

Figure 1.2. “Don’t use the taps,” analytical chemistry teaching laboratory.  
Photo by Noémi Tousignant, Dakar, 2010.
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Downstairs, off the side of the teaching lab is the analytical chemistry 
research lab. Here, on the counter, sits the square heft of a two- decade- old 
gas chromatograph, and on the floor is a pile of suitcase- sized black plas-
tic boxes that contain the components of a simple portable lab to test drug 
quality. The toxicology research lab is down the corridor, among the of-
fices. The tiled benches and relatively new equipment are kept spotless by 
Madame Bassene’s daily ministrations, yet this room is no more filled with 
action than those filled with “antiques” and “wreckage.”

My first questions were about the origins and arrivals of these materials. 
These elicited stories about various moments of transnational collabora-
tion. The oldest equipment was associated with la coopération, the French 
technical assistance provided, after political independence in 1960, under 
agreements between the governments of France and Senegal in various ar-
eas such as defense, culture, and higher education. For the few who were in 
the lab then, this was a time, which lasted until the early 1980s, of regularly 
renewed supplies; a time when, Rose Diene now recalls with wonder, “we 
ordered things from France . . . and they came!”5 These things, according 
to Babacar Niane, were “not big apparatus,” not like the automated ana-
lytical machines that later “projects” would bring. Rather they were light-
weight materials to be manipulated by hand: flasks, burners, pipettes, and 
so forth.6 This may not be entirely true. Georges Gras, the head of the lab 
throughout the 1970s, had acquired a flameless atomic absorption spectro-
photometer (aas) to analyze traces of mercury.7 Still, published reports 
from that time emphasized the need, at such a distance from suppliers of 
equipment, parts, chemicals, and maintenance expertise, to develop inven-
tive, low- tech manual methods of analysis for detecting and dosing toxic 
traces.8 The continued use, over decades, of a set of practical teaching exer-
cises, on unrenovated benches strewn with old glassware, strengthens this 
identification of these objects Professor Fall calls “antiques” as a legacy of 
the time of Franco- Senegalese cooperation.9

The “wreckage” of machines forms the remains of another era: the era 
of “projects.” This era began, lab members agree, just after Gras’s departure 
circa 1982 and the arrival of freshly graduated Senegalese faculty members 
from France (though, again, documents suggest a less definite demarca-
tion, for there were “projects” in Gras’s time too). From a joint un agency 
project that began in 1983 to a vaguely defined “Italian” project in the early 
1990s, three international collaborations, all concerned with creating ca-
pacity to monitor food and environmental contaminants, provided three 
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fairly sophisticated systems of automated analysis: the machines. Identified 
by lab members as “project machines” and later also as “wreckage,” these 
evoke an image of waves washing up heavy pieces of lab equipment and 
filling the lab with activity, then receding, taking with them the supply of 
“consumable” supplies (e.g., reagents and reference substances), mainte-
nance, and expertise.

The still- functional portable testing kits are also from foreign sponsors 
acting within the objectives of specific projects, but they are certainly not 
machines. Both trademarked, the Minilab and LeadCare II are designed 
to be lightweight and easy to use, even without a lab infrastructure; that 
is, they provide capacity to perform a single or narrow range of tests with-
out requiring a broader investment of people, materials, and institutions. 
The Minilabs in Dakar were identified for me as coming from “usp” (U.S. 
Pharmacopeia) for a sentinel- site drug- quality monitoring project begun 
in 2002, while the LeadCare II was provided by the U.S.- based ngo Black-
smith Institute for follow- up monitoring after the mass lead poisoning in 
Ngagne Diaw (see introduction). In 2010, both types of kit are still being 
periodically supplied with chemicals, replacement parts, instructions, and 
supervision by the American organizations. Stacks of cardboard boxes of 
reference substances have been shipped from the United States (only for 
those classes of drugs targeted by the usp program). A replacement Lead-
Care II has arrived, provided by Blacksmith, but only after months of de-
layed blood testing. Continued activation depends on continued support 
from overseas. Furthermore, the trade- off for “lightness” is a limited ana-
lytical scope. Minilab components provide only for screening tests of the 
conformity and purity of medicines, while the LeadCare II has a ceiling of 
600 ppm of lead in blood. A test I watched on blood from a baby, born af-
ter epidemic poisoning was averted, now suffering from encephalitis, con-
firmed only that its lead concentration was higher than this. Such blood 
samples, as well as drugs that are identified as substandard by Minilab 
testing, have to be sent elsewhere (a French lab in the first case, the lncm 
in the second) for more accurate results. Although they are still active, the 
testing kits manifest the limits and vulnerability of the capacity flows of 
which they are part, and they, too, could soon become lifeless remains.

Finally, I was shown some gleaming apparatus in the toxicology re-
search lab room, but then quickly told that most of this secondhand equip-
ment, which was handed down by a French “partner,” did not yet work. 
Donated by an environmental toxicology lab in Dunkerque, France (I also 



Figure 1.4. Gas chromatograph, analytical chemistry research laboratory.  
Photo by Noémi Tousignant, Dakar, 2010.

Figure 1.3. Dust- covered glassware, analytical chemistry teaching laboratory. 
Photo by Noémi Tousignant, Dakar, 2010.
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heard of an air sampler donated by a lab in Rouen), this equipment is one 
material manifestation of long- standing exchanges between French and 
Senegalese scientists. Although the Dakar- Dunkerque collaboration was 
formalized by an agreement in 2004, it stems from a longer history of per-
sonal and friendly exchanges between Dakar lab members and French sci-
entists that emerged in the aftermath of la coopération. Doudou Ba, who 
became head of the lab in the early 1980s and recently retired, told me that 
one departing French technical assistant maintained his relations with the 
lab because he “understood our difficulties.”10 The main benefit of these 
relations has been access to better- equipped French labs for Senegalese fac-
ulty during their doctoral research or short- term “study visits,” and where 
analyses on samples brought from Senegal have been performed for free. 
Thus most of the flow has been toward France to palliate the lack of equip-
ment in Dakar. This secondhand apparatus is a rare instance of travel in 
the other direction, yet the activation of this equipment still depends on 
the continuation of friendly relations and favors. Only the hplc, I was told 
in 2010, gets occasional use because it was set up by a visiting lecturer from 
Dunkerque and is supplied with small amounts of reagents brought back 
by a junior faculty member who is doing her PhD in Dunkerque, where, 
she says: “I ask for a bit of this, a bit of that.”11

Thus “antiques” and “wreckage,” portable kits and hand- me- downs can 
be seen as that which remains in Dakar from successive (in some cases 
overlapping) phases of foreign investment and abandonment. Most are 
now useless or only sporadically useful; they underscore lab members’ lack 
of autonomous ability to replace, repair, or reactivate them. They arrive 
and are set in motion by provisions made by “Northern” or international 
institutions within the scope of specific objectives and time frames, as in 
the case of projects, or given as “gifts” — rather than entitlements or benefits 
earned — of goodwill, cooperation, and friendship. African labs are not the 
only labs dependent on fluctuating external sources of funding and equip-
ment. Yet labs in the Global North not only have access to larger pools of 
material resources but also to more opportunities for obtaining these by 
enunciating specific research objectives (even if these may be shaped by 
funder priorities). Very little funding or equipment for research in the toxi-
cology and analytical chemistry lab in Dakar seems to have been directly 
tied to the articulation of a research project or program by members of the 
lab, except by French nationals during the time of Franco- Senegalese co-
operation. Thus layers of equipment appear as “leftovers” of unpredictable 
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transfers of analytical capacity originating in the Global North and, in 
most cases, of which the uses and utility are also defined elsewhere. This is 
not the only way to read the history of the lab’s capacity. But before moving 
on, what does this reading of things as remains say about the logics and 
effects of successive waves of transnational exchange?

In the years after Senegal’s independence, analytical capacity at the Uni-
versity of Dakar was fostered as part of a broader commitment to main-
taining “equivalent quality” with French higher education. Equivalent 
quality was explicitly pledged under the Franco- Senegalese agreements 
regarding the University of Dakar in 1961.12 Founded in 1957 as a French 
university (a metropolitan rather than a colonial institution, as Thomas 
Eisemon and Jamil Salmi point out, sometimes called the “eighteenth uni-
versity of France”),13 the University of Dakar, even after it was declared a 
“Senegalese institution” in 1961, remained closely tied to French national 
education. For a time, it conferred degrees that were registered by both the 
French and Senegalese ministries of education.14 The university’s “often 
cited official sub- title” was “a French university designed to serve Africa,” 
but throughout the 1960s, about a third of its students were French.15 The 

Figure 1.5. LeadCare II (bottom- left) and donated equipment (background), 
toxicology research laboratory. Photo by Noémi Tousignant, Dakar, 2010.
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French government continued to pay a portion of its budget, including the 
salaries of French technical assistants. The Senegalese government con-
tinued to request large numbers of such coopérants, and the university’s 
curriculum was modeled on the French system.16 In May 1968, students in 
Dakar protested the lack of curriculum reform and the slowness of Afri-
canization of positions of authority (and more generally the maintenance 
of neocolonial Franco- African relations). France reduced (but did not end) 
its financial contributions and administrative oversight, and curricular re-
forms were initiated. Degrees from Dakar were no longer automatically 
valid in France, but those in medicine and pharmacy were still reciprocally 
recognized. French commitment to the quality of Senegalese higher educa-
tion was reformulated in terms of achieving an “international standard.”17 
Many departments and units across the university continued to be headed 
by coopérants into the 1980s, including the toxicology lab.

Equivalent quality meant that African students gained new pathways 
of professional mobility. It also, however, allowed children of the many 
French expats in Senegal in the 1960s to begin their degrees in Dakar and 
easily transfer to French universities. Coopérants could also easily move 
up, via promotions they obtained in Dakar, to good positions in France. 
Thus Diene and Niane’s memories of continuous flows of lab equipment 
as specific to the time of la coopération suggest that analytical appara-
tus ordered by French nationals—which they and their Senegalese and 
French colleagues, students, and technicians manipulated to obtain prac-
tical skills, degrees, and promotions—generated capacity for mutual bene-
fit and advancement.

While Franco- Senegalese cooperation was a university- , even nation- 
wide project to nurture national technoscientific expertise, the projects 
that deposited machines (the aas, gc, and hplc) in the lab aimed for 
more targeted analytical and regulatory capacity. Lab members remem-
ber three projects in particular: wacaf/2 (1984 – 1989), Project Locustox 
(1989), and “The Italian Project” (early 1990s). On the basis of uneven evi-
dence (the second is well documented, the first less so, while, for the third, 
I found only imprecise and contradictory recollections), these can be char-
acterized as intergovernmental efforts to strengthen national capacity at 
a regional level to monitor the contamination of food and environments 
with pesticides and heavy metals. They entailed standardized techniques, 
not innovative ones, using fairly heavy pieces of equipment, which were 
provided along with training (through internships in Europe) and guide-
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lines, and sometimes with complementary supplies (spare parts, glassware, 
chemicals, apparatus for preparing samples). I give more detail on these 
projects in chapters 3 and 4; what is important here is that, in contrast 
with the broad aspirations to equivalence that are carried by remains of 
la coopération, the machines appear as remains of past investments that 
aimed at jump-starting long- term regulatory monitoring of environmental 
and health risks (marine pollution, the disruption of ecosystems by locust 
control operations, possibly pesticide residues in food) that would then be 
carried on by the Senegalese state.

While the “antiques” and “wreckage” were brought in to build durable 
capacity (for education or for regulation), the Minilab and LeadCare II ap-
pear, in contrast, as capacity- bridging. That is, they make it possible to post-
pone or evade broader problems of missing capacity to fulfill an immediate 
need: to identify problems of drug quality and to monitor pre-  and post- 
intervention blood- lead levels in Ngagne Diaw. The online pamphlet for 
the Minilab describes it as “a complete laboratory in two suitcases” that can 
“bridge the capacity gap in regular drug quality monitoring on a national 
level in low- income countries.”18 In Senegal, a set of Minilabs was deployed 
in 2002 as part of the Medicine Quality Monitoring project (mqm), over-
seen by the usp Drug Quality and Information program (dqi) and funded 
by the United States Agency for International Development (usaid).19 Kept 
in the university lab, the suitcases were taken out three times a year (then 
six, from 2008) to five sentinel sites across the country.20 The dqi does in-
vest in more continuous and durable capacity for “drug quality assurance 
and control” through the Senegalese pharmacy regulatory authority and 
the lncm.21 Its material legacy in the university lab, however, has a limited 
analytical scope, useful mainly as a screening step that requires the backup 
of the better- equipped lncm. Perhaps more importantly, this capacity is cir-
cumscribed by the disease- control priorities set by global health initiatives. 
mqm initially tested only antimalarials, expanding to antiretroviral and 
tuberculosis drugs in 2006: additional support for the program was pro-
vided through the U.S. President’s Malaria Initiative (pmi), created in 2005.

The analytical capacity brought by the LeadCare II is even more limited 
in its scope and duration. The website of the testing system promotes its 
ability to provide instant results anywhere, as a means of identifying chil-
dren at risk of lead exposure despite the difficulties of access to health care 
in the United States.22 Blacksmith’s provision of the apparatus to the cap 
team (which keeps it in the toxicology lab because it does not yet have its 
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own lab facilities) places the testing kit on a global map of “toxic hotspots” 
such as Ngagne Diaw. Because the LeadCare II is not designed to test for 
higher concentrations or other contaminants, and because of dependence 
on Blacksmith to replace and supply the apparatus with very specific (and 
expensive) kits of consumables (reagents, droppers, capillary tubes, etc.), 
Senegalese toxicologists have very limited flexibility and autonomy in their 
use of this testing capacity. Two lab members, for example, complained 
that it was not very useful for their studies of exposure to heavy metals in 
a community living on or around an open- air landfill, which, incidentally, 
is where Ngagne Diaw’s contaminated sand was first moved.23

While the older, heavier “machines” were meant to create a fully func-
tioning lab to serve (inter- )governmental regulation on a national or re-
gional scale, the Minilab and LeadCare II’s lighter capacities trace out car-
tographies of drug quality and toxic contamination as problems of global 
rather than national public health.24 They connect to “global epidemics” (of 
poor- quality drugs, of life- threatening pollution) rather than with contigu-
ous territories of potential contamination.25 Neither is provided as isolated 
capacity; as mentioned previously, the dqi program reinforces other as-
pects of pharmaceutical regulation, while Blacksmith has supported both 
short-  and longer- term educational activities in Ngagne Diaw (recently, a 
job skills training program). Yet the mobile apparatus is designed to work 
even in the absence of functioning (national) laboratory and regulatory 
infrastructure. Like the humanitarian technologies studied by Peter Red-
field, they do not assume existing (state) capacity, and seek to render it 
dispensable to fulfilling the task of saving lives (the dqi and Blacksmith 
insist that fake or substandard drugs and pollution are urgent and deadly 
problems).26 This leaves the university lab staff with technologies that are 
difficult to redeploy in studies that exceed the specific aims of the mqm and 
Ngagne Diaw projects.

The equipment donated by French partners could soon be reactivated, 
providing versatile and expandable analytical capacity. Yet as secondhand 
equipment, its durability and accuracy may be short- lived. And its reac-
tivation is uncertain, as it still depends on the mobility and goodwill of 
French partners. In 2010, there is still more traffic going the other way: 
samples and scientists from Dakar going toward French labs to produce 
data, degrees, and publications. These partnerships do seem to be working 
well, allowing junior staff from Dakar in particular to obtain and publish 
results of in- depth studies on topical problems of health risks and conse-
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quences of water and air pollution or electronic waste exposure.27 Yet to 
do this, they had to wait for scholarships and travel bursaries, creating a 
sense of suspension and uncertainty, while sharpening the sense of un-
equal resources and capacity, which might prevent a truly equal working 
relationship.28

THE MEMORY OF DESIGNED THINGS

Enter the lab. Pass through the main campus entrance, over which looms 
a scrolling digital display from which you read: “The university: a heritage 
for students, a plinth for the nation. Pfizer, a drug production unit in the 
service of Africa.”29 On your right is the Faculty of Law, and on your left, 
the tall lines of the Faculty of Medicine’s five- doored entrance, both set 
behind majestically thick- trunked trees. Keep going, then turn left, until 
you see a stone bust of Galen donated by Pfizer: you are facing the Faculty 
of Pharmacy. A short semicircular driveway takes you to the brass- framed 
glass doors and the stairs up to a central corridor dappled by sunlight fil-
tered through the interlinked patterns of the facade that soften the boxy 
modernist architecture of the concrete building. On each side of the door 
are parking spaces identified with chemical and pharmacological sciences: 
“toxicology,” “organic chemistry,” “pharmacognosy,” “pharmacology,” and 
so forth. These are for the cars of the unit heads, the chefs de service, which 
they often drive over to other ministry of health services — the directorate 
of pharmacy, the drug control lab, teaching hospital labs, and pharmacies —  
of which they are also heads.

Turn right along the corridor. An eye- catching logo, designed by a pri-
vate firm, identifies the door of the main administrative office of the Labo-
ratoire de toxicologie et d’hydrologie (lth). This used to be a storage space 
that has been converted into a spacious office, with a corporate- style desk, 
sofas, and table (thanks, I was told, to one of Dakar’s biggest private medi-
cal analysis labs). Keep going along the corridor to one of the wings that 
flank the H- shaped building. The door on your right is identified with a 
sober plaque of an older professional aesthetic; it leads to other offices of 
the toxicology unit, and those of the Laboratoire de chimie analytique et 
de bromatologie (lcab; recall that these were a single unit before 2008). 
Straight ahead is the doorway to a teaching lab, set just below an identi-
cal one on the floor above; it is spacious and fitted with built- in rows of 
benches, sinks, gas taps, ventilation fans, and huts.



Figure 1.6. Pfizer billboard, main campus entrance, Université Cheikh Anta Diop. 
Photo by Noémi Tousignant, Dakar, 2010.

Figure 1.7. Entrance to the Faculté de pharmacie, Université Cheikh Anta Diop. 
Photo by Noémi Tousignant, Dakar, 2010.
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If the apparatus in the lab bears the traces of foreign investments in its 
analytical capacity, the aesthetics of its architecture, layout, and signage 
display other agencies and horizons. The design of the Faculty of Phar-
macy bears (and perhaps betrays) former hopes for the production of a 
modern African professional elite within its walls. Built in the mid- 1960s, 
its architecture is modernist. It echoes the rectangular, mostly low, L-  and 
H- shaped buildings around it, which vary in size and grandeur but not in 
their basic look. The University of Dakar was created in 1957, on the eve of 
independence. A wave of public building and urban planning was initiated 
from the late 1940s by the infrastructural investments of the metropolitan- 
financed colonial development fund, fides (Fonds d’investissement pour 
le développement économique et social).30 Unsurprisingly, many buildings 
on campus, built between the late 1950s and late 1960s, bear a family resem-
blance with the albeit more imposing government buildings from this pe-
riod, such as the Assemblée nationale (national assembly) and the Building 
administrative (known as “le building”), which houses many of the offices 
of public administration. The modernist angles of the new buildings on 

Figure 1.8. New logo of the Laboratoire de toxicologie et d’hydrologie.  
Photo by Noémi Tousignant, Dakar, 2010.
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the campus of the Faculty of Medicine and ifan (Institut Fondamental 
d’Afrique Noire) contrast with the art deco curves of their predecessors, 
built during the interwar period in the administrative center (a couple of 
kilometers away).31

The faculty building and its built- in labs could be categorized, along 
with glassware and Bunsen burners, as material remains of French assis-
tance. Yet while apparatus is ephemeral, the buildings and its interior were 
designed and built to last beyond la coopération. More than their contents, 
then, their architecture bears past visions of the future, and specifically of a 
national and sovereign future. Coopérants’ teaching and research activities 
(and their use of lab materials) were temporary by definition: meant to pro-
duce the experts who would replace them.32 The buildings of state admin-
istration and education, however, were created as a durable infrastructure 
of African modernization.33 The developmentalist policies that made such 
infrastructure fundable by French taxpayers after World War II (contrast-
ing with the limited and more immediately profitable infrastructure built 
previously with colonial levies in taxes and forced labor) opened the possi-
bility of African membership in a universal modernity of technical norms 
and expertise.34 The creation of an Institute of Higher Education in Dakar 
in 1950, then of the university in 1957, both firsts for French Africa, con-
cretized this belief in equivalent expertise and convergent development. 
Students would soon criticize as neocolonial the initial lack of concern 
with Africanizing university curricula, pedagogical structures, and fac-
ulty.35 Yet as David Mills has described demands for British- equivalent edu-
cational standards at the University of Makerere in the 1950s: “[M]imesis 
was a political principle, not evidence of social inferiority.”36 Both the Uni-
versities of Dakar and Makerere became, in the 1960s and 1970s, “objects of 
national pride,” a pride arising simultaneously from their “international” 
validation of quality and their role in producing qualified civil servants to 
govern the new nations.37

The Faculty of Pharmacy building was inaugurated in 1966, at a time 
when most of its faculty members and a high proportion (a third to half) 
of its students were French nationals, and much of its funding came 
from the French government.38 Yet soon after, there were demands for a 
more autonomous pharmaceutical sector and, from Senegalese students 
and technocrats, for an accelerated Africanization of higher cadres and 
greater economic self- sufficiency through industrialization. In the report 
(marked as “for limited diffusion”) of a 1969 mission for the who, Michel 



42  ·  Chapter One

Attisso, formerly a professor of pharmacy in Dakar, wrote: “[T]he prob-
lem of pharmaceutical technical staff is one of the most acute [problems 
facing the development of the pharmaceutical sector] in Senegal at this 
time. Technical assistance must only be a step.”39 He counted only fifteen 
among Senegal’s sixty- two pharmacists (excluding academic and research 
pharmacists), and while the ratio was better in the public sector (six out 
of eleven), the need was much higher: he estimated twenty- three. To these 
problems, he asserted, the Faculty of Medicine and Pharmacy offered a 
“viable solution.”40 He noted a reform of the curriculum was under way 
to adapt it to “African needs.” During this time, studies of the feasibility 
of state- subsidized local pharmaceutical production were also under way; 
this project was concretized in 1974. By then, another government program 
supported the Senegalization of private pharmacy ownership by providing 
low- interest loans from the state treasury.41 So while the Faculty of Phar-
macy may have been “built by the French,” it soon became (and, indeed, 
was probably designed as) a site for the Senegalization of pharmaceutical 
expertise by and for an expanding state apparatus.

An “equivalent” pharmacy education took six years, was heavily science 
based, and concluded with the defense of an original thesis.42 The ample 
space in the Faculty of Pharmacy that is given over to the teaching labs 
displays the importance of acquiring an embodied technical memory of 
analytical manipulations in the training of pharmacists. In 1995, a phar-
macy thesis on practical teaching asserted that the “know- how” gene rated 
by lab exercises would be used by graduates “to serve their country by 
successfully joining existing pharmaceutical structures.”43 By then, such a 
statement probably seemed idealistic, even outdated: only a handful of the 
growing number of graduates (the number of students enrolled in phar-
macy grew from 742 in 1983 to hover around 1,000 into the mid- 1990s) 
could hope to obtain a government position, or even to work in a lab. Yet 
at the time when the teaching labs were built, in the late 1960s, the most 
talented Senegalese and other African graduates were provided scholar-
ships to complete their training in France and were quickly absorbed into 
jobs of scientific expertise and public authority. The design of the teaching 
lab, which was once surely state- of- the- art, is a material assertion of syn-
chronicity and equity in scientific education,44 of the relation between the 
universality of scientific method (and here, more specifically, of chemical 
analysis techniques) and the potential access to modernity for all peoples 
and places. After currency devaluation in 1994 doubled the price of im-
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ported chemicals, it became more difficult to fulfill the function inscribed 
in the rooms’ design. By 2010, Professor Fall complained: “Practical exer-
cises? We do fewer and fewer. Now, it’s mainly demonstrations.”45 Some 
tests are not even demonstrated, and sessions are sometimes canceled, for 
lack of solvents and reference substances. One of the lab demonstrators 
complained to me that she was “forgetting” her skills, that “waiting [for 
access to equipment and reagents] gives us laziness.”46 Her students lacked 
opportunities to even acquire the memory of manual operations for detect-
ing traces of drugs, medicines, alcohol, and pesticides in urine and blood 
(the standard lab exercises since at least the 1970s). The derelict materials 
within the teaching labs betray their earlier aspiration to the making of 
embodied memories of universal technique. Instead they index a loss of 
skill and of memory.47

The aesthetic of the university buildings of the late 1950s and 1960s is 
sober, modern, and solid. It evokes the line from the Pfizer billboard: “the 
university as plinth of the nation.” Yet as the message scrolls on, it reveals 
that a private multinational firm is promoted alongside nation- building 
and public service. The billboard seems to announce the hybrid aesthetic 

Figure 1.9. Toxicology teaching laboratory. Photo by Noémi Tousignant,  
Dakar, 2010. 
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created by the lab’s new logo, a colorful and entrepreneurial presence amid 
the worn but durable features of public bureaucracy in the rest of the build-
ing. The logo, printed on office plaques and pamphlets announcing the 
lab’s postgraduate degrees, “will make some people jealous,” one lab mem-
ber confides: “Us, we are here, we are working. Others, they don’t even 
show up.”48 What he means by this is that the toxicology lab is, by its enter-
prising self- promotion and revenue- generating programs, succeeding in a 
new economy of university education. Those who continue to rely only on 
old modes of funding will be left behind. Despite the lack of lab activity, 
Professor Fall keeps busy with teaching, not only in the regular under-
graduate program (with its many theses to supervise) but also in the newly 
created diploma and masters’ programs (in risk assessment and quality 
management, and in biotoxicology). Authorized by recent university- wide 
reform, these programs are paid for by student fees (rather than state sub-
sidies), a fixed percentage of which the lab can recoup for its operational 
budget.49 Fees can pay for consultants to teach on the program, including 
themselves as well as colleagues from the private sector and foreign collab-
orators, and for the purchase of office equipment. While the content of the 
courses is oriented to both private-  and public- sector work, it emphasizes 
a managerial approach to risk, safety, and quality that promises to enhance 
the competitiveness both of the students who complete it and that of the 
institutions that might use their skills.50

By attending to processes of design, we can find past futures. Here is 
an aesthetic projection of a common future for academic scientists, the 
public university, and the state. This future, to be reached via a universally 
equivalent education and science, was never uncontested, as manifested in 
the 1968 student protests, which crystallized more diffuse and diverse dis-
agreement over postcolonial pathways to equality and self- determination. 
There were also more subtle tensions over questions of whom these path-
ways advanced and benefitted, as the next chapter describes. Still, as de-
signed rather than as remaining, the materiality of the lab is a reminder of 
the (literal) building of public institutions, with its expectations of auton-
omy and Senegalization, and of the (re)production of expertise to “serve 
the nation.” At the same time, the very persistence of the lab’s old mate-
rial forms, forms that display an absence of renovation and reequipment, 
seems to betray the hopes they once held for a place made placeless by uni-
versal techniques, and in which the expertise to detect poison and control 
quality could be embodied.51 In its current state of obsoleteness and inac-
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tivity, the lab is no longer placeless but firmly located on the periphery of 
global science.

It is also difficult to say exactly how these buildings, amid omnipresent 
complaints about the decline of the public university as well as the rapidly 
expanding business of private universities of varying sizes and quality, act 
as reminders of lost, abandoned, and possible futures. Are they unsettling 
reminders of greater political commitment to African science, public ser-
vice, and self- determination (as some older lab members might suggest)? 
Or (as the Pfizer banner proclaims), do they simply point to the promise of 
a better future that can be redefined (as “excellence,” now a common catch-
word in university public relations materials) and reached by other means 
in the current search for entrepreneurial opportunity? Lab members’ ef-
forts to animate this space has not transformed it but overlaid it with the 
aesthetic marks of their entrepreneurship, by which they keep themselves 
active and attract fee- paying students to the promise of better careers.

I now turn to “keeping” as a third way in which the materiality of the lab 
is carried toward — projected, remembered, brought into — its futures. With 
keeping, the focus switches to lab members’ actions; to the ways in which 
they have manipulated, stretched, supplemented, or reached beyond the ma-
terial capacity they were “given.” By keeping things in memory, in action, 
even in freezers, lab members have also, with foreign collaborators and the 
state, set and modulated the tempos of scientific work, imagined and moved 
toward its future, and transformed the past into longer- lasting forms.

THE MEMORY OF KEPT THINGS

Enter the lab. You will soon recognize the shape, size, and fonts of student 
thesis reports; they are lined or piled up on shelves in every office and 
stacked — on my first visits, haphazardly, but later in neat chronological 
order — in the deep drawers of metal filing cabinets. Choose one defended 
in the 1990s, and perhaps you will find the results of measurements of pes-
ticide, aflatoxin, or heavy- metal traces obtained with the aas, the gc, or 
the hplc at a time when they still worked, but after the end of the projects 
through which these apparatus arrived. Flip through the pages of the thesis 
and find a diagram of the analytical system and, further on, a conclusion 
that calls on “public authorities” to prevent and monitor the contamination 
of food, water, air, and bodies.

Visit Babacar Niane, a former lab technician, and later a faculty mem-
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ber, in the pharmacy he opened when he left the lab in the late 1990s. See 
what he showed me: a hand- drawn diagram of an apparatus invented by 
his first boss, the analytical chemist Olivier Georges Césaire (whose me-
morial plaque you may have noticed at the end of the lab’s inner corridor); 
reprints of articles from the late 1960s, crediting Niane’s technical help, in 
which the apparatus also appears; Niane’s cv, a list of degrees and intern-
ships he proudly points out; and later, in his home, a copy of his volumi-
nous thesis on heavy- metal contamination in fish and seafood.

These documents are part of the lab’s archive: the texts produced and 
kept to carry selected events of its past forward in time. Keeping reports, 
offprints, and cvs stores and rekindles memories of what could be done 
with active lab materials. Activating lab materials in the past, as these doc-
uments testify, has also meant keeping them in action. Lab members and 
their thesis students kept the machines beyond the end of investments —  
bilateral, national, friendly — that brought, designed, and left them to re-
main. They kept them working to generate analytical results that sus-
tained the lab as a busy, functional, and serviceable public institution, one 
in which pharmacy graduates could become public health scientists, and 
in which faculty could detect, and express concern about, potential toxic 

Figure 1.10. Diagram of Césaire’s apparatus, hand- drawn by Babacar Niane  
in the late 1960s.
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exposures. The lab’s archive, then, is of records and mementos, and of the 
descriptions they contain of keeping analytical materials. We might also 
add to this archive the samples of urine and breast milk that sit in the sus-
pended  time of deep freezers, its “frozen archive,” in the words of Warwick 
Anderson, kept for a future of analytical (re)activation.52

The act of keeping is important because it creates traces not of the un-
predictable rhythms of activity and idleness set by Northern collaborators 
(as do remains), nor of expectations of progressive nation- building that 
have crumbled into entrepreneurially driven fragments (as do designs). 
Instead, it speaks of struggles for and imaginations of extended tempos 
of scientific activity and of directed movement that reach for the advance-
ment of knowledge and careers, the regulation of contaminated matter, 
and the protection of publics. Thus we might see the lab’s archive, its re-
cords and reports, machines and frozen samples, as made up of — and set 
in motion by — the ways in which Dakar- based toxicologists and analytical 
chemists have sought to exercise analytical capacity, as well as of their past 
and current hopes, worries, ambivalence, or nostalgia.

What lab members kept shaped not only the record to which I had ac-
cess but also how they guided my reading of it. “Keeping” creates a record 
of their past action on lab materials but also, especially, one of their past 
and present aspirations to “good” science. Its narration by lab members 
in a present of deactivated materiality tends to be nostalgic or hopeful, 
reaching beyond recent disruptions of activity. Yet it also often evades the 
past slowness and syncopation of this activity, and the difficult dilemmas 
encountered in striving to survive and succeed as public scientists. Niane 
animates his mementos, for example, with accounts of his own moral com-
mitment to forward- moving tempos of methodological inventiveness and 
professional advancement during la coopération. Of the subsequent time 
of projects, he emphasizes how machines were used beyond projects to 
monitor environmental health risks, generating both the possibility of pro-
tection and scholarly achievements that opened up and advanced scien-
tific careers. Mounirou Ciss, the Senegalese deputy head of the lab after 
Gras’s departure, similarly intertwines Niane’s hard work, his “devotion,” 
with the functionality of machines during this period. These two accounts, 
which personify the “keeping in action” of functional materials as Niane’s 
virtuous scientific life,53 underscore the shock of their interruption and loss 
in the wake of currency devaluation in 1994 and Niane’s consequent depar-
ture in 1997.54 Yet they tend to dissimulate the tensions arising from racial/
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geographical inequalities in scientific opportunity and already- scarce and 
precarious investments in the lab from state and foreign sources even be-
fore devaluation. While I follow Niane’s cues to trace how “kept” rhythms 
of activity could be tied to individual and collective futures, resisting the 
fragmenting effects of these tensions, I also seek to discern the difficulties 
and limited results of keeping, as they are expressed in the material con-
straints of lab equipment in Dakar and as they are revealed in the modest 
contents and publication status of scientific reports, as explored over the 
next two chapters.

The keeping of samples similarly represents an effort to stretch the lim-
its of deficient lab capacity yet ultimately reveals ways in which the absence 
of flexible, functional, continuously active, and up- to- date analytical ca-
pacity in Dakar fragments the time, space, quality, and purpose of scien-
tific work. Lab members freeze samples to suspend them until favors (from 
private labs, traveling scientists, and heads of overseas labs), competitive 
scholarships, and biannual travel grants come through to provide trans-
port and access to better- equipped labs elsewhere. Shipping samples is rare 
and expensive. Many companies, explains Mathilde Cabral, a junior lab 
member who is doing her PhD work in a French lab that has close ties (and 
a formal collaboration agreement) with the Dakar unit, refuse to carry dry 
ice. She can remember only three instances in which samples were shipped, 
the first paid for by the who (a global biomonitoring study of ddt traces 
in breast milk to assess the impact of the Stockholm Convention on pops), 
and the other two by a private medical biology lab in Dakar, to which one 
of the lab’s senior members has links. One of these was for a research proj-
ect: a pilot study of toxic exposure in a very small sample of car mechan-
ics and battery recyclers. The private lab “helped” with some basic blood 
analy ses and the shipping of blood samples to Lille, which performed anal-
yses of lead levels and exposure indicators. Soil samples were also analyzed 
for free in another lab in Dunkerque. The second case was for the measure-
ment of lead levels in samples collected in Ngagne Diaw (see introduction), 
before international agencies became involved in the investigation.

In most cases, however, moving samples entails freezing and waiting. 
Cabral has carried many of her own samples to the lab in France where she 
is enrolled as a PhD student thanks to a scholarship from the Agence Uni-
versitaire de la Francophonie (auf, an interuniversity fund for the fran-
cophone community). “We keep them at –80 degrees,” Cabral explains of 
the urine and blood samples collected for a study of toxic exposure in peo-
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ple living on and near a large, open- air garbage dump on the outskirts of 
Dakar, “then put them in small polyester boxes. . . . We simply bring them 
with freezer packs. When we get there, we put them straight back into  
the freezer. During a six- hour flight, they don’t defrost. We go straight to the  
lab to put them back at – 20 degrees or – 80 degrees.”55 She also enlists the 
help of colleagues. Fall was able to bring a batch of Cabral’s urine- filled 
tubes when he traveled, probably paying for his trip with the biannual 
study grant (of about 1,500 usd) to which he is entitled from the university 
as a faculty member. On another occasion, Cabral’s French thesis director 
came to Dakar to teach on the master’s course in biotoxicology and carried 
back some blood samples. Cabral also sometimes transports samples for 
her colleagues; she brought some water that Amadou Diop, another junior 
lab member in analytical chemistry, hoped to analyze for his doctoral re-
search in the same lab, and for which he would also apply for an auf schol-
arship. Diop used his previous biannual travel grant to carry and analyze 
a set of water samples collected by a thesis student for the analysis of pes-
ticide residues. Some samples, however, may stay in freezers indefinitely. 
A student whose thesis research involved collecting the fifty breast milk 
samples required by the who study on pops doubled the volume of each 
sample and stored them in the freezer in the hopes of obtaining a scholar-
ship for a master’s dissertation in biotoxicology.

For faculty members, Cabral tells me, “ninety percent of research” is lo-
cated overseas. While, from the late 1980s to the early 2000s, they had been 
able to keep project machines in action for their (and their thesis students’) 
research, now they must keep and move samples to obtain results. The ana-
lytical capacity of the Minilabs can, like the earlier machines, be “stretched” 
beyond the objectives and resources of the usp drug- quality monitoring 
project. Some students, usually those hired to carry out sentinel- site sam-
pling and testing, have used the apparatus to conduct their own thesis re-
search projects (“about twenty,” according to Diop). These often overlap 
with the usp target drugs and sites, but some have tested other classes of 
medicines (e.g., antibiotics or analgesics) or drugs collected outside the 
sentinel sites. They thus extend, though modestly, drug- quality testing be-
yond the map drawn up for the sentinel site project. Yet the Minilabs are, 
in the end, just screening devices. The LeadCare II’s capacity is even less 
extensible: Cabral calls it “semi- quantitative.”

And thus Cabral complains: “It’s an unfortunate thing to say, but the 
real scientific work is done over there,”56 while Diop says of the biannual 
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travel grants: “Every two years, we go there for a month. We take advantage 
of it to get what we need to make paper,” that is, the publications required 
for academic promotion.57 The lab’s current members inhabit a material 
space shaped by past, and now terminated, scientific activity, while most 
of their research work — designing studies; obtaining, preparing, freezing, 
and shipping or carrying samples; and analyzing these overseas — imprints 
it only weakly. The uncertainty and postponement of the moment of anal-
ysis, as much as its distant location, seem to contribute to the feeling that 
the “real scientific work” is now elsewhere. Unanalyzed samples signal a 
stalled research process. The lab’s inability to regularly renew glassware 
and reagents, to replace or reactivate equipment, is associated with the loss 
of times when research not only moved faster or more regularly but also 
more fluidly, held together by a set of activities that were predictably tied 
together over time. These times have been interrupted by moments of wait-
ing; science advances in stops and starts, sometimes slowly and often not 
at all, and depends on favors, friendships, and the opportunities of projects 
that travel uncertainly and unequally. By freezing samples, and by culti-
vating relationships and applying for scholarships, they push back against 
this fragmentation, connecting Dakar to well- equipped labs in France, to 
gather moments and places into complete research arcs. In the absence of 
proximate analytical capacity, keeping in freezers holds together the time 
of research during the uncertain wait for resources to get scientists and 
samples overseas, while also creating a dislocation of “real science” from 
Dakar. Lab members thus manage to create brief insights into the toxic ef-
fects of living on a landfill, of breaking open used batteries and electronics, 
of breathing in leaded gasoline fumes, or drinking water into which agri-
cultural pesticides have leached.

IN RUINS OR AWAITING REPAIR, HERITAGE, OR ARCHIVE? 

DEFINING CAPACITY IN DEACTIVATION

What is the status of this lab: is it a ruin, in disrepair, a museum, or an 
archive? What kinds of power — to build and destroy, (re)activate and  
deactivate — do these forms of obsoleteness entail? What does this imply 
for how we understand the relationship between capacity and the func-
tionality of materials?

As the place of an abrupt withdrawal of funding and functionality, the 
lab comes into view as a ruin. Twentieth- century ruins, write geographers 



After Interruption  ·  51

Caitlin DeSilvey and Tim Edensor, are “the structural fallout produced by 
rapid cycles of industrialization and abandonment, development and de-
population, conflict and reconciliation.”58 In other words, they are prod-
ucts of a power that reverses abruptly, that gives and takes away, builds and 
destroys (this destruction can be fast or slow), opens and arrests futures. 
As ruined, the materiality of the Dakar lab — most of it paid for by foreign 
funding — appears as remnants of fluctuating transnational collaboration 
that is not palliated by stable national budgets. A common reference on 
modern ruins is Walter Benjamin, for whom rapid obsolescence is evi-
dence of the illusory promises of capitalism as generative of waste rather 
than progress and abundance. Has scientific collaboration and capacity- 
building in Africa been a mirage, with brief and curtailed waves of na-
tional and foreign funding producing only incomplete and abandoned in-
frastructures?59 Or can we catch in these ruins, as DeSilvey and Edensor 
see in Benjamin’s gaze, a glimpse of past utopian hopes (in the lab’s case, 
for African equal access to a “universal” science)?60 These questions may 
ultimately be unanswerable. Yet these two possibilities — that the promise 
of an innovative, protective, and equivalent Senegalese toxicology (or Afri-
can science more generally) has been a “trick” to mask or justify the inad-
equacy of investments in it, or, instead, a hopeful, shared, and motivating 
ideal — are important to keep in mind.

Ruined spaces call for critical attention to the forces that ruin, that is, 
to that which produces waste, dereliction, abandonment, and neglect, and 
defers, withholds, or withdraws the promise of investment. For Ann Laura 
Stoler and her collaborators, the critical potential of ruins is released by at-
tending to “ruination” as an enduring and violent process of “render[ing] 
in impaired states.”61 One way in which ruination is exerted is through 
toxic waste: as mentioned in the introduction, Stoler suggests, for example, 
that the sludge in Abidjan be seen as a form of “imperial debris.” By this 
she means that Africa is made available and permeable to transnational 
toxic dumping not just by neoliberal forces of globalization but also by 
a longer history of exposure and dispossession.62 Ruination as exposure 
might be tracked to the site of the lab — a site of potential protection in its 
material capacity to capture and count such toxic molecules — and how it 
has been “rendered impaired” by the inadequacy of past attempts to build 
its capacity. Its current inactive state can be read as a cumulative ruin of 
these attempts, of the limited and temporary effects of each wave of mate-
rial investment, and of the vulnerability to ruination produced by unequal 
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terms of participation and access in global science, politics, and economy. 
In their stillness, the ruins of lab materials might kindle in its visitors an 
“unsettling awareness of the potency of abject materiality,” rendering un-
comfortably palpable the experience of precarious and interrupted capac-
ity, and of “irretrievability or of futures lost.”63

Yet maybe some of the equipment in the lab is not ruined, not yet, but 
simply out of order. I was told, for example, that the gas chromatograph 
“still works,” but that there has been a problem with its printer interface 
since 2003 and no funding to bring over the Belgian expert who can fix it. 
Disrepair may be the result of “slow” ruination by sidelining or “incremen-
tal abandonment,” but it can also be seen as a default state caused by fail-
ure to “fend off” continuous decay by “constant repair and maintenance.”64 
Scientific instruments are particularly prone to disrepair, needing constant 
calibration, adjustments, and often a steady supply of consumables. Simon 
Schaffer makes a strong case for historical exploration of the labor, relations 
and “distributions of responsibility” involved in continual efforts to keep 
instruments in working order. In a short essay, Schaffer focuses on scien-
tific instruments used at a distance from where they were made, revealing 
the important role of repair know- how and replacement for making science 
travel.65 This distance, he suggests, is not a fixed fact but expands or con-
tracts depending on determinations of what it means for scientific instru-
ments to work, on the means available to move parts and tools, and on how 
the expertise of maintenance and repair is distributed and defined.

A focus on (dis)repair rather than ruination, then, shifts attention away 
from the sole power of foreign collaborators to “give and take” and toward 
the ways in which different actors and resources are combined to keep in-
struments working. For the duration of transnational projects and cooper-
ation agreements, the distance between Dakar and the originating places 
of apparatus, reagents, and maintenance experts shrank. Equipment did 
not turn into wreckage immediately after these flows ended. Modest pub-
licly funded budgets, supplemented by the income provided by analytical 
services that made use of this equipment, could extend the length of their 
functionality. Yet the distance grew, especially in the wake of currency 
devaluation in 1994, which halved its foreign exchange value. By the early 
2000s, all of the equipment provided between the mid- 1980s and the early 
1990s had collided with the decline of the lab’s purchasing power and been 
turned into “wreckage.”

“Antiques” is what Fall called assorted glassware and built- in teaching 
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benches. Perhaps he meant these are what progressive scientific activity 
should have left behind, and which legitimately belong to the past.66 Ob-
solete, they can also be recuperated as heritage: as evidence — to be cele-
brated, preserved, interrogated, and displayed — of past scientific activity.67 
Heritage, including ruins (especially ruins curated as heritage) can offer a 
glimpse of the past not only as foreclosed by ruination, as wrongfully or 
prematurely deactivated, but also as opening onto former horizons. Pro-
fessor Fall’s “antiques” may carry memories of a time when the lab, with 
its generically functional modernist architecture, up- to- date lab design, 
and regularly supplied apparatus, could generate methodological innova-
tion, socioprofessional mobility, and a technocratic elite to serve a young 
African nation.

Of course, the question remains: why have its worn components not 
been renovated and the inactive equipment not stored or displayed or re-
placed? This brings us back to ruination and disrepair: while the building 
itself is still in good condition, its emptying out of active equipment im-
pedes the functions proclaimed by its design.68 Still, subtle renovations 
within the building suggest new functions and futures: office space, fur-
nishings and equipment, and a new logo to promote the opportunities that 
fee- paying diploma degrees may create in a now highly competitive and 
commercialized employment market.

Ruins, broken- down equipment, and heritage offer different possibili-
ties for recovering movement. Following Stoler, we can look at ruins not 
as “dead matter or remnants” but as evidence of processes of ruination, 
both in the past and as an “enduring effect,” as well as processes of “stra-
tegic and active positioning within the politics of the present.”69 There is 
also (potential) movement in the (possibility of) repair of equipment, as 
well as in the former progressive pathways displayed by the destinies and 
designs of scientific “antiques” read not as useless but as heritage. Stoler’s 
work on colonial archives points the way toward yet another form of move-
ment that might be found in stilled materials: what she calls the “pulse” of 
the archive. Stoler finds this pulse by looking beyond “archives- as- things,” 
containers of (very partial) evidence about colonial policy and practice, to 
see “archives- as- process,” as made up of acts of recording, storing, classi-
fying, transmitting, reading, annotating, and so on. In these acts, archives 
become technologies of rule, sites for the exercise of power that are also 
imprinted by anxieties and expectations about the effects and limits of 
power.70 The pulse of the archive is the reverberation of actions by which 
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materials are made into vehicles for transporting bits of the past into the fu-
ture. Might we find in the lab’s materials evidence not only of (de)activation 
by investment and abandonment, by repair and breakdown, by aesthetic 
projection and betrayal, but also of keeping things as records and souve-
nirs, keeping things in place and in action, and keeping things for later 
activity? Looking to the lab as an archive suggests other possible agencies 
of activation. It brings into view how lab members have worked within the 
limits of dependency and interruption to maintain and remember scien-
tific activity, and the value they have placed on its rhythms and directions.

If ruination is a form of power that abandons, sidelines, leaves behind, 
and dispossesses, archiving, following Derrida, is a “domiciliated” power 
that authorizes and orders traces within it, that “consigns” in the sense both 
of “assigning residence” and of “gathering together signs.”71 This contrasts 
with Edensor’s characterization of (some) ruins as sites of material and 
memorial excess and disorder. Interpretation of the ruin’s signs is not pre-
scribed and remains unstable; the “pluritemporality” of the ruin is not nec-
essarily managed. The archive, however, in Foucault’s oft- cited passage, or-
ders “all these things said” in their temporal distinction and coexistence, so 
that they do not pile up on each other “in an amorphous mass,” nor are they 
sequenced in “unbroken linearity” but “shine, as it were, like stars, some 
that seem close to us shining brightly from far off, while others that are in 
fact close to us are already growing pale.”72 By deciphering, reordering, or 
destabilizing the work of archival power and taking over or displacing its 
“domiciliation,” it may be possible to create, as Elizabeth Povinelli suggests, 
a postcolonial archive of the “otherwise.”73 By keeping things — keeping  
machines beyond the end of projects, keeping records and mementos of 
their use, keeping samples in suspended animation to analyze them else-
where, later — lab members have also (re)ordered the times and tempos or-
chestrated by those who built and equipped their workspace. These were 
and are not radical actions, but they create traces of lab members’ working 
out of their own interpretations and imaginations of the relations between 
pasts, presents, and futures of scientific (in)activity.

The question of how to capture the movement that once animated and 
now haunts a stilled laboratory is relevant to questions about who — whose 
power, interests, actions, and resources — makes and remakes capacity over 
time. Is the functionality of materials a straightforward determinant of 
capacity? Or can we also find a way of approaching their activation that 
takes into account not only the provision and manipulation of scientific 
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equipment and skills but also the expectations and aspirations in which 
equipment and buildings are entangled?

To ask how the things of science are paid for, and what these things 
allow African scientists to do, will by and large elicit stories about trans-
national flows, via bilateral agreements, intergovernmental agencies, or 
more recent “global” partnerships (public or public- private), and the ways 
in which these, often temporarily circumscribed or in erratic rhythms, 
(re)activate African scientific skills and institutions. Reliance on foreign 
provisions of scientific equipment may be particularly striking since the 
1980s, when most African governments’ spending was drastically reduced 
by austerity measures and economic crisis, and again more recently, as 
funding for some forms of transnational research (e.g., in global health) 
has increased. Even earlier, however, since the 1970s, foreign and interna-
tional institutions contributed high proportions of funding for technosci-
entific activity and capacity in Africa.74 This dependence fragments time 
in different ways. It creates a fractured map of fast and slow- moving spaces 
of scientific activity. Wenzel Geissler, for example, has described an ar-
chipelagic geography of health research in which enclaves or islands of 
well- funded, world- class science (in transnational collaborative research 
centers) are surrounded by a “sea” of decaying and underequipped infra-
structure.75 Some government institutions are rendered “static” by lack of 
funding and equipment, and are unable to participate in increasingly ex-
pensive scientific work that requires a spatial and financial concentration 
of analytical capacity.76 Fragmentation also seeps into larger African in-
stitutions such as universities and national research centers, where some 
departments or units are successful in attracting foreign partnerships and 
others are “left behind.” “Institutional fragments” that successfully adapt 
to a new economy of science sit within institutions such as universities 
that, as described by Roland Waast and colleagues, “once served as bea-
cons of hope . . . [but] have been turned into shells of their former selves.”77 
Yet even these successful “fragments” are vulnerable to a segmentation 
of time by short funding cycles, often interrupting research or making 
it difficult to formulate cumulative programs.78 Individual scientists who 
escape “decrepit” national institutions to gain access to transnational re-
search centers or consultancies with ngos are also subject to short- term 
project- based contracts and can at best hope for a succession of ephemeral 
engagements.79

If the breakdown and nonreplacement of equipment within African 
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universities such as Dakar’s ucad has hollowed them into “shells of their 
former selves,” the aesthetic and functional presence of the buildings 
themselves, the “shells,” recall their past as “beacons of hope.” The durabil-
ity of the spatial layouts and architectural designs of colonial and national 
institutions carry traces of older waves of scientific capacity- building in 
Africa. The earliest is marked by the political and racial limits placed on 
the development of autonomous scientific research in Africa: by invest-
ing selectively in “technical” services, subordinating the collection of data 
and specimens to metropolitan analysis, and restricting the training of 
African medical and scientific assistants. From the 1940s to the early post- 
independence decades, however, a literal building spree of extended educa-
tional and research capacity materialized as university faculties, teaching 
hospitals, research institutions, and even secondary- school laboratories.80 
These tied the formation of scientific expertise to a future of moderniza-
tion and, eventually, of nation- building, and have remained in place and 
in use. Their modernist forms are still legible as expectations of partic-
ular pathways (elite and modeled on the metropole, yet making claims 
for African access and mobility) to global membership and national cit-
izenship. Unlike the equipment that once filled or has been emptied out 
of these buildings, they still stand, pointing not to precarious flows of re-
sources from outside the continent but to more durable investments, which 
reached out toward imperial and national futures, toward the metropole, 
or radiated across national space. They are reminders of longer temporali-
ties and spatial wholes within which scientific equipment once functioned, 
or at least was meant to.

Capacity is not just given, whether by international agencies, bilateral 
donors, or national governments, but is also taken, made, and kept by Af-
rican scientists. This is true of the strategies deployed to attract and main-
tain transnational partnerships in order to get funding and equipment but 
also of the ways in which scientists and clinicians deploy available, often- 
inadequate material and technical resources.81 Claire Wendland’s and Ju-
lie Livingston’s ethnographies of medical care and diagnosis in a teach-
ing hospital in Malawi and a cancer ward in Botswana are particularly 
attentive to improvisations and resourcefulness. Such improvisations are 
not merely creative uses of inadequate or insufficient equipment by which 
its functionality is stretched. They are also performances of civic, moral, 
and affective commitment by which, as Wendland writes of recent medical 
graduates’ understanding of having “heart” for patients and for their work, 
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“they expanded the definition of what they could give.”82 This situates “ca-
pacity” within moral economies and imaginations, defining it not only in 
terms of technical results (and thus as second best in inadequate material 
conditions) but also with reference to specific expectations of the duties 
and obligations of medical care as (public) service and (moral/political) 
commitment. The functionality of equipment, then, is not simply present 
or absent. It has degrees and valences, and can be stretched toward goals of 
empathy, care, information, protection, and expertise. Still, as both Wend-
land and Livingston insist, and movingly describe, it can only be stretched 
so far, not only failing to prevent death and suffering (or exposure and ig-
norance) but also resulting in demoralization and a sense of inadequacy 
and ethical compromise.83 Attending only to the debris of foreign invest-
ment risks missing local scientists’ and clinicians’ actions and aspirations.
Yet it is perhaps in the frequent futility of their efforts to create “good” 
science and care with outdated, incomplete, broken- down, and sporadi-
cally activated equipment that we can fully discern the violent effects of 
scarcity and dependence. To stretch capacity is, on the one hand, to reach 
beyond the technical limits of analytical, diagnostic, or therapeutic appa-
ratus at hand toward a specific result or effect, as well as toward goods in-
cluding public service and professional advancement. On the other hand, 
such efforts rarely result in cutting- edge science, optimal therapeutics, or 
sensitive and comprehensive regulatory knowledge, revealing the limits of 
agency and of moral imaginaries of care and protection amid lack of ma-
terial renewal and repair.84

Apparatus transferred and left, buildings designed for development and 
durability, and equipment kept in action are three (among other) ways in 
which materials have generated capacity for science in Africa. Creating dif-
ferent traces and memories, these actions open onto different possibilities 
for reading materials as records of action, as imprinted by past and poten-
tial movement, and by the forces that set the cadence, duration, frequency, 
and direction of that movement.
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2  ·  Advancement: Futures of Toxicology  

during “la Coopération”

“Dakar’s location in West Africa,” said Gauthier Pille in the inaugural lec-
ture of the chair of pharmaceutical chemistry and toxicology at the Uni-
versity of Dakar in 1963, “imposes a particular orientation of toxicology, 
especially as some of our students will serve in this luxuriant Africa in 
which poison abounds and poisoning rites are highly varied.”1 Arrow, fish-
ing, and ordeal poisons had long been targeted by colonial law, anthropo-
logical curiosity, and pharmacological discovery.2 Yet when Pille wondered 
whether “the poison arrow [had] completely disappeared from Africa,” his 
goal was not, it seems, to evoke social progress, or loss of either tradition 
or therapeutic treasure, but rather to reflect on the future purpose and ad-
vancement of a “tropical toxicology.” Tropical poisons challenged classic 
methods in toxicology and invited novel techniques for analyzing plant 
matter. Pille urged his students to go forward with him: “I count on some 
of you to develop techniques for isolating and characterizing the active 
vegetal agents of your land.”3

Likewise, for Babacar Niane, the post- independence decades at the Uni-
versity of Dakar were a time of innovation in analytical methods. Niane 
was hired at the end of the 1960s, after Pille’s death, as a technician in an-
alytical chemistry and toxicology. He began the first of our four conver-
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sations in 2010 by describing an apparatus invented by his first boss, the 
analytical chemist (and brother of Aimé Césaire) Olivier Georges Césaire, 
which he called “l’appareil de Césaire.” First explaining how it worked, he 
quickly moved on to describe his own qualities as a scientist: the precision 
of his skill, his commitment to bench work, and especially what he called 
his “inventive spirit.”4 He recalled how, with Georges Gras, who replaced 
Césaire in 1970: “We tried to develop a very sophisticated technique to an-
alyze lead contents.”5 Niane remembered obtaining the respect of these 
French technical assistants: he cited Césaire asking, “but how did you do 
it?” and Gras exclaiming, “you are amazing!”6 Niane’s proclaimed “love” 
for invention also slipped into a claim for credit: “Every technique,” he in-
sisted, “I improved them all!”7

Pille’s inaugural lecture and Niane’s tales of the past both craft accounts 
of an innovative and convivial postcolonial toxicology. Both evoke close 
collaborations between French technical assistants and Africans — the stu-
dents of Pille’s address (“some of you”) and Niane himself as the inventive 
technician — in the development of new methods to detect toxins in Sene-
gal. Both suggest ways in which toxicology’s innovative qualities attached 
it to its African location: for Pille, as a response to the social and chemical 
complexity of African plant- based poisons; for Niane, as the achievement 
of an African technician. Taking Pille’s optimistic and Niane’s nostalgic 
claims to an innovative and Africanizing toxicology as its point of depar-
ture, this chapter explores the ambitions for advancement that animated 
toxicology at the University of Dakar from the early 1960s to the early 
1980s.

The sources of information I obtained about the lab during this period 
are the following: Pille published just a few (he died shortly after his ap-
pointment) but clearly programmatic statements on the future of African 
toxicology, which can be read in light of his colonial career. Niane is my 
only living witness of this period. His accounts focus on his own skill, 
creativity, and commitment, and on the recognition he received and de-
served, which his narrative locates in the past of subsequent career prog-
ress (in the 1980s to early 1990s), then interruption (in the mid- 1990s) as an 
academic scientist. Scientific publications and reports, including theses, as 
well as some gray literature reporting on visits to the lab and fragments of 
correspondence, provide some information on its materials and activities 
during this period. From these can be gleaned, indirectly, a vision pro-
moted by Gras, the French coopérant who directed the lab from 1970 until 
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about 1982, of a Senegalese toxicology that would be equivalent to toxicol-
ogy in France in its functions and qualities. Gras is also evoked by Niane 
and Mounirou Ciss, who would replace him as the senior toxicologist in 
the lab, mainly in terms of his career ambitions. Of the lab’s other mem-
bers, there is little information other than that provided by authorship of 
theses and articles, as well as the rank and status listed in the faculty’s se-
rial publication, the Bulletins et Mémoires.

These very incomplete sources contain three — Pille’s, Gras’s, and Niane’s  
— hopeful, future- oriented narratives, in which toxicology was heading 
toward improved methods, Africanization, career advancement, and pro-
tected publics. Like many accounts of this period, this chapter is in part 
about the promises of mobility, autonomy, and equivalence for African 
science that were sustained by public (national and international) funding 
for science, by nationalist political rhetoric, and by educational policies. In 
relation to today’s recent past, such accounts can be mobilized both as a 
reminder of a briefly plausible future for African science and to highlight 
the starkness of its interruption from the 1980s.8

Yet this chapter also seeks, by examining tensions within and between 
Pille’s, Gras’s, and Niane’s stories and trajectories, to highlight limits on 
advancement through science even during this period of relative optimism. 
If each of their accounts suggests the possibility of shared pathways of  
advancement — for Senegalese technicians alongside senior expat scientists, 
of methods of analysis alongside regulatory mechanisms, of former colo-
nial peripheries alongside European centers — they also address, with diffi-
culty and in conflicting ways, the articulation of legacies of colonial science 
with expectations of professional mobility, technoscientific progress, and 
sociopolitical modernization. Gabrielle Hecht’s metaphor of “conjugation” 
offers a way of grappling with the juxtaposition of such promises of change 
(what she calls “rupture- talk”) with the continuation of old hierarchies 
of technoscientific work. Transformative promises, she insists, were not 
simply negated by continuity. They generated ambitions and expectations 
that could “shift the tense or change the subject” of these hierarchies even 
if their (colonial) roots were not erased.9 I mobilize this insight into the re-
lationship between “roots” and “tense and subject shifting,” comparatively, 
in the stories of three individuals whose positions in an African university 
laboratory were differently rooted in colonial pasts, and who had differ-
ent expectations for the future of toxicological work in Dakar. Presenting 
themselves as both innovators and bearers of an Africanized toxicology, 
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Pille, Gras, and Niane conjugated the legacies of colonial science with the 
tense and subjects of announced transitions in distinctive ways, modulat-
ing continued coopérant control over toxicology with advancing methods 
and careers, and with the modernization of poisoning and of its control.

Building on the previous chapter’s exploration of the material legacies 
of la coopération, here I seek to further illuminate the “ambivalence and 
ambiguities” of ongoing Franco- African relations after independence from 
colonial rule.10 As in most other scientific activities at the university and 
national research institutions in Senegal, expat scientists played a domi-
nant role in the lab (headed by coopérants Pille, then Césaire, then Gras, 
while many junior faculty members were also French) until the early 1980s. 
How did the promise of altered futures (technical assistance was meant, 
by definition, to be transitional) modulate the experience of this present? 
What, under these conditions, might count as a “Senegalized” toxicology?

As a catchall term, “advancement” both captures and draws together 
different forms, levels, and subjects of mobility and progression. It can act 
as a placeholder for the more specific meanings that various actors gave 
to the transformative promises of science in general, and of toxicology in 
particular. Advancement also provides a common frame for the different 
kinds of change — from modest improvements in laboratory technique to 
modernized patterns of toxic exposure, from rationalized forms of gov-
ernment to steps up a career ladder — that defined the achievements, aspi-
rations, and functions of toxicology in Senegal. The meanings and associ-
ations attributed to “advancement” illuminate distinctive understandings 
of science’s Africanization. Africanization might mean promoting the pro-
fessional mobility of African scientists; orienting scientific practice toward 
African socioeconomic development; or advancing science through inter-
action with specifically African environments, expertise, and interests.

Place matters to science, and particularly to scientific innovation, as a 
located set of imperatives and constraints but also as an imagined location 
in geographies of circulation and domination.11 Advancement provides a 
window onto the difficulties and possibilities of repositioning Africa in 
global geographies of scientific labor and leadership after colonial indepen-
dence. Imagining toxicology in Senegal as an innovative science was a po-
tentially radical proposition after French- colonial policies and discourses 
defined science in Africa as extractive or derivative, and Africans’ scientific 
abilities as merely technical.12 At the same time, the innovations that were 
achieved or proposed were modest, and not obviously tied to Senegal’s eco-
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nomic and political emergence. Assertions of a regulatory imperative to 
control “modern” toxins — of the need to monitor, prevent, and protect —  
also departed from prior imperial geographies of industrial development 
and protective science. These situated Senegal in a coeval relation — that is, 
as existing on the same temporal plane — with places that had had a head 
start in industrial development and regulatory responses to its risks. The 
tempos ascribed to, and desired for, scientific practice in Senegal indexed 
complex positions relative to other places of science imagined not only as 
advanced but also as rapidly advancing.

By capturing the meanings of future- oriented toxicology in the post- 
independence decades, this chapter also brings into view what Julie Liv-
ingston has called a “promising moment of critical intersection” between 
dynamic medical research and a dynamic vision of African health as al-
ready entering the modern world of complex exposures, including syn-
thetic toxicity and other carcinogenic risks.13 In retrospect, this appears 
as a brief moment of possibility for toxicology, bookended by the nar-
rower horizons of colonial and adjustment-era public health and medical  
science. 

CONJUGATING IN THE TIME OF DEVELOPMENT  

AND COOPERATION

In the 1940s, development programs began to soften the scientific hierar-
chies between European and African, center and periphery, expert and 
auxiliary, pure and applied that were previously created and maintained 
by science and education policies in the French colonies. Initially, scien-
tific and technical training was introduced in the colonies to create a sub-
ordinate class of auxiliaries to support an understaffed colonial admin-
istration. Medical training, including pharmacy and midwifery, was one 
of the earliest forms of scientific education accessible to colonized popu-
lations. Courses were shorter and placed greater emphasis on technical 
skills than their metropolitan equivalents.14 Professional mobility via tech-
nical expertise contributed to the creation of new indigenous elites but was 
tightly bounded by the gender and racial distinctions of colonial society.15 
Investment in scientific infrastructure in Africa was constrained by lack of 
funds (prior to development programs, French colonies were meant to be 
self- financing) and by metropolitan control over knowledge production.16 
Most “colonial” science was conducted from metropolitan institutions —  
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for example, in France, the Muséum d’histoire naturelle, the Institut Pas-
teur “mother house” in Paris, prestigious university faculties, and learned 
societies — where data and specimens from the colonies were processed 
into knowledge.17 While the African territory was conceptualized as an 
in situ laboratory, it contained few laboratories per se. In imperial circu-
lations of scientific matter, knowledge, and experts, Africa was largely cut 
out of analysis and theoretical innovation, functioning as a field for the 
collection of raw data and the application of knowledge.18 The philosopher 
Paulin Hountondji invites us to think of scientific and economic colonial 
activity as parallel extractive processes, as an “analogy between . . . two 
kinds of subordinating integration.”19

The French Fonds d’investissement pour le développement économique 
et social (fides), a colonial development fund launched in 1946, mobilized 
new investments, notably for infrastructure. The ideology of development 
also sanctioned forms of technocratic expertise deemed “universal” as rel-
evant to the resolution of African social and economic problems.20 Invest-
ments in scientific research and training, at a time of cautious extension 
of civic rights, loosened the restrictions on socioprofessional mobility for 
African technical experts. By the 1950s, doctors and pharmacists trained 
in Dakar were called “African” instead of “auxiliary” and were granted 
new rights such as private practice.21 A few also obtained scholarships to 
obtain full diplomas in France and drop the title of “African” altogether.22 
As independence was announced, then granted, new research institutions 
and training institutions were created, broadening access for Africans to 
higher levels of scientific qualification.23

In early post- independence Senegal, the figure of the African doc-
tor was, notes Pauline Kusiak, an “embodiment of progress,” associating 
professional and national advancement.24 Such an association might be 
subjected to a Fanonian critique of the limits placed by colonialism on 
imaginations of African knowledge, freedom, and technology. Yet its very 
possibility was also, as Kusiak points out, threatened in the early post- 
independence years by the tensions arising between the promise of Af-
ricanized scientific work and the slowness of its realization. In formerly 
French- ruled African countries, technical assistants, known as coopérants, 
were employed under the terms of cooperation agreements with the French 
government. Senegal, with nearly 1,500 coopérants throughout the 1960s, 
had one of the highest concentrations in Africa.25 Thus hierarchies of sci-
entific work were still ordered by nationality, and race was still a visible 
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marker of status. In 1967, at the University of Dakar, there were still no 
African professors.26

Technical assistance and Africanization were pursued as complemen-
tary policies. Coopérants were meant to be replaced by Africans whom they 
trained or who returned from advanced studies in France. The transitory 
and transformative goals of technical assistance were rooted in a univer-
salistic conception of technoscientific expertise. This made technical assis-
tants temporary and their political commitment to African development 
irrelevant. Yet various scholars have identified ways in which this expertise 
continued to be inflected by place and race, obstructing the “unbinding” 
of African mobility in hierarchies of technoscientific work.27 Hecht ob-
served how the advancement of workers in uranium mines in Gabon and 
Madagascar was tightly controlled as a “socio- technical process” in which 
“race never dropped out of the equation,” deferring the new world order 
predicated on technological rather than imperial power as heralded by the 
twin “rupture- talk” of decolonization and nuclearity. She, as well as Guil-
laume Lachenal in his study of the failed Cameroonization of the Institut 
Pasteur in Yaoundé and Kusiak in her analysis of discourses on African 
technoepistemologies, find that moral, psychological, and cultural charac-
teristics were mobilized to define — and racialize as “white” — the expertise 
needed to move up technoscientific hierarchies.28

This racialization of expertise legitimated the slow pace or, in the ex-
treme (but illustrative) case of the Institut Pasteur in Cameroon, the “sys-
tematic postponement” of Africanization.29 Expats benefitted by keeping 
material and career advantages in both the private sector and in govern-
ment technical assistance programs.30 In Senegal, as Rita Cruise O’Brien 
points out, state authorities also backed the massive and prolonged pres-
ence of coopérants, and even opposed putting limits on length of service, 
by appealing to quality and experience. Thus what some critics called 
“technical insistence” was, for Senegalese president Léopold S. Senghor, 
both insurance against the “cut- rate Africanization” (l’Africanization à 
rabais) that would threaten equivalent standards in Senegalese admin-
istration and education and a positive valuation of coopérants’ durable 
commitments toward, and accumulated expertise in, an African setting.31 
Indeed, their African attachments could trouble the category of “expat.” 
Lachenal evokes, provocatively, an understanding of “Cameroonization” 
as applying to expats rumored to have acquired the very proclivities they 
ascribed to Cameroonians in blocking their sociotechnical ascension. Fol-
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lowing Senghor, however, we might also consider how coopérants might 
have been seen, or have seen themselves, as best placed to make scientific 
education and research yield advancement for Africans.

SCIENCE AND SENEGALESE MODERNITY

For many of its political and intellectual elite, Africa’s self- determination 
and global membership hinged on mastering science and technology. In 
other words, decolonization required science, while the decolonization of 
science was, most urgently, a matter of Africanizing its location, benefi-
ciaries, and practitioners. There existed more radical projects to recognize 
and develop African “endogenous” knowledge as part of the history and 
future of a truly global science. Even more radically, some, following Frantz 
Fanon, rejected the imposition of the concept of the universality of science 
as a form of colonial violence. In Senegal, Senghor’s dominant (but far 
from uncontested) rhetoric saw “technicité” (a technical spirit) as a qual-
ity to be imported and assimilated to enable a full, yet distinctive, African 
participation in modernity. More broadly, Senghor’s aesthetic and political 
philosophy of Négritude, expressed in both poetry and political speeches, 
explored the nature and possible interactions of distinctively African and 
European qualities and dispositions. Although shaped by colonial think-
ing about the essential and thus homeostatic nature of African culture, and 
widely criticized (Fanon, unsurprisingly, was a prominent critic), Senghor’s 
project was, some argue, deeply syncretic and transformative: “to assimi-
late without being assimilated.” The projected result was a novel aesthetic 
and personality, which would form the basis of a new civic consciousness 
and be at once modern and authentically African or Senegalese.32

Senghor claimed “discursive reason” and “technicité,” even if not en-
dogenous to Africa, as part of a common world heritage to be cultivated 
by Africans in becoming modern.33 In 1939, Senghor had written, contro-
versially: “emotion is negro, as reason is Greek.”34 His later writings and 
speeches nuanced this position, insisting on the capacity of, and imperative 
for, Africans to “actively assimilate” European and North American sci-
entific progress: by cultivating “discursive reason” to become “men [sic] of 
the twentieth century, in tune with the civilization of quanta and relativity,  
with the civilization of the atom.”35 This rhetoric echoes other postcolonial 
leaders’ use of science in the “suturing of modernity and nation,” notably in 
the pronouncements of Indian Prime Minister Jawaharlal Nehru or Gha-
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na’s first president, Kwame Nkrumah.36 Like Nehru, Senghor mobilized 
science as, in the words of David Arnold, a “philosophical and literary 
pursuit” with authorial power to narrate the “autobiography” of a post-
colonial nation.37

As in India, however, there were competing claims to an endogenous 
historical trajectory of scientific modernity. The archaeologist and histo-
rian Cheikh Anta Diop was a significant counterweight to Senghor’s in-
tellectual influence in Senegalese and pan- Africanist circles. Diop is best 
known for his tireless quest to prove the “negroid” characteristics of an-
cient Egyptians, and thus the African origins of modern civilization. He 
also famously argued that colonization was not the beginning of African 
history, as the colonizers would have it, but rather its temporary suspen-
sion, captured by the expression “colonial parenthesis.”38 Thus Diop’s writ-
ings about Egyptian achievements in arithmetic and geometry and his ur-
gent call for investment in Africa’s scientific future were tied by a historical 
arc interrupted by the continent’s “excessive vulnerability over the past five 
decades . . . due to technical deficiency.” Africa could “once again become 
[redevenir] a center of scientific initiative and decision- making instead of 
believing it is condemned to remain the appendage, the field of expansion 
for developed countries.”39 Diop laid out ambitious plans for this transfor-
mation by calling for the development of technologies to tap into hydro-
electric, geothermal, nuclear, and solar energy sources.40 For Senghor as 
for Diop, then, being scientific was not just about being modern as a form 
of mimicry,41 but about (re)setting African history in motion: for Africans 
to (once again) become active transformers of their society and place in 
the world.

Still, Senghor’s government did not invest heavily in specific uses of 
science and technology to engage social and economic transformation.42 
Achieving a syncretic African modernity was primarily a cultural project 
for Senghor, as evidenced in the state’s patronage of the arts.43 More sig-
nificant state investments in scientific research and industrialization were 
initiated only in the 1970s, after the failure of ambitious programs of rural 
development (although the latter did feature the diffusion of agricultural 
technologies including pesticides and fertilizers).44 Education was also a 
priority investment area from the 1960s, and programs of mass education 
sought, by conveying basic technoscientific knowledge and epistemologies, 
to cultivate a modern civic subjectivity.45 Senghor’s rhetorical appeals to 
“technicité” were entangled in complex political negotiations between the 
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educated elite, who represented his ideal of rational government, and the 
rural religious leaders on whose support, through patronage relations, his 
power depended.46 As Itty Abraham has pointed out, nationalist discourses 
about science are more useful for understanding attempts to forge distinc-
tive ideas of the postcolonial nation than they are for situating scientific 
practice in former colonies.47

Drought and student protests in the late 1960s were dovetailed by the 
weakening of patronage relations and by demands made by a new genera-
tion of Senegalese university graduates for positions in power on the basis 
of technical expertise. As the price of Senegal’s main exports — peanuts 
and phosphates — rose again in the 1970s, the state embarked on an ambi-
tious program of direct public investment in the creation of local indus-
tries, creating seventy parastatal firms in the first half of the decade, in-
cluding units for the production or processing of pharmaceuticals, plastics, 
and pesticides.48 Efforts were also made to accelerate the Senegalization of 
higher echelons of the public as well as the private sector, and to reform 
university education to make it more responsive to local needs.49 Amid 
this general drive to modernize, diversify, and Africanize the Senegalese 
economy was the creation, in December 1973, of a national coordinating 
body for research in science and technology, the Direction Générale de la 
Recherche Scientifique et Technique (dgrst).50

The dgrst claimed its origins in intensified government attention to 
science and technology as key elements of national economic and social 
development. It tackled problems of oversight and funding, and sought 
to modify and create research institutions in view of accentuating their 
“national character.”51 Yet its main domain of intervention was the uni-
versity, a focus justified by the high proportion of scientists in Senegal, es-
pecially of Senegalese scientists (84 percent), who were academics. Lack of 
research funding and heavy teaching loads made these scientists a “great 
but underutilized human research potential.”52 Yet Senegalese nationals 
only accounted for around half of university staff: the other half, occupy-
ing most of the higher ranks, were French. Technical assistants still made 
up 58 percent of all researchers in Senegal (a total of 383) and 12 percent 
were of other non- Senegalese nationalities. Thus only a third of scientists 
in Senegal were Senegalese around 1977.53

In 1975 and 1976, a special fund to “catalyze” research (Fonds d’Impul-
sion de la Recherche Scientifique et Technique, first) was allocated by the 
dgrst. University researchers were the main recipients of its two annual 
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budgets, of fifty and of one hundred million cfa francs. A large portion of 
the projects funded were public health related, including research on tra-
ditional medicines, liver pathologies, leprosy, and cardiovascular disease, 
while reducing health care costs was also articulated as a priority. Other 
priority areas were renewable energies, aflatoxins, and social sciences and 
humanities. Although the creation of a national agricultural research in-
stitution (Intitut Sénégalais de Recherches Agricoles, isra) in 1974 had 
launched a “leap in Senegalization,” increasing the proportion of nationals 
in research from 20 to 30 percent in the space of three years, the distribu-
tion of first shows a concern to “Senegalize” the content and institutions 
of research ahead of its practitioners.54 Thus the dgrst expressed a fairly 
broad vision of how science and technology could serve Senegalese devel-
opment, whether practiced by nationals or not, by supporting endeavors 
across a spectrum of applied and basic research in a variety of disciplines. 
It did not last: an oil crisis and a drop in peanut and phosphate prices led 
the Senegalese state to seek a loan from the International Monetary Fund 
(imf) in 1979, conditional on implementing austerity measures. It seems 
that the first budget projected for 1978/1979 was never allocated. 

GAUTHIER PILLE: TROPICAL TOXICOLOGY IN TRANSITION

In 1963, Pille called for toxicology at the University of Dakar to turn to-
ward Africa because of the university’s “location.” This may have been true 
geographically (although most of the toxic plants Pille mentioned did not 
grow around the city). Yet socially and institutionally, the University of 
Dakar from which he spoke was rather ambiguously located “in West Af-
rica.” As seen in chapter 1, an overriding concern in teaching and research 
was to maintain compatibility between this and French universities: stu-
dents’ records show that many pharmacy students transferred to France to 
complete degrees started in Dakar, while the majority of coopérant faculty 
members were on limited term contracts and would need to secure posi-
tions back in France.55

It is from this ambiguously African location that Pille insisted on “trop-
icalizing” toxicology. Some of his colleagues stuck to teaching and writing 
about “classic” methods of analysis, supposedly applicable everywhere.56 
Part of the explanation for why Pille instead focused on innovation and 
tropicalization can be found in the colonial career he describes at length 
in the biographical preamble of his inaugural lecture.57 In its text, we read 
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of a passion for tropical toxins emerging over the course of a typically 
mobile, versatile, and scientifically inclined career as a French- colonial 
pharmacist (like most, he was a member of the military medical corps).58 
Pille’s scientific curiosity was kindled by multiple, overlapping duties in 
diverse postings across the empire, which took him from Madagascar to 
Chad, Indochina to Senegal, via Marseilles, where colonial health officers 
trained and conducted research. He accumulated scientific qualifications 
and achievements in fields ranging from hospital biochemistry and nutri-
tion research to wartime chemical production. Pille’s curiosity extended to 
African poisons: during his first posting in Madagascar, in the mid- 1930s, 
Pille experimented with fruits of the tanghin plant, used in ordeal poisons 
(substances drunk by the accused in sorcery trials).59 By the end of the de-
cade, he was in Chad, subjecting frogs to an aqueous maceration of arrow-
heads (presumably coated in a hunting poison).60

As Pille inaugurated the chair in pharmaceutical chemistry and toxi-
cology (created, he said, at his own suggestion), he described the science of 
poisons as uniquely suited to pharmacists’ scientific versatility. This state-
ment could have been made by a French, metropolitan scientist: in France, 
toxicology was first taught as a course, then as a specialization, in faculties 
of pharmacy, while versatility has been a key feature of French pharma-
cists’ practice and identity.61 Yet Pille’s own biography traces another his-
torical relationship between a pharmacist’s multiple roles, versatile skills, 
and toxicological expertise, one mediated by a specific set of interests in 
toxic properties and contamination under colonial regimes.62

Pille’s experiments in Madagascar and Chad were probably his own 
initiative. Yet colonial administrations encouraged, especially from the 
1930s, the chemical exploration of indigenous plants, minerals, and prod-
ucts, which were seen as a source of potential import- substitutes or of ex-
portable commodities such as medicines, chemicals, lubricants, fuel, and 
soap. Survey missions were commissioned, and these often targeted plants 
with local reputations as toxic. Thus, in the colonies, the association of 
toxicity with powerful chemical activity was taken as a shortcut for locat-
ing potentially lucrative substances in vast, unexplored indigenous flora 
and technologies.63 French- colonial science made toxicity a target of ex-
traction, both chemical, in that it led to the isolation of active principles, 
and economic, in that it could identify raw materials for exploitation and 
export. Pille and his colleagues might well have understood experiments 
with ordeal and arrow poisons along these lines. Thus it is no surprise that, 
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in 1963, he spoke of African toxic plants as a cache of valuable chemical ac-
tivity: “We are all lucky, you especially, that your country still dissimulates 
therapeutic treasures.”64

The conception of local poisons as chemical treasures was intertwined 
with their identification as dangerous indigenous practices that were also 
the target of colonial law and justice.65 Pille may have first learned about 
ordeal poisons in Madagascar because one of his duties there was the pro-
vision of medicolegal expertise. He was later brought the remains of a 
woman killed by an ordeal poison when he was head of the biochemistry 
lab of Dakar’s main teaching hospital in the late 1950s.66 Detecting toxins 
would also have been one of his tasks as head of the fraud control lab-
oratory in Madagascar. In these colonial labs, edible commodities were 
checked for conformity and contamination, and sometimes indigenous 
therapeutic substances were tested for toxicity. In both fraud control and 
legal expertise, poisons were not primarily conceptualized as threats to 
public health but as threats to public order.67

Pille’s publications from the late 1950s focus on this dual dimension of 
“tropical” toxins as deadly weapons and as indicators of chemical treasure, 
and thus defined tropical toxicology as judicial and extractive.68 We can 
imagine these two qualities also characterized the course on “toxicology 
applied to the tropics” that he taught at the Institute of Tropical Medicine 
and Pharmacy at the University of Marseilles in the first half of the 1950s. 
By this time, in metropolitan France, toxicologists were employed as ex-
perts in government committees for regulating chemical safety, as well as 
in industrial testing and monitoring of toxicity.69 The absence of indus-
trial control and public monitoring of toxicity in Pille’s vision of tropical 
toxicology can be seen as the result of a combined colonial legacy of weak 
investment in local industrial development (and thus little perceived need 
for quality and environmental control), an extractive interest in African 
toxic plants and products, a judicial concern with indigenous poisonous 
practices, and health policies oriented toward endemic and epidemic dis-
ease. As a course taught in the later years of pharmacy training, toxicology 
was only introduced in Dakar with the extension of pharmacy education 
to a full four- year degree.70

Pille’s conception of toxicology was, to some extent, modulated by de-
colonization. First, in hinging chemical discovery to methodological in-
novation, Pille suggested that African plants, and scientists, could alter 
the ways in which toxicologists everywhere produced knowledge. This de-
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parted from a dominant conception of colonial science as metropolitan 
theory and methods applied to colonial raw resources.71 And by selectively 
summoning African students to join his quest, Pille tied methodological 
innovation to other understandings of Africanization as joint authorship 
and ownership. Yet the vagueness of his statements on this issue, and his 
untimely death, left unanswered questions about his views on the sharing 
of profit and credit.72

Secondly, as a hospital biochemist and toxicological expert, Pille also 
came to see the signs of imminent transitions. In one article, he moved 
from the “typically tropical expertise” of ordeal poison cases to a sudden 
upsurge in cases of suicide by chloroquine. In these he saw, “again, a tropi-
cal character,” both because chloroquine was an antimalarial and because 
the suicides were linked to white women’s trouble adapting to expatriate 
life.73 Yet there were also signs of a broader “African” toxicological tran-
sition: While colonial law had practically eliminated poison ordeals, Pille 
noted that synthetic chemicals were spreading rapidly in modern agri-
culture and public health campaigns to “even the most remote villages.”74 
Even Africans, it seemed, had begun committing suicide by ingesting syn-
thetic chemicals.

Until then “unheard of,” the issue of “African chemical suicide” con-
nected Pille to other medical researchers at the University of Dakar keen 
to observe the rapid transformation of Senegalese lifestyles and biologies 
in the early 1960s. With doctors from the clinical medicine lab, Pille co-
authored the first case study of African suicide by aspirin.75 The same 
group reported on atherosclerosis, stating: “Like their political status, the 
pathology of Africans is in transition.”76 These articles announced Afri-
can pathologies “of the future.” Elsewhere, Pille argued against “African 
norms” of blood chemistry, stating that equivalent socioeconomic con-
ditions would eliminate race- based biological differences.77 In this, Pille 
adopted a transition genre common at this time for describing the socio-
logical and biological consequences of urbanization and industrialization, 
used by psychiatrists, sociologists, and medical researchers who staked 
Dakar as an observatory of African adaptation to modern life.78

This transition model of health would later, Julie Livingston has ar-
gued, draw attention away from Africans’ exposure to toxic risks. As both 
prescriptive and promissory for the unfolding of public health, transition 
thinking has oriented research and interventions in Africa toward “pre-
transition,” mainly infectious, pathologies, in the goal of moving along a 
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predefined pathway. Thus, Livingston argues, Africans have, in past de-
cades, been addressed as “biologically simple publics,” stuck in the initial 
stages of the transition, for whom cancer, defined as a “disease of civiliza-
tion,” has little relevance. Yet Livingston also identifies an earlier “prom-
ising moment of critical intersection” for African public health and toxic 
exposure in the post- independence decades. At this time, research con-
ducted under the aegis of the International Agency for Research on Cancer 
(iarc) addressed the specificities, and complexity, of African carcinogen-
esis as the product of both toxic and infectious exposure, thus operating 
outside the constraints of a developmental teleology of health.79 In post- 
independence Senegal, it was, instead, transitional thinking that proposed 
to bring toxic exposure in intersection with African public health. Like 
Pille, his successors at the university, François Fauran and Georges Cé-
saire, adopted a transition genre to describe “intoxications in Senegal” in 
1971: “whether he lives in the bush or the big city, the Senegalese man [sic] 
does not escape social and economic evolution.”80 If, as Livingston shows, 
a later view of African health as a stalled transition would make toxins in-
visible, then this earlier view of a transition in motion, as imminent and 
inevitable, could instead bring toxins into view. Still, tying toxins to mod-
ernization placed limits on the intersection of toxicology and public health, 
for presumably setting up mechanisms of public protection could wait un-
til the magnitude of toxic exposure grew. In none of his articles on tropical 
toxicology published between 1959 and 1963 did Pille mention the toxicol-
ogist’s role or responsibility in preventing toxic exposure or mitigating its 
effects on a population level.

GEORGES GRAS: CIVIC TOXICOLOGY AS COEVAL SCIENCE

Gras arrived in Dakar in 1968, fresh from the defense of his doctoral thesis 
in pharmacy at the University of Montpellier.81 He stayed for fifteen years. 
Unlike Pille, Gras left no programmatic statements about the nature or 
function of toxicology in Senegal. His vision and ambitions can be gleaned 
from two sets of sources. The most visible is made up of about twenty texts, 
coauthored by colleagues in the lab, published in European journals of tox-
icology, pharmacology, and biology. This rate of international (as opposed 
to West African) publication was unmatched before or after his tenure in 
the lab’s history.82 Most of these articles describe improvements in tech-
niques for detecting and dosing traces of toxins, but give little information 
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about the specific uses of these techniques in Senegal (these were some-
times described in local — African or West African — publications). Like 
Pille’s project and Niane’s memories, they depict the post- independence 
decades as a time of analytical innovation.

After taking over as head of the lcat following Césaire’s death in a 
plane crash in 1970, Gras and his deputy, the analytical chemist François 
Fauran, described spectrophotometric methods for dosing traces of lead in 
animals exposed to dibutyl lead diacetate in the prestigious Annales Phar-
maceutiques Françaises and in Analusis, an analytical chemistry journal.83 
Yet it is in only Médecine d’Afrique Noire (a French- language medical jour-
nal established in 1953 for French- colonial Africa) that we learn about the 
metallic compound’s potential economic importance as a mass antipara-
sitic treatment in “tropical” chicken and cattle farming, on which Gras had 
been working for the previous decade.84 With their junior colleague Cath-
erine Pellissier, Gras and Fauran then introduced a colorimetric method 
for dosing alpha- chloralose in urine that was three times more sensitive 
than a standard method. European audiences were informed of the meth-
od’s usefulness for comparing the effects of the molecule’s different iso-
mers in rat urine, and for detecting criminal poisonings through human 
urine, but not of how alpha- chloralose might be used in Senegal to poison 
rats (it is a common commercial rat poison) or to control bird pests (a ma-
jor problem for Sahelian agriculture).85 Fauran had previously developed 
a simple method for dosing postmortem metabolites of chloroquine, but 
his readers would not learn about the problem of chloroquine suicides.86 
With another junior lab member, Janine Mondain, Gras published a series 
of articles on the dosage of mercury and methylmercury. In the more pres-
tigious pharmacology and biology journals, they presented a method for 
studying mercury bioaccumulation in fish and a novel colorimetric tech-
nique developed specifically for use in even “the most modestly equipped” 
of “developing- country laboratories.”87 In specialized toxicology and med-
ical oceanography journals, they reported the results of mercury analyses 
in Senegalese fish, blood, water, and hair but did not emphasize the eco-
nomic, environmental, or public health significance of these tests.88

This publication record locates Dakar as a place of possible professional 
and methodological advancement but does little to place these techniques 
within emerging economic and regulatory practices in Senegal. Gras’s 
methodological work obtained promotions and professional opportunities: 
tenure in 1973, a professorship in 1976, and an academic post back in Mont-
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pellier when he left Dakar in the early 1980s. For Gras and Fauran, staying 
in Dakar was not an option. Senegalization was slow but inevitable. By the 
mid- 1970s, they knew that two bright Senegalese students had begun their 
doctoral studies in toxicology and analytical chemistry in France. Creating 
a smooth career arc between Dakar and Montpellier depended on main-
taining scientific synchronicity between them. Modest analytical innova-
tions allowed them to connect and keep pace with, and eventually return 
to, French toxicology and analytical chemistry.

In the binders Gras left on the shelves in his office when he returned 
(some say precipitously) to Montpellier, still there in 2010, I found a second 
set of records of his fifteen years in Dakar. Fragments of correspondence, 
unpublished reports, and some catalogs and bills for scientific equipment, 
combined with some publications in African medical journals, offer a 
glimpse of Gras’s efforts to position the lab as part of emerging African 
regulatory routines and economic development projects.

To the director of the research commission, from which he hoped to 
get funding for a mercury analysis project with Janine Mondain, a junior 
lab member and doctoral student, he invoked as a precedent “the research 
we have been doing for the past four years on environmental pollution by 
pesticides.”89 This pesticide research could also have been framed as pro-
tecting economic interests: the fao had funded two thesis projects, con-
ducted by two junior lab members, Pellissier and Boubacar Cisse, as part 
of a project on the control of avian pests that was elsewhere linked to the 
economic imperative of agricultural intensification.90 So could the mer-
cury project: to the Maritime Fisheries Agency — from which he hoped to 
obtain free fish — Gras pointed out that mercury detection was “directly 
linked to economic issues of interest to Senegal.”91 At the same time, Gras 
was able to persuade consultants for a unesco mission on an African net-
work of environmental chemistry in 1976 that his “institution seemed to 
be really interested in pollution problems.”92 He outlined plans to detect 
traces of pesticides that were banned but still in use, thus expressing his 
concern with problems posed by contraband products and lack of access 
to information. Gras also volunteered the lab to be visited by an fao mis-
sion in 1979, which was to assess Senegal as a potential host for a regional 
center for the control of food contamination; he suggested it had the an-
alytical capacity to lead a program to monitor fish contamination.93 Thus 
Gras argued that toxicology was needed in Senegal to monitor intensified 
production in fishing and agriculture, and, more generally, the potential 
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contamination of environments and foodstuffs by these and industrial  
activities.

Poison control was another area in which Gras asserted toxicology’s 
relevance to public protection. Following a collective poisoning by hydro-
gen sulfide in 1973, Gras reportedly pressed public authorities to create a 
poison control center. Approved in principle, the center’s creation was still 
announced as imminent in 1984.94 Poison control centers, as Robert Broad-
head has argued, refashion poisoning from individual danger into a social 
problem, requiring expert management on a collective scale. Although dif-
ferent logics and timings might subtend the establishment of poison con-
trol, from the problematization of accidental childhood poisoning in the 
1950s United States to collective poisonings in Senegal in the 1970s (and, 
again, as we will see later, in the 2000s), they draw toxic risk into the arena 
of public health. In France, where specialized centers were established in 
the 1960s, these not only enabled emergency responses to intoxication but 
also the collection of epidemiological data and the formulation of preven-
tive strategies.95 For Gras, a dedicated center could institutionalize public 
services the lab was already performing by responding to numerous re-
quests for analyses from state hospitals facing toxicological emergencies 
and from the police investigating suspected poisonings.

Gras’s record is also striking for its silences; it contains no announced 
program for Senegalese toxicology or any discussion of the distinct chal-
lenges to a science of poisons in Africa. Neither modernization nor Af-
ricanization is explicitly broached. More puzzling is the lack of explicit 
association between innovation (the analytical methods he and his col-
leagues worked on) and regulation. Yet they apparently sought to develop 
“low- tech” techniques that could serve robust and inexpensive analytical 
and regulatory capacity, able to withstand the difficulties of maintaining 
instruments and laboratory supplies far from where they were made, and 
with modest budgets.96

Still, in his separate assertions of the lab’s capacity to innovate and to 
regulate, as well as in his omissions of the particularities of its African lo-
cation (except in the preference for low- tech methods), Gras implicitly pre-
sented, or at least allowed for the imagination of, Senegalese toxicology as 
existing on the same temporal plane as toxicology in already- industrialized 
locations. This implied Senegal’s existence in modern times, as capable 
and deserving of an innovative and regulatory toxicology, rather than as 
lagging behind in the transition toward modern forms of exposure and 
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government. In other words, that Gras found it natural to plan for greater 
toxicological control, asserting the vulnerability of Senegalese foods, en-
vironments, and bodies to exposure (whether or not they were already ex-
posed), can be seen as the assertion of a coeval relation with the already- 
industrialized, contaminated, and (at least partially) regulated world (even 
though some of these regulatory mechanisms were quite recent).

Coevalness made it possible for Senegalese toxicology to be a “civic sci-
ence,” in the sense described by Kim and Mike Fortun. Gras proposed a 
toxicology that was both innovative and regulatory during a time, in the 
1970s, of expansion and self- conscious modernization in the Senegalese 
state, which also followed on the heels of tightened and extended regula-
tion of industrial and toxic hazards in Europe and North America begin-
ning in the 1950s. By expressing interest in “pollution problems” and pro-
posing the creation of a poison control center, Gras suggested — without 
making a fuss about it — that recent regulatory concerns and institutions 
could, with little lag, take root in an imminently modern nation.

This proposed coevalness was a departure from colonial extractive and 
judicial concerns with toxins, and with his predecessors’ emphasis on tran-
sition as the precondition for modern and generic, rather than tropical, 
toxicology. Yet it was brief. The time of state expansion, and of reliably if 
modestly funded university science during la coopération, was curtailed 
by cuts in public budgets for both innovative and routine analytical activi-
ties. This combined with technological changes — already under way in the 
postwar decades with the emergence of automated analytical systems and 
genetic toxicology — which made cutting- edge science more expensive and 
thus less accessible to modestly funded public institutions.

Furthermore, the radical potential of Gras’s proposition of coevalness 
seems to have been dimmed by his failure to address the colonial past and 
aspirations to development as anchors to claims to African advancement.97 
In envisioning a “universally” civic and modern toxicology for Senegal, 
Gras apparently avoided the issue of the Africanization of its practitioners 
or the modernization of its publics. Perhaps this made it difficult for Gras’s 
Senegalese successors to appropriate his regulatory projects, although re-
duced expectations of state action from the 1980s also certainly played a 
big role. Neither Mounirou Ciss (who took over the top toxicology position 
from Gras) nor Doudou Ba (the analytical chemist who succeeded him as 
head of the lab) remember much about Gras’s projects for environmental 
monitoring and poison control.
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Though Ba vaguely mentioned to me that poison control had been sug-
gested decades ago, he dismissed the research conducted before his arrival 
as insignificant, suggesting it had not really been relevant to Senegalese 
priorities. What Ciss remembered about Gras, whom he replaced in the 
early 1980s, was his abrupt departure and a sense that he abandoned Dakar. 
Ciss told me in 2010 how, just as he returned from France, Gras was offered 
a job in Montpellier.98 “He absolutely had to go and there was no way of 
keeping him. That’s how I understood it. He left overnight. So I found my-
self on my own, with no guidance. . . . I replaced him automatically. . . . I 
know the authorities weren’t happy because of the way in which [he left] . . . 
and he himself was mad at everyone because he wasn’t decorated, although 
in reality it’s the way in which he left. Because his future was there, there 
was a position so he had to go.” But then Ciss shrugged and said: “He had 
no choice.” Did he mean that as an expatriate, Gras would have to leave 
anyhow? Or that he could hardly be blamed for taking up better conditions 
for scientific work?

For Ba and Ciss, perhaps the citizenship of scientists, and their specif-
ically African/national ambitions, were key requirements for a truly civic 
science.

BABACAR NIANE: AN INVENTIVE AND AFRICAN TECHNICIAN

Niane first described for me his past as a lab technician in the office of the 
private pharmacy he opened after leaving the university in 1997, which had 
generated enough profit for him to build and furnish a three- story house in 
the “middle- class” neighborhood of Liberté 6, and to send his children to 
university, including one to study pharmacy and another medicine. By the 
mid- 1990s, with the lab’s supply budgets and salaries reeling from the 1994 
50 percent devaluation of the currency of the Francophone African Com-
munity (cfa), Niane felt his university position could no longer sustain a 
progressive career trajectory and family life. By then he’d managed to rise 
to the level of assistant, an academic post with lecturing responsibilities, 
but still a junior one.99

The pride and pleasure of innovating that Niane remembered had, by 
the time we spoke in 2010, been disconnected from his career and liveli-
hood. They were closed off in a past of greater possibility for both profes-
sional and methodological advancement. He described la coopération as 
a time of regularly renewed glassware and Bunsen burners that he could, 
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as an ambitious and talented technician, manipulate with dexterity, vigi-
lance, and creativity. Of course, Niane was nostalgic for a time of greater 
means and mobility in science, and his nostalgia for innovation told me 
as much about his later experience as it did about the lab in the 1960s and 
1970s. Yet in the expression of this nostalgia, I think he also captures a 
central tension in African experiences of scientific work in those decades, 
when a new sense of possibility opened up by technical skill and talent 
rubbed against the resentment of occupying the lower levels of a hierarchy 
still largely and visibly ordered by race.

Inventing, in Niane’s account, is the tactile and aesthetic pleasure of 
manipulating elegantly shaped glassware, which he sketches out for me 
to explain how Césaire’s apparatus worked. It is also a talent, and he takes 
pride in its recognition: “Personally, I improved many techniques. I’m very 
curious. . . . Césaire would ask me: ‘But how did you do it?’ ” It is a dis-
position: Niane proclaims to me his love “of invention” and “of discov-
ery,” his curiosity and “inventive spirit” as proof of scientific virtue. Allied 
with vigilance, precision, and hard work, this love and spirit testify to his 
commitment to constant, incremental improvements in analysis. “The real 
pharmacist,” he tells me, “is defined by the bench, by work.” He opposes 
benchwork not only to commercial work but also to his later (from the 
1980s) work with analytical systems (e.g., the gas chromatograph); these 
machines, he says, “make you lazy.” In contrast, manual methods were 
malleable, always prone to error, but also improvable, inviting a constant 
search for greater ease and precision.

The core strand of Niane’s narrative intertwines this methodological 
quest with a personal one. In our third meeting, he follows his usual dec-
larations — “I love invention . . . running the lab properly” — with the de-
scription of his recruitment to the university. Césaire recruited Niane on 
the basis of publications he had contributed toward as a technician at the 
orana, a nutrition research organization. Niane accepted the position 
because “the university environment was attractive. I wanted to develop 
myself. . . . I had ambition.” Niane’s qualification as a technician was a vo-
cational high school degree obtained at the Lycée Delafosse, an institution 
founded in the late 1950s, proclaiming itself a source of future- opening 
technical skills for Africans.100 After joining the lab, Niane started study-
ing for an academic high school degree, the baccalauréat, by taking night 
classes at Lycée Saint Michel, a private Catholic secondary school. He then 
tried and in 1980 succeeded in passing the entrance exam for the Faculty 
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of Pharmacy: one of only two Senegalese among eighteen admitted that 
year.101 He registered in the pharmacy course and took nearly a decade to 
complete his degree by working nights and often sleeping in his office at the 
lab. His graduation thesis is a hefty tome that far exceeds the requirements 
at this level; he gave me a copy and said he still listens to an audio record-
ing of its defense. This is no minor achievement for a man who began his 
primary schooling at the age of eight.

Césaire and Gras, Niane told me, had encouraged him to pursue his 
studies. These citations of support echo Niane’s quoting of their “amaze-
ment” and other expressions of appreciation of his skills. Yet while lit-
tle bitterness clouds the dominant note of triumph and determination in 
Niane’s narrative, there are hints of what seems obvious by looking at the 
publications and career trajectories of his superiors. His contributions 
were recognized as “technical,” as skillful rather than creative or intellec-
tual, and credited as such in footnotes or in smaller print under the main 
authors’ names. Although Niane was on his way “up,” the techniques he 
claims to have co- invented had little effect on his own career progression, 
contrasting with their very clear impact on Gras’s rising status. Only once 
did he allude to this disjuncture, when he told me: “With Gras there was no 
slack. Because he had to apply for tenure. I’m the one who did everything, 
especially with lead and mercury.”

Was Niane, then, an “invisible technician” as described by Steven Shapin: 
a scientific laborer whose work might be recognized as skillful and even 
essential but who is denied the privileges of authorship and visibility?102 
Shapin explains that technicians are made invisible in the political econ-
omy of science by broader logics of social and political exclusion. In early 
modern England, technicians were servants and were excluded from the 
franchise. Others have explored how, in other historical contexts, race and 
gender identities have limited the crediting of creative, nontechnical con-
tributions that might make scientific workers more visible.

In early post- independence Senegal, laboratory assistants had recently 
been colonial auxiliaries — a status that did not lead to the higher ranks 
occupied by the French. Even Africans who were trained in medicine and 
pharmacy were qualified as auxiliary or, from the 1950s, as “African,” con-
flating racial identity with “merely” technical expertise. Only in 1962 was 
pharmacy education in Dakar raised to the level of a French state degree, 
and yet this expertise — with a high number of students being French — was 
still unevenly accessible along racial lines. Only a handful of Senegalese 
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students obtained bursaries for health or scientific studies in France be-
ginning in the 1950s, or admission to the new Faculty of Medicine and 
Pharmacy in Dakar in the 1960s. Despite his scientific talent, ambition, and 
curiosity, it was unlikely that, by the late 1960s, Niane could have become 
anything other than a technician.

Yet if we consider how Niane saw, and now remembers, where his tal-
ents might lead, his position was quite different from that of a colonial 
auxiliary. At the same time that Niane worked with Gras, Ba and Ciss were 
completing PhDs in analytical chemistry and toxicology in Paris, having 
chosen their specialties to fill the vacancies anticipated with the departure 
of the coopérants.103 The fluidity of professional mobility during a time of 
“category- jumping” for educated Africans, as Frederick Cooper has said 
of the post- independence decades,104 meant that Niane might imagine that 
he would someday, through the virtues of hard work and commitment to 
scientific advancement, attain a position parallel to that of these French 
men who officially claimed full authorship of the methods he saw himself 
as having helped to invent.

Thus Niane could reconcile his subordinate technical status and lack of 
visibility in print with a remembered contribution that was both dexterous 
and inventive. The qualities associated with repetitive gestures of precision 
versus the ability to create novelty can generate tension, particularly when 
they lead to different levels of credit and status inside and outside the lab. 
In his article on the brilliant black technician Vivien Thomas, Stephan 
Timmermans shows how such tensions could produce “a torque outside the 
laboratory” in the segregation- era United States. Thomas was recognized 
as both highly dexterous and intelligent inside the lab but lacked status out-
side it.105 In other cases, the public representation of technicians highlights 
skill at the expense of a creative, intellectual contribution. For Niane in 
post- independence Senegal, however, expectations of advancement seem to 
have mitigated the potential tensions between, on the one hand, the credit 
he felt he deserved for both his technical skill and inventive abilities and, 
on the other hand, the limited visibility of his contributions as purely tech-
nical. Timmermans asks of Thomas’s case: “When others routinely take 
credit for one’s work, can technological pleasure compensate for racial and 
class subordination?”106 I suggest that in Niane’s case, the pleasure of skill-
ful and creative technical work was amplified by potential mobility and its 
associated work ethic, compensating to some extent for the “merely” tech-
nical justification for his subordinate status and ambiguous recognition.



82  ·  Chapter Two

CONJUGATING ADVANCEMENT

Applying Hecht’s notion of conjugation to Pille’s, Gras’s, and Niane’s hopes 
for advancement can untangle some of the promises and ambiguities of 
toxicology at the University of Dakar in the post- independence decades. 
It also comes back to Itty Abraham’s observations on how differently sci-
entists can experience a “same” postcolonial place: “Postcolonial locations 
thus include relations of weakness and possibility, valences that cannot 
be known in advance but that are products of historically situated inter-
sections of the political economy of place and unequal location within 
transnational circuits of knowledge flow.” Shifting from discourses on the 
trajectory of nation and science to located “everyday” scientific practices, 
Abraham argues, obtains understandings of place as “uneven and unset-
tled . . . where location no longer offers a one- dimensional and stable ref-
erence to knowledge.”107

Following Hecht’s metaphor: what were the roots, subjects, and tenses 
of the various conjugations of toxicology’s future in the lab? Pille conju-
gated an extractive toxicology in a new person by inserting the subject 
“we” that included “some of you,” that is, the African students who would 
accompany him into an unexplored, toxic, and thus rich terrain of chemi-
cal discovery. Together, they would take up the challenge of African toxins 
by pursuing analytical innovation, thus envisaging a transformed tropical 
toxicology. Pille’s practice of toxicological expertise, as well as biochemi-
cal analysis, also changed the tense of toxic exposure; no longer a remnant 
of African poisonous traditions, it was announced as an African pathol-
ogy of the future. This was a toxicology of the tropics and of transitions, 
bound to the distinctiveness of African natural environments and cultural 
traditions that were on their way toward, but not yet arrived at, a time  
of modern risk and protection.

Gras does not seem to have considered colonial science as the root of 
post- independence toxicology. This opened up a radical possibility: that of 
an African toxicology that advanced synchronously with toxicology else-
where (e.g., in the former metropole of France) by improving techniques 
and initiating regulatory mechanisms, regardless of differences in level and 
pace of industrialization, contamination, technoscience, and government. 
Yet he did not address the colonial African past as a point of departure for 
post- independence aspirations to Africanization and development. This 
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ultimately made Gras’s own hopes and achievements a forgotten past for 
the history of toxicology as a Senegalese and civic science.

Niane conjugated innovation by changing the subject of authorship to 
“we,” even adopting the first- person singular to proclaim his inventiveness. 
The tense of crediting, however, was still in the future. These tenses and 
persons are now complicated by what has happened since: Niane’s subse-
quent hard- earned degrees and promotions, and the sudden interruption 
of an upwardly mobile career as a scientist in the mid- 1990s. At a time 
when Niane remembered this mobility with pride and nostalgia, he could 
give an account of working in a position constrained by colonial limits on 
education and mobility as the prelude to a forward- moving trajectory gen-
erated by talent and hard work. For Niane, being inventive was integral to a 
sense of scientific virtue, combined with long hours at the bench, constant 
vigilance, and commitment to precision and improvement, that he still de-
fined himself by but that no longer defined his future.

The ambitions for advancement described in this chapter were articu-
lated by the Senegalese men who stayed (and whom I could speak to) and 
by the French men who left strong traces in print. They only mention in 
passing the French women who served as junior staff members in the de-
partment, such as Catherine Pellissier and Janine Mondain. Their inclu-
sion as authors (though rarely as first authors) and as academic staff mem-
bers in faculty bulletins means they left stronger print marks than did the 
technician Niane. With these, we can follow them making slow progress 
up the academic ranks but also see how quickly coopérants like Gras, as 
well as the two Senegalese scientists who replaced him, obtained tenure.

Ciss and Ba defended their theses in September 1978 and were both ten-
ured within five years, even though their only publications were derived 
from their doctoral work. In contrast, Catherine Pellissier was hired as an 
assistant in 1967, but despite defending an advanced chemistry degree (the 
equivalent of a master’s) in 1978, she had not, by 1982, risen above the rank 
of maître- assistant (just above the most junior position of assistant) and 
did not complete her doctoral degree until 1988.108 Janine Mondain had a 
similar trajectory. Ba told me this about another female junior lab mem-
ber, Monique Hasselmann, in order to demonstrate the long- standing ties 
to Dakar of her husband, a coopérant in analytical chemistry: “[Claude 
Hasselmann], he’s Senegalese. He left his wife and children [when he went 
to Strasbourg]. . . . Mrs. Hasselmann stayed ten years or more; I called her 
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to the lab when he left.”109 If, for these women, Dakar offered possibilities 
for (slow) scientific professional mobility (and perhaps of cheaper domes-
tic comfort and “help”), their gendered positions were modulated by the 
conditions of both expatriation and Africanization that favored their male 
colleagues. Because they did not stay in Senegal or in Senegalese memory, 
it is difficult to know what they hoped to get out of their time in the lab. 
In retrospect, then, we can only read advancement as conjugated in the 
masculine.
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Doudou Ba and Mounirou Ciss returned from France, the first with a PhD 
in analytical chemistry, the second in toxicology, shortly before 1980. Not 
long afterward (probably in 1982), Ba applied for a promotion. Summariz-
ing his career, he explained that his lack of research and publication activ-
ity since returning to Dakar was due to “material difficulties . . . (apparatus 
and reagents), added to administrative and teaching tasks.”1 He and Ciss 
were soon promoted to full professorships anyhow, probably on the basis of 
the few but good publications that had come out of their doctoral research, 
and perhaps also their contributions to teaching and government. There 
were still relatively few Senegalese with PhDs; many academics, at least in 
the medical sciences, were cross- appointed to positions in teaching hos-
pitals or as government experts (in laboratories, health policy, etc.). This 
opened other pathways to successful careers as public scientists. Mean-
while, teaching loads were growing under the pressure of rising student 
numbers and freezes in public hiring. By the early 1980s, academic staff 
had little time or equipment for research. Just as toxicology was finally be-
ing Senegalized, economic crisis and cuts in public spending were threat-
ening its future as an innovative and regulatory science.
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And yet, surprisingly, the two decades that followed Georges Gras’s de-
parture are remembered by lab members as being filled with useful analyt-
ical work. The main sources of this activity were three substantial pieces of 
equipment identified as “project machines,” that is, as obtained by the lab 
through project- based transnational collaborations. These machines — an 
atomic absorption spectrophotometer (aas), a gas chromatograph (gc), 
and a high- performance liquid chromatography (hplc) system — provided 
the capacity to test for the presence of some of the toxins most likely to 
contaminate Senegalese foods, bodies, and environments: heavy metals, 
pesticides, and aflatoxins. Refracted through a present that lab members 
experience as an absence of analytical capacity, this period of project ma-
chines is now associated with the ability to work on issues they identify as 
being relevant to public authorities and public health. When I asked Ciss 
to identify the main problems toxicology addressed in Senegal, he first 
listed accidental and occupational poisonings, especially with pesticides, 
and then added: “we got interested in heavy metals . . . because in the lab we 
did have equipment that allowed us to do those kinds of analyses, with the 
aas and all that. . . . And there were especially people who were devoted, 
very devoted. . . . We could really do a lot of things, [and] we supervised a 
lot of students and all.”2

Niane also spoke of being busy and useful during this period. No longer 
referring to methodological invention and improvement, as for the earlier 
period, he instead recalled contributing to “activities in areas of interest 
to government, to public authorities, like the pollution of marine organ-
isms, pesticides, the problem of fraud . . . not a month went by when we 
didn’t target a sector.”3 In the 2000s, after Niane left the lab, public salaries 
(which had lost purchasing power from currency devaluation in 1994) were 
increased, but, around the same time, the machines broke down, and lit-
tle money was reinvested in lab work. Niane, who completed an advanced 
degree in the early 1990s for which he analyzed pesticide residues in mar-
ket produce, remarked wistfully in 2010: “Before, means were invested in 
equipment. It was possible to go get a plant and to determine what was in 
it. That . . . is for the country, for the population. Salaries . . . don’t help the 
population. Before [lab members] complained about salaries, but they had 
a love of research.”4

In this chapter, I explore how lab members entangle(d) past analytical 
capacity with the possibility of keeping busy and of being good, of filling 
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time with hard work and maintaining the lab as a functional public insti-
tution during a time of austerity measures and stagnating or deteriorating 
state institutions. This entanglement was, and is, associated, in particular, 
with the provision and uses of project machines. This appellation might 
suggest that such equipment was restricted to the limited time and objec-
tives, defined outside the lab, of international projects. Yet both interna-
tional investments in the machines, and the ways in which they were used 
by lab members, made this capacity open- ended in time and function, that 
is, potentially continuous and versatile, and capable of serving projects but 
also careers, governments, and publics. Here, I examine how projects (fo-
cusing on the marine pollution project that provided the aas, given the 
lack of information about the “Italian project” and the fact that Project Lo-
custox mainly invested in capacity outside the lab, as described in chapter 
4) and especially lab members tried to make this equipment generative of 
scientific and regulatory continuity. Associated with the regular testing 
rhythms of monitoring, the activity of the machines sustained, to some 
extent, the continued survival of a public institution, of public protection, 
and of public scientific careers against the broken or finite temporalities of 
economic crisis, transnational projects, and contractual analytical testing. 
Contrasting with a present of inactivity in the lab, also a present in which 
lab members’ activities have moved elsewhere, these remembered rhythms 
also stand out against alternative pasts: the possibility that scientific work 
could have stalled completely in the 1980s, or have been wholly dictated by 
the “punctuated” rhythms of projects and (private) contracts.

At the same time, however, the memory and imagination of continuous 
and useful work masks the brevity and scale of the tests performed with 
the machines, which are conducted on small batches of samples. Despite 
calls for “regular monitoring” (of food quality and safety, of environmen-
tal contamination), this work was unlikely to be picked up by regulatory 
mechanisms. As both aspiration and memory, the continuous activation of 
a protective toxicological science by a few pieces of functional equipment 
was and is a fiction. The modest studies performed in the lab mimicked 
regulatory testing but did not enact or lead to real control of toxic risk. Still, 
this is a productive fiction, through which lab members keep open the pos-
sibility of regulation and of a professional ethos of public service against 
the decline of public science and higher education, and the possibility of 
escape toward projects and the private sector.
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AFTER PLANNING: ADJUSTED RHYTHMS OF THE PUBLIC

In Senegal, as in other newly independent African countries, the state, in 
the 1960s and 1970s, was a maker of futures. Through ambitious develop-
ment planning, it designed a future political economy of shared prosper-
ity and welfare. The proliferation of institutions of planned development, 
from marketing boards to health care facilities and parastatal industries, 
drew an increasing number of people into the state’s orbit.5 Whether ani-
mated by ideals of public service or by patronage relations of shared gain, 
the state’s resources and actions intertwined private and national desti-
nies.6 From the late 1970s, however, the combined effects of drought, falling 
commodity prices (in Senegal’s case, for peanuts and phosphates), and debt 
(which some attributed to state inefficiency) led Senegal, followed by other 
African countries, to obtain loans from the International Monetary Fund 
(imf) and World Bank.7 These loans were conditional on the implementa-
tion of measures aiming to increase the competitiveness of African econ-
omies in international markets. Though “structural adjustment packages” 
(saps) varied, their core measures sought to liberalize markets and reduce 
public spending, especially on “nonproductive” social services. Not only 
did states have less money to invest in development, but planning itself as 
a mode of future- oriented government was under ideological attack, for 
economies should respond flexibly to market conditions rather than polit-
ical economic designs.8

Many have observed that the effects of liberalization blended with those 
of fading economic and political optimism, and with the impact of a post –  
Cold War drop in foreign aid, to usher in a time of “permanent crisis” and 
decline across Africa. Charles Piot, writing about Togo, has most clearly 
described the experience of change in the state’s presence and resources 
as a temporal one. The continuous, progressive temporality of the devel-
opmental state was displaced, after the Cold War, by the episodic, perfor-
mative presence of a less resourced state. In addition to this new rhythm 
of “the political” were other forms of “nonlinear punctuated temporality” 
brought by the other bearers of hope, services, and development who filled 
in spaces of state absence, notably evangelical churches and ngos.9 Other 
anthropologists have also described subjectivities of “the crisis” in tem-
poral terms: as experiences of reversal, stasis, and decline; as the loss of 
former expectations and as nostalgia for the futures they promised; and as 
a growing inability to plan beyond the immediate moment due to rising 
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prices, unemployment, or delayed salary payments.10 These observations 
in part describe the effects of general economic crisis, but these also in-
clude the specific effects of saps on socioeconomic inequality, purchasing 
power, and employment opportunities.11 The erosion of state capacity ex-
acerbated experiences of uncertainty and decline, and certainly changed 
many Africans’ expectations of the state as an employer and a career path; 
as a provider of services, care, and infrastructure; and as a credible source 
of historical narratives leading toward better futures. Mamadou Diouf has 
described the urban youth movement “set/setal” (“clean/cleanup”) that 
arose in late 1980s Dakar as mobilizing, against the disinvestment of the 
state from public spaces, a new sense of historicity to displace the nation-
alist master narratives of the political class they no longer trusted with 
their destinies.12

Crisis and adjustment did not affect all Africans in the same way. Sec-
tors in which the developmental state had promised the most, and cut most 
drastically, such as health and education, were particularly affected.13 The 
livelihoods of the vast majority of Africans, especially the poorest, became 
more precarious.14 Those employed by the state, including most health 
workers and scientists, were certainly not the worst affected in material 
terms. Yet they stood to lose not only material security but also the frame 
provided by the state for defining themselves as expert, successful, and 
good, in terms of public service.15 Not all countries experienced crisis in 
the same way, or at the same rhythm. Although Senegal was the first Afri-
can country to implement austerity measures, its government managed to 
postpone some of the disruptions of adjustment through a combination of 
“disobedience,” ability to attract donor funding, and membership in the 
franc currency zone.16 By the early 1990s, however, it started intensifying 
reductions in spending through cuts in public salaries and privatization. 
In 1994, the cfa currency was devalued (after other African currencies 
had already experienced rapid inflation and devaluation), drawing those 
who depended on it into what Achille Mbembe has called “a new time of 
the world.”17 This sudden 50 percent drop in purchasing power was felt 
acutely in both public and household budgets, doubling the price of im-
ported goods overnight.

Already in the 1980s, as Diouf observed in his study of “set/setal,” the 
effects of adjustment were felt in the degradation of urban moral and ma-
terial “hygiene” in Dakar.18 Three ethnographies of health in Senegal de-
scribe experiences of, and responses to, abandonment by the state. In the 
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1980s, Didier Fassin described the emergence of a new urban pharmaceu-
tical political economy. With medicines lacking in public health care fa-
cilities, those no longer supported by a declining peanut economy found a 
thriving market for informal sales of medicines in the city. The state, which 
was unable to provide medicines but was also bound by patronage relations 
with the Muridiyya, a powerful religious organization that protected the 
illegal sellers (and which had shifted its economic base from the declining 
peanut to the emerging informal urban economies), could do little but 
stage the occasional and temporary shutdown of well- known illegal drug 
markets.19 Growth in the number of (legal) urban private pharmacies also 
began in the 1980s and accelerated in the 1990s.20

Dovetailing these forms of privatization of health as side effects of the 
shrinking reach of the state, health care reforms in the 1990s officially made 
state facilities points of sale for medicines and care.21 Ellen Foley has de-
scribed the effects of a policy of decentralization, which devolved respon-
sibility for health financing to local authorities, in a Senegalese medical 
district in the late 1990s. She observed that a rhetoric of “community par-
ticipation” translated, on the ground, into sharpened disparities between 
different levels of ability to pay for care (including medicines, now being 
sold by public facilities following the implementation of the Bamako Initia-
tive). This increased the vulnerability of the poorest as well as the burden 
on health care workers having to do more with less.22 Duana Fullwiley’s 
ethnography of sickle cell anemia in early 2000s Dakar also describes how 
patients were made to bear responsibility for alleviating their own suffer-
ing, and how they described their illness as an embodiment of economic 
crisis and governmental neglect.23 This case also points to the emergence 
of an uneven cartography of public health following the increase of global 
health funding from the late 1990s. Well-resourced nodes have formed 
at the intersection of national public health and transnational resources 
(mainly for infectious disease, especially hiv), leaving large areas, espe-
cially of chronic, noninfectious forms of ill-health, “doubly abandoned.”24

The waning ability of the state to pay for health has also affected health 
care workers. The anthropological literature has described a general shift 
from a bureaucratic, public logic of health care work to an increasingly 
personalized and commercial one.25 Public health care workers in Senegal 
and elsewhere have been observed giving better care to those with personal 
connections or the ability to pay, selling medicines or services on the side 
(informally, or as part- time private practice), or seizing opportunities such 
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as foreign- funded training seminars while neglecting the facilities under 
their responsibility.26 These professionals have been depicted as agents of 
a predatory state, as indifferent, impolite, abusive, and even violent. Yet 
others have instead observed health workers’ efforts to “improvise” care 
with limited means and technologies, upholding public service as an ideal 
despite shrinking budgets while keeping a critical eye on the distribution 
of access to care and the structural causes of ill- health. In these and other 
ways, a long- standing and deeply anchored ethos of public and national 
service through health work has been remembered and maintained.27

African scientists, the majority of whom are state employed, have also 
faced deteriorating work conditions since the late 1980s. Roland Waast and 
Jacques Gaillard described how African scientists were able to remain sci-
entists only by adopting a new market- oriented ethos. Earlier, a conception 
of science as a public good, and of the scientist as a public servant, had been 
consolidated in the push by many African governments to construct and 
coordinate national systems of scientific research in the 1970s and early 
1980s. Relatively well- funded foreign programs of scientific and technical 
cooperation delayed the impact of structural adjustment for a few years, 
but at the expense of national autonomy.28 Many bilateral scientific cooper-
ation programs were then drastically cut in the early 1990s.29 Reduced state 
spending on universities meant that academic researchers (a high propor-
tion of national researchers across Africa, just over 50 percent in Senegal in 
1981)30 faced rising student numbers with declining or stagnant operational 
budgets. Buildings deteriorated and laboratory equipment and supplies be-
came difficult to obtain. Soon, public spending served only to pay salaries 
off which scientists could no longer live.31

To describe how scientists reacted to these changing conditions, Waast 
and Gaillard coordinated a team of about twenty researchers across fifteen 
African countries to undertake a quantitative study of scientific publications, 
local studies of scientists and institutions, and a broader questionnaire- 
survey of scientists. They found that, to avoid the same fate as public in-
stitutions that were turning into “shells of their former selves,”32 scientists 
broke their allegiance with these institutions and took their services “out-
side the[ir] walls.”33 They took up consultancy contracts, sometimes from 
“fragments of institutions” such as labs or departments with good private 
or foreign connections, but more often by forming their own local ngos 
and consultancy bureaus, usually on a project basis with international 
governmental and nongovernmental organizations, and with a short- term 
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applied orientation. Thus an atomized and entrepreneurial scientific ac-
tivity emerged, sustaining professional lives and identities despite insti-
tutional decay and fragmentation. In the space of a decade, the retreat of 
the state thus provoked a shift from “national sciences to a free market of 
scientific work.”34 While some African scientists and institutions have re-
invented themselves with extraordinary success in this new market,35 the 
shift has not come without tensions or a sense of loss. Waast and Gaillard 
state (perhaps overstate): “the anarchy of the market satisfies no one.” They 
note concerns about the sustainability of “scientific capital” without invest-
ments in institutions and training, the lack of basic research, the effects of 
temporal fragmentation on scientific knowledge, and the critical stance of 
“researchers attached to their old national ethos.”36

When the state no longer provides its agents with the means to com-
bine professional survival with “being good” (as defined by ideals of public 
service), how can public health care workers and scientists preserve their 
material and moral integrity? Opportunism, disaffection, improvisation, 
and entrepreneurship, as well as nostalgia and aspiration, appear as differ-
ent responses to this dilemma. They are not necessarily incompatible, and 
the choice or combination among them has probably depended on specific 
circumstances. These may give rise to hybrid institutional forms combin-
ing public and private, national, and transnational drivers and resources.37 
Many scientists have also developed versatile identities, as they worry 
about their own livelihoods and success but also about the public good. In 
the toxicology lab, institutional continuity was sustained in part by a work 
ethic anchored in both keeping busy and protecting publics, and yet, in 
the absence of stable funding, it also depended on “serving” international 
agendas and private clients, as well as personal ambitions and connections.

PROJECT TIME

In 2010–2011, lab members often emphasized, as they complained about 
things not working in the lab, that they used to have equipment that 
worked. An aas (capable of detecting traces of heavy metals) now lay in 
pieces, they told me, in “Sokhna’s room,” the office of a junior analytical 
chemist.38 A GC was still out on the bench, but in 2003 its printer began to 
malfunction; a Belgian expert was supposed to come but never did. “We 
can do a lot of things with a gc,” one of the younger staff members ex-
plained, “amino acid profiles, pesticides. . .”39 With either the gc or the 
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hplc, it is possible to measure traces of the main classes of chemical pesti-
cides: organochlorine, organophosphate, and carbamate. “[With] projects, 
there was equipment,” Mamadou Fall told me, “since then there’s noth-
ing.”40 This suggests that the inactivated machines now stand as reminders 
of a time of temporary, foreign, and now- ended investments in the lab’s ca-
pacity that served well- defined objectives. Indeed, Ba and Niane described 
projects as a transaction: the provision of capacity against the performance 
of specific tasks.

Projects, however, could also be animated by longer temporal horizons, 
as can be seen by taking a closer look at wacaf/2, the joint un agencies 
project on marine pollution. Its objective was to provide the Dakar toxicol-
ogy lab and other labs in West Africa with capacity that would be picked 
up, after the end of the project, by state monitoring mechanisms. The few 
clues I have about the “Italian project” indicate that it was a university- 
to- university partnership to provide equipment and training for pesticide 
residue testing in food (Niane’s cv records that he spent two months in 
Sienna to train in methods of extraction and purification of pesticides for 
the measurement of residues in fruits and vegetables in 1990 and about 
three weeks in Montpellier to learn methods of pesticide analysis by gas 
chromatography in 1992).41 If this is the case, this project, like wacaf/2, 
had capacity- building as its core objective, aiming to set up a durable in-
frastructure for regulatory testing (in this case, for food safety). Chapter 
4 describes how Project Locustox was oriented by an even broader and 
longer- term ambition to create capacity to assess and monitor the large- 
scale effects of pesticides in West African climates and ecosystems.

wacaf/2 was one of a series of specific programs (wacaf/1 – 6) that 
aimed to provide the signatory states to the Abidjan Convention “for co- 
operation in the protection and development of marine and coastal envi-
ronmental of the West and Central African region” with the technical ca-
pacity to carry out its Action Plan.42 The convention entailed monitoring of 
marine contamination by pesticides, hydrocarbons, microbes, tar, petrol, 
and heavy metals.43 unep was the main driving force for both the Abidjan 
Convention and the wacaf projects, which were part of its worldwide 
Regional Seas Program.44 The organization provided about five- sixths 
of the total costs (632,700 usd) of the wacaf/2 pilot phase (1982 – 1984), 
which was combined with technical and financial support from the fao, 
the who, and the International Atomic Energy Agency (iaea).45 From 
these resources, the lab was provided with the material required to mea-
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sure heavy- metal traces in fish and seafood (the aas and complementary 
equipment and chemicals) as well as guidelines, training, and intercalibra-
tion exercises to ensure the apparatus was used properly.46 The lab’s metal- 
measuring capacity was clearly tied to international resources, standards, 
and agendas for environmental and health protection.

Yet technical and financial responsibility for pollution control and mon-
itoring was to be transferred to the convention’s signatory states, which had 
pledged contributions to a regional trust fund. In other words, this analyt-
ical apparatus was to be durably maintained as a regulatory infrastructure 
by national governments. This did not happen. By 1989, states had still 
failed to meet their pledges, eliciting pessimism about the future of the 
Abidjan Convention.47 The only work performed in the Dakar lab cited 
in a 1989 summary of wacaf project results had already been reported 
in 1985: fifty- six analyses performed over a period of six months, on six 
trace metals in six species of fish and seafood.48 The 1985 report stated that 
regular testing of fish collected by the national oceanographic institute 
was expected to continue on a monthly basis, for an indefinite period, to 
watch closely for any rise in metal contamination.49 Ba, then head of the 
lab, told me the project “lasted longer because it was financed by the fao 
and who,” so it is possible that fish testing continued after 1985 but was 
not recorded. However, it clearly did not, as planned, extend into a stable, 
locally funded future.50

Ba’s statement portrays the monitoring of marine pollution as a trans-
national initiative, divorced from national priorities and limited to a well- 
defined (if long) project time. Yet the very nature and rhythm of the tasks 
carried out within the project, that is, the routine testing of parameters of 
contamination, bled into a more extensive temporality of regular moni-
toring. A narrowly defined project time, the time of funding and training, 
thus opened onto a (hoped- for) time of regularly repeated analytical activ-
ity that might attain governmental scales, on African national or regional 
levels, of space and time. This particular state- funded future did not ma-
terialize. However, the continued use of project machines by lab members 
did keep open the possibility of regulatory rhythms of analytical testing.

This has allowed lab members to remember project time not as a 
bounded time with precisely and externally defined futures but as open- 
ended, with fuzzy edges that bled into subsequent uses of the analytical 
equipment. Niane, Ciss, and Ba, for example, all spoke of heavy- metal test-
ing in marine organisms as driven by the interests and investments of the 
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“fao,” but also by those of government, public authorities, and the export 
economy, blending the specific tasks of the project into the lab’s orienta-
tion toward national economic and public health problems of potential 
contamination.

CONTRACT TIME

Lab members also associate the time of machines with the now- ended pos-
sibility of fulfilling public and private contracts, which provided an ad-
ditional source of activity, and sometimes revenue, for the lab. By 2010, 
lab members were discouraged by their inability to satisfy requests from 
individuals, or even the police, for help finding traces of poison or con-
taminants. One day in the summer, two men came into the lab clutch-
ing a bottle of water that had suddenly flooded their house from an un-
known source. All Professor Fall could offer them was to send the samples 
to France, at their own expense. He told me that the lab had been forced 
to warn the police and state prosecutors that, without money for equip-
ment and supplies, the lab could no longer provide expertise in cases of 
suspected criminal poisoning or contamination. For Ba, such requests in 
the past evoked a sense of pride and duty, even though lab members some-
times “had to use their own means to respond,” because “when the police 
ask you have to respond.”51

I found records pertaining to forty- two analyses performed in the lab 
for “clients” — both public and private — between 1987 and 2008. These were  
in a file kept apart from the lab’s main administrative records. The set is 
likely incomplete, as it contained no record of some of the contracts de-
scribed to me by lab members (such as the analysis of pesticide residues on 
green beans for an agro- industrial export firm or the biomonitoring of em-
ployees of a local pesticide mixing and packaging factory). The file never-
theless gives a sense of the range of tests performed by the lab in response 
to external requests, and how these fit into — and might be remembered as 
part of — its activities as a whole. Twenty- one records were of requests to 
the lab by government services that included the national police, the cus-
toms agency, the civil aviation agency, and the Directorate of Commerce. 
The majority of these were for the identification of substances suspected 
to contain narcotics or the analysis of cadaver organs for traces of alcohol, 
narcotics, or poison (e.g., following a suspect death or an airplane crash). 
It is not specified whether services for the police, customs, or judiciary 
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services were paid to the lab; they likely were not. Services to the aviation 
agency and to government control labs, such as the commercial control 
lab of the Directorate of Commerce, however, were billed. The latter, like 
the public supply pharmacy, requested tests of conformity (of food and 
drugs) that they should have been doing themselves, that is, according to 
their mandate, but were not equipped to perform. From 1997, the number 
of contracts with private companies increased. Of the forty- two records, 
seventeen were of requests by private and some partly privatized public 
companies for analyses of conformity (e.g., with displayed nutritional in-
formation in infant formula, or acetic acid concentration in mustard) and 
contamination (e.g., of pesticides and hydrocarbons in water).

These contracts increased the amount of benchwork in the lab, espe-
cially in the later 1990s and early 2000s, by paying directly for reagents 
(billed to clients) but also by generating extra revenue the lab could use to 
purchase supplies. A sense of continuity arose not only from the rhythms 
of this work but also from its content. Tests performed for public and pri-
vate clients, as well as for transnational projects (with, as we have seen, 
public and regulatory aims) or for faculty and student research (who usu-
ally, as we will see, stated aims of improving public protection), were some-
times remarkably similar. Take the analysis of milk, for example. In 2002, 
samples of powdered milk were analyzed for bacteriological contamina-
tion as part of two different contracts, one for the government’s commer-
cial control lab and the other for a private import- export company. The 
same year, a thesis on the quality control of commercial powdered milks 
reported on the visual inspection and simple tests of solubility and fat and 
nitrogen content on milk obtained in Dakar’s central market (Sandaga 
market), recommending improved monitoring and increased resources 
for government control labs (thus implying that their current capacity was 
weak or nonexistent).52 A 1997 thesis reported a nearly identical investiga-
tion and conclusions.53 That year, the lab also fulfilled a contract for the 
analysis of baby formula with a private company. A 1995 thesis reported 
results of hplc testing of vitamin D content in powdered milk collected 
in Dakar shops, to determine conformity with labeling, also recommend-
ing the strengthening of the national lab responsible for fraud control.54 
Another thesis defended in 2001 reported the results of tests for quality 
and fraud of fresh milk sold in Dakar markets, recommending further 
testing for toxic contaminants.55 Thus, the content of privately contracted 
work addressing the quality of milk as a commercial value bled into work 
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performed for government control labs and thesis research initiated by lab 
members (leading to recommendations for improved regulatory monitor-
ing) in which the purity, quality, and conformity of milk became an issue 
of public health and consumer protection.

Other products and types of analyses similarly crossed over between 
public and private initiatives, institutions, and interests, blurring the line 
between contract work, research, and regulation. While most analyses of 
“suspect powders” for narcotics were performed for the police or customs 
agency, one import- export company also requested drug and toxicity test-
ing for soft drinks and candy in 1995. The lab tested drinking water for 
pesticide residues, first for the national water board in 1989, and then for 
its privatized commercial arm (created in 1996) in 1997. The lab also ful-
filled contracts with private producers and distributors of pesticides for 
the biomonitoring of worker exposure and for the determination of active 
ingredient concentration. Several staff and student research projects sur-
veyed pesticide residue levels in produce for local consumption, as an issue 
of public protection, but the remembered contract for green bean testing 
had involved commercial control of residues to meet export norms. Thus, 
in fulfilling contracts, the lab addressed issues of food safety, water qual-
ity, and worker health both as problems of private business management 
and as problems of public protection. Understandably, then, memories of 
fulfilling contracts are not of bounded bits of targeted and privatized ana-
lytical activity in the lab. Rather, they are of a combination of dutiful ser-
vice to government and the public with the opportunity to generate some 
extra revenue from fees.

Project machines were used to fulfill some of these contracts. The re-
quests and invoices I found did not always describe which analytical meth-
ods were used. Many, it seems, could be performed with relatively low- 
tech, largely manual methods such as thin- layer chromatography that did 
not require much equipment but did need consumables such as reagents 
(which cost the client from 10 to 200 percent of the price of analytical 
work), glassware, and special filter and chromatography paper. Yet the 
presence of the machines in the lab, given that few other labs in the coun-
try had this equipment, may well have attracted important contracts for 
the detection of contamination by pesticides, heavy metals, and hydrocar-
bons, such as the long- term, biannual monitoring of Dakar’s drinking wa-
ter reservoir. Lab members speak vaguely of a time “of many contracts” as 
a time when the machines worked, and when it was possible to purchase 
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renewable lab supplies, whose versatile capacity filled the lab with many 
different types of activity.

ROUTINE RESEARCH

“It’s research that can solve problems. It’s not so cutting- edge, but it’s use-
ful.” Bara Ndiaye, an analytical chemist, described some of the work con-
ducted in the lab for student theses and staff publications in the 1990s 
and early 2000s. These included analyses, for example, of the quality and 
composition of butter, powdered milk, edible oils, and generic drugs. This 
struck me as the kind of work that should have been conducted by govern-
ment control labs. Ndiaye agreed.56 What were the problems this research 
“solved”: unanswered questions about the quality and safety of food and 
drugs, or the fact that regulatory laboratories were not functional? It is be-
cause these labs could not fulfill their responsibilities for monitoring foods, 
drugs and environments by performing regular tests, that lab members 
and students could perform such analyses under the label of research.57

Earlier claims to original research by lab members in the 1960s and 
1970s were justified by methodological innovation. From the mid- 1980s, 
however, most of the research conducted in the lab was defined as original 
not by its methods — which were routine — but by its samples, as otherwise 
untested, unmonitored matter.58 Niane remembers this period, vividly, for 
the grueling task of collecting samples “under the hot sun,” in fields, and in 
markets, and for putting in time at the machines rather than for modifying 
methods.59 In order to get research done, lab members and especially their 
students set out into the largely unexplored (by chemical analysis) terrain 
of the Senegalese economy, its fields and markets, and brought back new 
things to put into the machines.

Occasional mentions and diagrams of the aas, gc, and hplc appear in 
the pages of student theses stuffed into metal filing cabinets and piled on 
lab members’ shelves at the university. During and after wacaf/2, students 
collected additional samples of fish and seafood to analyze for trace met-
als; they also inserted samples of green tea (widely consumed in Senegal) 
through the aas to detect traces of fluoride, lead, and copper, and tested 
tree bark to measure lead residues from urban gas emissions.60 The hplc 
was used in a series of student projects defended between 1997 and 2001 on 
levels of aflatoxin in artisanal edible oils, particularly peanut oil and paste, 
collected from markets in various regions of Senegal.61 One thesis situated 
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itself as part of a series of studies in the university lab “on the theme of 
aflatoxins and food,” driven by a “sustained and constant search of im-
proved nutritional quality and atoxicity in food products among others, to 
be made available to the population.”62 The gc was also used in analyses 
of the quality of oils and butter, as well as to search for pesticide residues 
in well water collected in a rural area (where a pediatric research unit had 
a field station) and in breast milk (a commonly used indicator of a popu-
lation’s exposure to persistent pesticides).63 Niane was among the students 
who benefitted from the presence of machines to complete his thesis work. 
He used the aas for his graduating pharmacy thesis on heavy metals in 
fish and seafood (work he conducted from 1987 to 1990, thus overlapping 
with the wacaf project and similar in nature).64 Later, he used the gc to 
conduct research on pesticide residues in peri- urban agriculture for an ad-
vanced studies diploma (diplôme d’études avancées, or dea) in biochemis-
try completed in 1993.65

This research allowed Niane to stay and rise in the lab’s hierarchy. With 
the first degree, he moved from technician to teaching assistant, which al-
lowed him to supervise practical exercises. The second degree allowed him 
to take on lecturing duties.66 Other students’ thesis results sometimes led 
to publications coauthored with staff members, while the latter conducted 
additional research using this equipment, for example, on the use of plants 
as indicators of pesticide residues in the atmosphere and the food chain. 
Most of this Dakar- based work, however, was only published locally, in the 
medical journal Dakar Médical. Overseas research, generally doctoral re-
search, accounted for most publications obtained in French and European 
journals during this period, in contrast with earlier times, when Gras and 
his colleagues had published their local work in such journals (see chapter 
2).67 Presumably only the best (or favorite) pharmacy students were given 
access to project machines and lab supplies for their thesis work; the ma-
jority had to make do with bibliographic essays or compilations of clinical 
data and questionnaire results. Yet with few or no jobs opening up in the 
public sector, and with government labs understaffed and underequipped, 
while private clinics, labs, and pharmacies were proliferating, most gradu-
ates did not pursue careers involving toxicology- related research or regu-
latory testing.68

For the duration of their thesis work, however, in their final year before 
graduation, a few dozen students briefly performed the kinds of regulatory 
testing they, with their supervisors, called on the state to conduct routinely. 
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Thesis students and sometimes junior lab members, rather than govern-
ment agents,69 went out to collect fish, vegetables, tea, coffee, milk, peanut 
butter, or edible oils to measure for conformity and contamination. Sam-
pling at points of sale (in shops and street stalls) is particularly significant, 
since it captures products to which the Senegalese population is actually 
exposed to, as opposed to testing done on products entering or leaving 
the country. It thus put strategic locations onto a patchy map of food-  and 
drug- quality regulation that, even as it has improved in the 2000s, has 
tended to prioritize the control of traffic into and especially out of the coun-
try, into better regulated export markets. Thesis work also introduces a 
preventive temporality of exposure detection, while official responses —as  
can be seen in police and judiciary requests for testing — have been largely 
limited to acute poisoning, often as a suspected cause of death.

Despite its modest objectives, this research conducted by thesis students 
and lab members represents brief instances of what operational public 
health and environmental regulation of toxic contamination might be. In 
their more ambitious recommendations (generally for better regulation), 
research articles and especially student theses can also be seen as sites of 
regulatory imagination, projecting the routine (but abbreviated) rhythms 
of regulatory testing actually performed by their authors toward ideal fu-
tures of continuous, regular, and durable monitoring of toxic risk. In a 
typical example, one student who tested artisanal peanut oils for contam-
ination by aflatoxins, which the Senegalese government was tackling pri-
marily in order to meet export norms, recommended “the establishment of 
a real food surveillance policy including regular and systematic controls.”70

What Ndiaye alluded to as routine research, research that “is not cut-
ting edge” yet “useful,” thus activated several temporalities. This research 
kept project machines in action beyond the end of projects, but not exactly 
as envisioned in project objectives. The wacaf projects had planned for 
continued monitoring of marine pollution to be sustained by African state 
financing. Instead, scientists drew together the lab’s meager operational 
budget and revenue from analytical contracts (and probably contributions 
from thesis students’ bursaries) to support modest research projects. De-
fined by lab members rather than by national or international policymak-
ers, these momentarily probed the Senegalese environment for toxic (and 
other) risks. This research advanced lab members’ careers, albeit more 
slowly than the more cutting- edge graduate or visiting research they con-
ducted overseas.
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Much of the productivity of machines was fueled by the work of junior 
lab members, notably Niane as well as thesis students. In our conversa-
tions, Ciss was very emphatic about the key role Niane played in making 
the machines functional. Referring to himself and Ba, Ciss explained that, 
with teaching and administrative tasks: “We don’t have time! But with 
someone who is there like Babacar Niane . . . it’s relatively easy. We give 
him work and we are sure he is going to do it.” And later: “We had freez-
ers, the gc, the hplc . . . and also an aas, there was equipment. And it 
worked. And also, there was Niane. When there was a problem . . . so he 
played a key role! Oh yes, yes, in the life of the laboratory.”71 An essential 
actor in fulfilling the tasks assigned to the lab by the projects, Niane was 
able to raise his own status using the analytical capacity they left behind. 
Yet even before the gc broke down, but after salaries were devaluated and 
money for lab consumables ran out, Niane felt he was forced to leave, inter-
rupting his forward- moving trajectory through the lab to secure his live-
lihood in commercial pharmacy. And for most of the students who con-
ducted theses in the lab, this time of research was their only opportunity 
to be “civic scientists,” performing routine regulatory testing briefly, acti-
vating a sliver of surveillance over a vast Senegalese landscape of potential  
contamination.

THE REGULATORY IMAGINATION

Recently retired from the university, after heading the lab for more than 
two decades, Ba summed up its activity for me as pertaining to three axes: 
heavy metals, pesticides, and aflatoxins. In describing these axes, Ba sug-
gested the lab had had a coherent orientation, largely defined by its own 
members, which targeted the principal toxins that threatened Senegalese 
public health and its export economy. In these three categories of toxic 
matter, past analytical capacity, especially (but not exclusively) the capac-
ity provided by the machines, drew together the objectives of transnational 
projects, private contracts, and public requests for expertise, and those of 
modest research projects initiated within the lab. For Ba, the lab had clearly 
had a research program, implying a degree of coherence, autonomy, and 
continuity, generating memories of work he described as “relevant to Sen-
egalese priorities,”72 or, as Niane said, “of interest to government . . . to 
public authorities,” made up of research that, in Ndiaye’s words, “solved 
problems.” This, according to Fall, is no longer the case: “We don’t have 
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a research program, what, with our budget. It’s à la carte; when there are 
means, when there are opportunities.”73 Without continuous capacity, re-
search splinters into projects. This results in a sense of loss of autonomy 
but also of a sense of “being good” by serving the public.

Yet the continuity of capacity and activity in the lab from the mid- 1980s 
to the early 2000s, as remembered, somewhat nostalgically, in 2010, did 
little at the time to alleviate discontinuities in national circuits of envi-
ronmental and health protection. On the contrary, the very moments re-
membered and recorded in the lab lay bare the patchiness of toxicological 
testing. These are brief moments of testing that resemble regulatory mon-
itoring, which were performed as part of time- limited student or inter-
national projects as well as contracts (few of which were concerned with 
preventing toxic exposures). They did not add up to any continuous or 
comprehensive coverage on a national scale. They predict poor likelihood 
that molecules of pesticides clinging to vegetables headed to local markets 
or leaching into well water, or of carcinogenic toxins released by fungi 
growing in artisanal peanut butter or oil, would ever meet a reagent and 
become an analytical result or protective action. For these molecules and 
the populations within whose bodies they might accumulate, the state as 
regulator of the circulation of poisons manifested as “ ‘absent’ presence,” 
as has been observed of the African state under adjustment in other areas 
of social provision.74 And still, even while recognizing the limited reach of 
their activities, lab members speak of a time of regular and “public inter-
est” work.

What toxicological testing in the lab generated was not effective regu-
lation but what we might call a regulatory fiction. As fiction, the govern-
mental control of food, drugs, and the environment during this period, 
like deteriorating health care systems and increasing poverty, contributed 
to the persistent or growing “unprotection” of Africans that has been docu-
mented by medical anthropologists.75 As with the introduction of user fees 
for health care or lack of control over the rising cost of basic foodstuffs, 
patchy toxicological testing is a failure of the state to moderate the expo-
sure of its citizens to the circulations (including of toxins) and exclusions 
of the market. A dramatic illustration of unequal protection to toxic expo-
sure in domestic and export economies can be found in the explosion of an 
ammonia tank in a peanut- processing factory in 1992. Ammonia was used 
in a process for detoxifying (from aflatoxin) peanut cake, a by- product 
of oil production used as animal feed, in order to meet European quality 
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standards for export.76 Peanut production was declining but still accounted 
for a large percentage of Senegalese exports. Meanwhile, 129 workers were 
killed (in part due to the absence of emergency medical services and hos-
pital understaffing) and many more harmed by the explosion, while many 
poor Senegalese continued to eat contaminated peanut products.77 One 
could tell similar, if less dramatic, stories about the testing of pesticide res-
idues on produce destined for local and export markets.78

Yet as a fiction, toxicological regulation also opens up possibilities for 
imagining — not just stating the absence of — an effectively protective and 
provisioning state. Is such imagination nothing more than pretense and 
performance? Scholars have noted how eroded and adjusted African states 
have not vanished but have continued to exert power either through highly 
visible but largely performative and/or episodic presence or through invisi-
ble parallel circuits.79 Adeline Masquelier elegantly captured the paradoxes 
of the Nigerian state’s “ ‘absent’ presence” in the image of a dispensary’s 
“prosperous facade.” Behind the freshly painted walls of a rural dispensary, 
she observed, was emptiness: the staff’s inability, without adequate stocks 
of medicine or fuel for medical evacuations, to dispense care. Yet this emp-
tiness hid another layer of privatized care animated by stocks of medicines 
made available to those with connections, or smuggled into the black mar-
ket. Between these two layers of illusion, the dispensary continued to exert 
a power that was both coercive and disciplinary through the possibility 
of treatment, arbitrarily rationed, and through rumors of abuse. Masque-
lier writes, “It is the simultaneous absence and presence of prosperity and 
privilege that creates a space of desire filled with the collective fantasies of 
ordinary citizens who struggle to make sense of the paradox of a state that 
exists largely by virtue of its unreality. In this space, people can both decry 
scarcity and indulge in the pretense that the dispensary is full.”80

Lab members’ partial enactment of regulation — testing things for con-
tamination without the repetition over space and time (or of action taken 
on the basis of findings of contamination) that would qualify it as effec-
tively protective — can likewise be seen as an empty performance of pub-
lic service held up by the pretense of a functional state. It should be noted 
that this “facade,” unlike the dispensary’s, was not a highly visible one to 
the Senegalese public. While the state made some promises of toxic regu-
lation, for example, by maintaining (“empty”) quality control labs or sign-
ing international conventions on marine pollution, it did so to restricted 
and often distant publics. In addition to the low priority assigned to the 
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monitoring of contamination in African public health, the bodily imper-
ceptibility of nonacute toxic exposure probably helped keep the promises 
and patchiness of toxic protection out of the public arena.81 Yet in a way, 
this invisibility places an even greater responsibility on toxicologists (and 
analytical chemists) as those with the ability to make toxins, as well as po-
tential gaps in their regulation, visible.

Thus I suggest that the regulatory imagination in the lab was also a 
critical and productive one. The fiction of regulation was not a delusion: 
during my fieldwork, I heard several lab members decry, informally as well 
as in public speeches, how poverty and lack of political will exposed Sene-
galese populations to contaminated food and poor- quality products (e.g., 
“the Senegalese have no idea of [what’s in] what they eat!”).82 There is no 
reason they would have thought differently ten or twenty years earlier. On 
the contrary, in the 1980s and 1990s, they had not yet, as they had by the 
end of the 2000s, begun reanimating the ruins of public projects of food, 
drug, and poison control. Yet if testing in the lab did not equate to protec-
tion, it did monitor the toxicity of real bits of what Senegalese people were 
exposed to. The brief and partial, yet successive, enactments of a “good 
state” by university scientists pointed out particular problems of exposure 
in zones of regulatory absence (in particular, pesticide residues on vegeta-
bles and aflatoxins in artisanal peanut products) but also pointed toward 
the extension, through regular repetition and scaling up, of this testing as 
effective public protection. Thus remembering continuous activity in the 
lab as being in the public interest both, in a sense, pretended that it oper-
ated within an effectively protective state and called upon the state to be-
come, by taking up responsibility for the extension of this activity, what 
these fragmentary actions revealed it was not.



4  ·  Prolonging Project Locustox,  

Infrastructuring Sahelian Ecotoxicology

Among the international projects that enlisted the university’s toxicology 
and analytical chemistry lab, lcat, was one that is commonly referred to 
(including in official documents) as “Project Locustox.” It began as a three- 
month pilot project conducted in northern Senegal for evaluating the envi-
ronmental effects of locust and grasshopper control. This fao- sponsored 
initiative aimed, in particular, to perform such evaluation in the type of en-
vironment affected by large- scale pesticide spraying that targeted these in-
sects’ breeding grounds. During the pilot, lab members Babacar Niane and 
Mounirou Ciss were put in charge of collecting and preparing plant and 
animal samples in test fields, as well as performing some manual analy-
ses (those requiring more sophisticated equipment were done in Europe). 
For Niane and Ciss, this was a brief collaboration that left few, indistinct 
memories of hard, hot fieldwork. It brought no major equipment or train-
ing opportunities to their lab at the university. The project itself, however, 
was carried on in a subsequent phase, followed by another, then another. 
With each prolongation of the project, ecotoxicology, a science combining 
toxicology and ecology, was tied increasingly tightly to West African eco-
systems and institutions. By the late 1990s, foreign (mainly Dutch) scien-
tists and their national (Senegalese) counterparts were searching for ways 
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to convert this legacy of accumulated capacity into a permanent local in-
stitution. In 1999, ceres- Locustox/Centre régional de Recherches en Eco-
toxicologie et Sécurité environnementale (Regional Center for Research on 
Ecotoxicology and Environmental Safety) was created as a private founda-
tion with a public mission, with a three- year transition phase of continued 
support from the Dutch government and the fao.

This chapter leaves the university (ucad) to follow another group of 
scientists who, like the lab members of the previous chapters, worked to-
ward regular, continuous, and cumulative rhythms of activity in order to 
create and maintain capacity for an African toxicology. Like the univer-
sity lab, Locustox was a site for the pursuit of public and protective toxi-
cological science that was firmly hinged to national infrastructures, yet 
which also relied heavily on additional, nonnational sources of support. 
The study of Project Locustox as it unfolded in the 1990s similarly illumi-
nates efforts by scientists to hold up the production of knowledge as a pub-
lic good during a time of cuts in funding, both national and transnational, 
to African science.1 Unlike the lab, however, indeed unlike many other 
national institutions that survived thanks to transnational collaborations 
in Africa during this period, Locustox’s scientists were able to maintain 
sufficiently high levels of funding for long enough to conduct cumulative 
research that generated novel and distinctively local scientific methods and  
knowledge.

In this chapter, I examine how this localness, which resided in the adap-
tation and integration of ecotoxicology’s methods both to local ecosystems 
and to local regulatory institutional networks, played out in arguments 
for prolonging research and funding. The project’s starting point was the 
recognition that ecotoxicological methods and standards had been created 
mainly in and for temperate climates and ecosystems, while locust control 
happened mainly in hot and dry environments, and at particularly large 
scales. Thus an ecological and epistemological rationale (different ecolo-
gies demanded distinctive practices of knowledge production) was mobi-
lized to justify the time and money needed to accumulate detailed data on 
ecological populations and relations in West African environments. Yet 
the project was also closely tied to a more political argument to durably 
anchor this science in public West African research and regulatory insti-
tutions. Tracing how accumulation, localization, and regulation both war-
ranted and resulted from prolonged support for ecotoxicological science, I 
take Project Locustox as an exceptional case study of relatively successful 
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efforts to make science simultaneously durable and protective in Africa 
under structural adjustment.

When I conducted research in 2010, several scientists outside ceres- 
Locustox, especially at the university, spoke of the research center as a well- 
equipped but expensive lab (referring to its environmental chemistry lab) 
for pesticide residue analysis. Unfortunately but understandably, the center 
had gone commercial, charging high fees for its services. At the center it-
self, the activity of the environmental chemistry lab, kept busy by contracts 
from agro- industrial firms, contrasted with its much quieter vertebrate 
and invertebrate biology departments. Still, the past of Project Locustox, 
a past of studying ecological relations and measuring their disruption by 
exposure to pesticides, was still palpable in the presence of fish — used as 
indicator organisms for pesticide toxicity — reared in aquariums and con-
crete basins, old pickup trucks bearing fao logos, nostalgic memories of 
counting dead insects in fields and ponds, and persistent hopes of reac-
tivating capacity to conduct regulatory testing of environmental toxicity 
that only governmental institutions would want and be able to fund. This 
chapter is about the nature and creation of this legacy of African regula-
tory ecotoxicological science — that is, of how, and for what, it was built 
up and made to last. It is also about the challenges and contradictions of 
keeping this fragile legacy alive through the mobilization of entrepreneur-
ial strategies.

LOCUSTS, VULNERABILITY, AND “INFRASTRUCTURABILITY”  

IN THE SAHEL

In the late 1980s, an invasion of desert locusts of unprecedented propor-
tions prompted the spraying of pesticides over vast areas in their breeding 
grounds in the Sahel, the arid and semiarid band of land south of the Sa-
hara. The scale of the invasion, and the magnitude of the response, raised 
concerns about the vulnerability of West African ecosystems and the fra-
gility of its locust- monitoring and crop- protection infrastructures. A long 
period of latency since the previous locust upsurge, in addition to the im-
pact of structural adjustment, had eroded the capacity of state- funded na-
tional and regional institutions to predict or mitigate such invasions. The 
fao and the United States Agency for International Development (usaid) 
were the main providers of emergency financial and technical assistance 
for pesticide spraying in the Sahelian area.2



Figure 4.1. Fish, raised as indicator species, ceres- Locustox.  
Photo by Noémi Tousignant, Dakar, 2010. 

Figure 4.2. Fish tanks for raising indicator species (young), ceres- Locustox. 
Photo by Noémi Tousignant, Dakar, 2010. 
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Both agencies had, in previous years, adopted more stringent environ-
mental policies and were accountable to publics outside Africa that were 
growing increasingly concerned with pesticide risks to human health and 
ecosystem equilibrium.3 Public attention to the unequal geography of these 
risks in a “global pesticide complex” also grew in the 1980s.4 This concern 
was informed by shocking and accessible accounts of the “circle of poison” 
(the export of banned pesticides from wealthy to poor countries and their 
return as residues on imported produce),5 of “Bhopal syndrome” (the relo-
cation of pesticide plants to less regulated industrial environments),6 and 
of the amplification of pesticide risks by irresponsible marketing, weak 
legislation, and poor farmer education among the “Third World poor.”7

The fao and usaid took different approaches to locust control and its 
potential ecological risks. The usaid sponsored at least two environmen-
tal assessments. The first was of a specific usaid- funded spraying opera-
tion in Senegal in 1986. Its report concluded that the sparseness of life and 
water in the Sahel “somewhat reduced the chance for a significant environ-
mental impact,” with populations of potentially vulnerable nontarget in-

Figure 4.3. Fish tanks for raising indicator species (mature), ceres- Locustox. 
Photo by Noémi Tousignant, Dakar, 2010. 



110  ·  Chapter Four

vertebrates (species that are unintentionally affected by pesticides with ad-
verse ecological consequences) “so low that no impact was observed.”8 The 
second, published in 1989, addressed control operations across Asia and 
Africa. It relied on data obtained in temperate environments and organ-
isms to rank pesticide toxicity. This was not seen as a problem: in any case, 
better knowledge of geographically specific pesticide ecotoxicity would be 
of little use to evaluating the control strategies recommended to usaid. 
The 1989 report (which noted the weakness of West African national and 
regional pest control institutions) advised to invest in locust alert systems 
“at the village level,” through the recruitment of volunteers and farmer 
edu cation, which would help to minimize pesticide use.9 A later report was 
even more explicit in its advice to bypass government channels via “decen-
tralization, such as promoting village brigades, local control and increased 
investment by non- governmental organizations and the private sector.”10 
In other words, usaid consultancy reports outlined a strategy to address 
locust and grasshopper control (to protect food security, and therefore po-
litical stability) and its potential risks to the environment that would not 
require investments in African science, or the building up of African gov-
ernmental research and regulatory capacity.  

By contrast, the scientists who advised the fao’s Desert Locust Control 
Committee insisted on the need for specifically Sahelian toxicity data to 
assess and monitor locust control. They also emphasized the potential for 
Sahelian biological organisms as well as government institutions to be-
come infrastructure for ecotoxicology. In other words, they bet on the “in-
frastructurability” of the Sahel for generating a distinctive form of ecotoxi-
cological science. It was at a meeting on the committee’s research priorities 
held in 1988 that Ian Grant, an ecologist at the British Overseas Develop-
ment Natural Resources Institute (nri), argued for such a Sahelian ecotox-
icology. Grant stated that temperate data and methods were unsuited to the 
environmental study of locust control and outlined a program for selecting 
“sensitive ecosystem components” and obtaining data on processes of “nat-
ural variation,” which would require extensive ecological groundwork.11

Support was thus secured from the Dutch, British, American, French, 
and Senegalese governments for a three- month pilot study in northern Sen-
egal to “determine a set of taxa and/or ecological processes to be studied 
in greater detail.”12 The study team was made up of four Dutch ecotoxicol-
ogists; a locust and grasshopper specialist, and an ecologist from a French 
agricultural research center; an ichthyologist (fish scientist) and an ecolo-
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gist from the United Kingdom; an American ecotoxicologist/ornithologist;  
and, from Senegal, two university toxicologists (Ciss and Niane) as well as 
a termite specialist from the Forestry Services and an entomologist from 
the Plant Protection Services (Direction de la protection des végétaux, or 
DPV).13 Together, they surveyed the aftermath of experimental aerial ap-
plications and “over- applications” of three chemicals commonly used in 
locust control (chlorpyrifos and fenitrothion, both organophosphates, 
and the insect growth regulator diflubenzuron) in large plots of dry sa-
vannah (2 × 2 km and 2 × 3 km) and in artificial lakes. Some watched 
birds; others trapped grasshoppers. The corpses of animals and insects 
were collected and counted. Ciss and Niane cut grasses at precise inter-
vals of time and space, which they homogenized, weighed, and wrapped 
for freezing and shipping to the Netherlands for the measurement of pes-
ticide residues. They also brought back bird brains, grasshoppers, scorpi-
ons, fish, and shrimp to the university lab in Dakar14 to test for levels of  
cholinesterase — an enzyme inhibited by, and therefore indicative of, expo-
sure to organophosphates.15

The pilot study was headed by James Everts, a toxicologist at Wagen-
ingen University in the Netherlands, working as a consultant to the fao. 
Everts’s final report of the study was a plea for ongoing support in order 
to build on the work initiated during the pilot phase. Like Grant before 
him, Everts questioned the applicability of available knowledge about pes-
ticide toxicity, 90 percent of which had been produced in temperate en-
vironments. Everts also criticized previous studies of the environmental 
effects of locust control (in which he likely included the 1986 assessment 
sponsored by usaid) for their “fractional, local and temporary, short- 
term character.”16 By “local,” he meant small, for he also accused them of 
having an insufficient grasp of local ecological dynamics; they were ham-
pered by a “vague conception of the indicator parameters to be monitored 
and their relevance to the ecosystems concerned.”17 Bigger, longer stud-
ies were needed to determine the specific vulnerability of Sahelian life, 
which Everts characterized as concentrated rather than sparse, gathering 
around “biologically rich” areas to form “a limited number of processes 
that are sensitive to disturbance by pesticides.”18 While the pilot study had 
already begun the work of identifying good indicator species, it had cast 
its net wide to count organisms of numerous species found dead or alive 
in sprayed plots. Refining this selection, Everts explained, required highly 
detailed knowledge of species’ sensitivity to changing environmental con-
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ditions (in this case, to pesticide exposure) and of the significance of their 
role in local ecosystems. Further data was also needed on the “background 
noise” of constant ecosystem change to set against the potentially disrupt-
ing effects of experimental spraying. Everts thus described making indi-
cators as long and painstaking work, requiring sustained ecological ob-
servation and repeated manipulations in order to specify species’ survival, 
abundance, mortality, adaptability, reproduction, life cycle, and so on.

Everts’s recommendations did not just call for an increase in the scale 
of subsequent studies. They outlined a plan for moving deeper and more 
durably into the Sahel as a point of contact between ecosystems, pesti-
cides, and scientists. This entailed a dual commitment to place- specific 
methods and to the building up of existing national governmental scien-
tific capacity through “enhance[d] collaboration and training.”19 Indeed, 
as Everts explained in his report, the location of the pilot study had been 
selected in part due to “existing links” between Wageningen University 
and “major national services” such as Senegal’s DPV and national agricul-
tural research institution (Institut Sénégalais de Recherche Agronomique, 
or isra), as well as the Dakar- based headquarters of oclalav, the Organ-
isation commune de lutte antiacridienne et antiaviaire, a regional (inter-
state) organization for the control of locust, grasshopper, and bird pests.20 
More generally, Everts justified the choice by referring to the area’s “good 
infrastructure” and “relatively well- known ecology,” as well as skilled lo-
cal personnel.21 Thus Everts offered as resources for Project Locustox the 
products of past public African science: experienced government scientists, 
knowledge of local ecologies, and the (residual) capacity of national and 
regional institutions. Everts’s vision of the richness and vulnerability of Sa-
helian life may indeed have been based on the work of Senegalese scientists 
such as Vincent Dieme, a dpv entomologist who had previously worked 
on indicator species and would play an important role in Project Locustox.

While the usaid- sponsored reports had characterized the Sahel as in-
habited by sparse life and dysfunctional government institutions, Grant 
and especially Everts depicted it for members of the fao’s Desert Locust 
Control Committee as a space inhabited by fragile but potentially valuable 
organisms and organizations. This vision underpinned a commitment to 
extensive indicating work, on and with Sahelian insects, in spaces shared 
with governmental institutions. In Everts’s 1990 report, the Sahelization 
of ecotoxicology entailed its penetration of the local both as a natural  
environment — a set of ecosystem dynamics that developed under specific 



Prolonging and Infrastructuring  ·  113

patterns of heat and humidity — and as a network of existing governmen-
tal institutions. Prolonging Project Locustox was both an epistemological 
project and a political one, seeking to align the science of ecotoxicology 
with the natural and institutional environments of the Sahel and to gen-
erate both Sahelian indicating methods and Sahelian/Senegalese public 
science.

PHASE TWO (1991 – 1994): ECOLOGICAL CONNECTIONS, 

INSTITUTIONAL CONFUSION

Apparently, Everts’s arguments were persuasive. With Dutch and Senega-
lese government funding, the fao launched a second phase of Project Lo-
custox in 1991. The work of selecting suitable indicator species began. As 
scientists followed and connected Sahelian life- forms in order to identify 
nontarget organisms and describe their ecological roles, they also wove to-
gether the project’s actions and people — foreign experts paired with “na-
tional counterparts” and a string of students and interns from Wagenin-
gen and from West African governmental agricultural and crop- protection 
training programs — with national research infrastructures.

Studying the breeding grounds of “target pests” — locusts and grasshop-
pers — project scientists observed the beetle Pimelia senegalensis feeding on 
the young, vulnerable egg- pods of locusts. Two adjacent ecosystems were 
also potentially vulnerable: the agro- ecosystem of millet, the crop most 
exposed to locust- control spraying, and the water ecosystem of temporary 
ponds that form during the rainy season. Millet’s main pest is Heliocheilus 
albipunctella or the millet head miner. Its parasite is the wasp Bracon hebe-
tor say, which feeds on the larvae of the millet head miner. The beetle Pime-
lia and wasp Bracon are therefore nontarget species. If weakened or killed 
by pesticides, crop pests such as locusts and millet head miners would  
be relieved of parasitism and allowed to reproduce more vigorously. Thus 
the crop protection effects of locust- control measures would be partially 
reversed. In temporary ponds, the scientists searched for species that were 
both abundant, suggesting an important ecological function, and sensitive 
to pesticides. They eventually selected a fairy shrimp, Streptocephalus su-
danicus, and the water insect Anisops sardeus, a backswimmer.22

Some of the work toward locating nontarget species had been done 
previously by government scientists working with the dpv, oclalav, or 
cilss, the Permanent Interstates Committee for Drought Control in the 
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Sahel.23 For example, dpv entomologist Vincent Dieme had worked on 
the Bracon wasp as part of a prior cilss- coordinated project.24 Yet there 
was still much to be done toward developing field-  and lab- based methods 
for manipulating these organisms for toxicity testing, and to collect the 
background data needed to interpret the significance of their response to 
pesticide exposure. This entailed the creation of study sites and the devel-
opment of modes of manipulation and circulation between fields and field 
labs that would yield information about pesticides’ environmental toxicity.

Locustox study sites, as well as its organizational chart, were grafted 
onto existing dpv structures. Describing one of the project’s antennas in 
northern Senegal (where the pilot study had been located, near Richard- 
Toll), an intern wrote in his report that the overlap of the site with a dpv 
outpost, of which the director and staff had been named temporary local 
counterparts, created “institutional confusion.” This was, he explained, 
“because there are dpv structures on which the project acts, to make them 
more functional and get them going, such as the entomology laborato-
ries.”25 At the Richard- Toll site, Pimelia were trapped in experimental plots, 
then sorted and counted in the field lab. Attempts also began to raise them 
in the lab, but the beetles’ long life cycle made wild organisms more con-
venient for lab testing. The captured organisms survived well in the lab or 
in insectariums; they required little maintenance and reproduced at high 
rates.26

This overlap of ecological connections and “institutional confusion” 
was even greater at a second project site, which was also located near a 
dpv field station at Nioro du Rip, in southwestern Senegal. This site was 
dedicated to the study of the millet agro- ecosystem in farmer- cultivated 
fields. For this study, project technicians partitioned the land in which 
local farmers grew millet into blocks of control and test fields. They then 
carefully sprayed the latter with equal measures of fenitrothion and di-
flubenzuron. Moving between the field and the dpv field lab, they were able 
to confirm that Bracon was both a parasite of the millet head miner and 
sensitive to pesticides, and thus a good candidate for indicating.27 A doc-
toral student from Wageningen University, Jan van der Stoep, spent a six- 
month practical internship developing a rearing method to ensure Brac-
on’s availability for lab screening tests.28 Van der Stoep built on Dieme’s  
previous unfinished work on Bracon and owed much, he gratefully ac-
knowledged, to the help of Baba Fall, the local dpv lab technician who 
cared for both the wasp colony and a host colony of Ephestia kuehniella 
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that was reared in the lab as a food supply for the wasps. Fall helped to 
transfer Ephestia, a pest of stored millet, from nearby infested stocks. He 
also invigorated the colonies from time to time by bringing in wild wasps 
and fresh millet leaves from the field, and brought lab wasps out to con-
duct tests on them in the field, to “link the laboratory tests with the field 
situation.”29 The rapid adoption of the wasp as a lab organism was thus a 
collaborative achievement involving constant circulation between sites and 
practices of caring, feeding, growing, capture, and control.

It was also near Nioro du Rip, and its existing dpv facilities, that Locus-
tox staff created a site to study the ecosystem of temporary ponds. For two 
weeks, they surveyed and selected sixteen ponds. These were monitored in 
1991 to measure invertebrate population densities before and after exper-
imental spraying, and in 1992, for recovery and ecological studies. They 
also placed shrimp in cages in the ponds for in situ tests of the death rate 
due to acute exposure to pesticides and sent water samples for purification, 
extraction, and analysis for residues in the central dpv lab near Dakar, as 
well as a gtz (the German government technical cooperation agency) lab 
in Germany.30

PHASE THREE (1994 – 1997): OF DEATH AND REGULATION

By the end of the project’s second phase, three candidate indicator spe-
cies were identified: Pimelia, Bracon, and Anisops. More information was 
needed on the latter’s “foodweb relationships, spatio- temporal distribu-
tions, reproduction, migration patterns and abundance,” and their use in 
toxicity- testing methods was not yet established.31 More progress had been 
made in turning the other two species into indicators: the beetle Pimelia 
was declared part of standard operating procedure for toxicity screening, 
and the rearing of Bracon was “mastered” in the Nioro du Rip field lab.32 
Still, the reports on phase two studies, and the report of a technical con-
sultant from Wageningen, Frans Meerman, who visited Senegal to advise 
on the next phase of Locustox, called for more work to determine what, 
exactly, these indicators indicated. The larvae of the beetle Pimelia had 
been confirmed, through the monitoring of routine dpv spraying, to be 
the main predator of grasshopper egg- pods. Yet further information was 
needed on the beetle’s natural enemies and its life history, on which no 
published data could be found, in order to distinguish between “back-
ground” patterns of survival and mortality, and the outcome of their dis-
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ruption by pesticides.33 The millet head miner was said to be in “urgent 
need” of a good lab diet. This would allow for incubation studies to de-
termine just how much of its mortality was caused by the parasitoid wasp 
Bracon.34 Studies of the range and distribution of the head miner’s natural 
causes of death, as observed in the field, were also necessary to determine 
the wasp’s exact rank among its natural enemies.

Meerman’s 1993 report, which set out why a further project phase was 
necessary, explained that Bracon would have limited value as an indicator 
without such additional data on the millet head miner’s mortality patterns. 
Results of tests using Bracon would be difficult to interpret: how exactly did 
they translate changes in complex and potential adaptable pest – pesticide –  
natural enemy interactions? Meerman called for the creation of life tables of 
the crop pest and of other pest populations, that is, a quantitative descrip-
tion of species’ mortality patterns and factors. Because ecological data on 
most Sahelian species were unavailable, it would be “difficult to answer this 
question by a study that has a limited timeframe.” Thus he called for the 
prolongation of ecological observation over several years. At the same time, 
he called for a clearer specification of institutional roles among Locustox 
and the dpv. This was needed to determine how the knowledge obtained 
from indicator species such as Bracon would be used to inform the policy 
and practices of the fao and dpv (and presumably other potential users of 
its data, such as the cilss).35 In other words, clarification of both complex 
ecological interactions and the modalities of institutional interactions were 
needed to smooth the path from indicating tests to regulatory decisions.

During the project’s third phase, observation thus continued on the life 
cycle and mortality patterns of the millet head miner. Two life tables were 
created by interns from Senegalese government – run agricultural training 
schools: the Ecole Nationale des Cadres Ruraux (National School for Ru-
ral Officials) in Bambey and the Ecole Nationale Supérieure d’Agriculture 
(National Advanced Institute of Agriculture) in Thies. The interns worked 
during 1994 and 1995 in a millet plot maintained by isra, the agricultural 
research institution, in Nioro du Rip.36 Listed as first authors of the fao- 
published reports, the interns explained how this work guided the selec-
tion and use of natural enemies as indicators, as well as the development 
of pest- management strategies.

Two additional years of temporary pond observation and intervention 
confirmed the fairy shrimp’s and backswimmers’ ecological roles, and 
their utility as vulnerable experimental organisms.37 Tests of other poten-
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tial indicators also increased the density of institutional and collabora-
tive relations around the project, for example, the use of fish as indicators, 
which were taken for toxicity testing to an isra lab in Fanaye, and obser-
vations on other kinds of beetles, of which the identification was confirmed 
at the ifan (Institut Fondamental d’Afrique Noire) in Dakar.38

As evaluation methods were standardized, the observed effects of ex-
perimental treatments, which had previously fed back into methodological 
development, could now be converted into regulatory knowledge and edu-
cation. By 1996, the methods developed during the second and third phases 
of the project generated much of the data on desert locust and grasshopper 
control that served to rank pesticide environmental toxicity for the fao’s 
Pesticide Referee Group.39 The project also began monitoring the exposure 
of dpv pesticide applicators. In 1995, a “training and information” compo-
nent was added to the project, seeking to diffuse project results to “poten-
tial partners” such as the staff of the dpv and the functionaries involved in 
crop protection and pesticide registration at the cilss. Training included 
the acquisition of new skills by project staff, as well as the diffusion of basic 
information about pests and pesticide uses across national space, including 
at the level of village control committees.

AFTER THE PROJECT? BUYING LEGACY

The third project phase also initiated a conversion of Locustox from proj-
ect to national institution. From 632,000 usd in phase two, Dutch govern-
ment funding jumped to 3,421,031 usd in phase three to build up a trans-
ferable legacy.40 Training was an important component of this planned 
legacy, but material capacity was also central: new buildings were built 
adjoining the dpv’s headquarters on the outskirts of Dakar, and its new 
laboratory was equipped, in line with the project’s “ongoing policy,” with 
additional, expensive laboratory equipment (including an hplc for analy-
sis and additional apparatus for sample preparation). The project had also 
received a gas chromatograph from a collaboration with the iaea for its 
Special Program on Food Safety, which had selected the Locustox environ-
mental chemistry lab as a site for the analysis of pesticide residues in pro-
duce imported and exported by Senegal. Indicators were also transported 
to the new site. The backswimmer Anisops was acclimatized to its lab con-
ditions, and the report recommended the construction of artificial basins 
for fish testing organisms as part of a fourth transitional phase.41
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The goal was for Locustox to evolve from foreign- funded, short- term 
(yet multiple and consecutive) public projects to a national institution with 
a durable national existence. How to do this also raised tricky questions 
about how ecotoxicological expertise, methods, and knowledge could be 
accumulated and deployed for public protection. Meerman had warned 
in 1993: “Environmental studies are not revenue- generating.” In Europe 
and North America, these were regarded (presumably by governments) as 
“fundamentally important.” Although no less important in Africa, it was 
simply not feasible there, Meerman asserted, without “external financing 
that is complimentary and durable.”42 This had been part of Meerman’s 
plea for a third project phase, needed, he argued, to continue building up 
methods to attain regulatory validity. Yet his statement also cast doubt on 
the likelihood that either the states of the Sahel or private sources would 
be willing or able to maintain the availability, validity, and deployment of 
these evaluation and monitoring methods.

At the same time, Meerman had made suggestions for extending the 
legacy of Locustox beyond the end of the project. These included the insti-
tutionalization of ecotoxicology within the dpv as a “stable component” 
of its organizational chart, as well as the formalization of existing links 
with the cilss training center for agricultural officers.43 As for the sus-
tainability of financing for ecotoxicology, he wrote: “We might imagine, 
for example, the creation of technical capacity and the infrastructure re-
quired to analyze residues in agricultural products destined for national 
and international markets.”44 An evaluation mission in 1996 took up this 
suggestion for the “auto- financing” of ecotoxicology. By contrast, however, 
it advised that the project “evolve towards a legally autonomous structure” 
rather than as a branch of the dpv.45

The question of durability in a context of limited public funding was 
marked by tensions between the long- term production of ecotoxicological 
knowledge as a public good and the marketability of tests that could gen-
erate revenue. It was hoped that public demands for environmental impact 
studies, in addition to a private market for the measurement of pesticide 
residues, would continue to tie commercial activities to the broader spatial 
and ecological exposure of Sahelian populations. A 1998 report to the Sen-
egalese government recommended that the fourth transitional phase focus 
on improving semifield bioassays (tests of toxicity in biological indicators 
that seek to combine laboratory control with field conditions) to reduce 
the costs, while improving the validity, of environmental risk evaluations 
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as “an important factor for the future semi- private center.”46 In the same 
year, a Senegalese private consulting firm evaluated both public and private 
markets for the planned center’s services. It reported expressions of interest 
by bilateral and multilateral agencies for both environmental impact stud-
ies and regulatory testing.47

After its creation in 1999, ceres- Locustox continued to receive support 
from the Dutch government and fao for a last three- year transition phase. 
By 2003, ceres- Locustox was said to have “the infrastructure, equipment 
and capability to provide scientific advice and information on ecotoxicol-
ogy not only to the Government of Senegal but also to the other cilss . . .  
member countries.” The foundation had also carved out “a key position 
in the area of certification of agricultural exports to international mar-
kets.”48 In other words, while it had reoriented its activities toward revenue- 
generating services for the commercial agricultural sector, the new center 
maintained the legacy of Project Locustox as an available infrastruc-
ture for public science. Indeed, that year, Everts — who had returned to 
Locustox as a project manager in 1994 and overseen its conversion and  
semiprivatization — was awarded the fao’s “B. R. Sen Award,” conferred 
yearly to “the field officer who had made the most outstanding contribu-
tion to the advancement of the country or countries to which he or she had 
been assigned,” for “helping to establish a research and training centre in 
Senegal, in a field that was virtually new to the country.”49

This delicate balance between the provision of commercial quality- 
control testing and a public mission of environmental protection seems 
to have been maintained over the following years. This was helped by the 
high levels of field activity (and presumably of foreign funding) prompted 
by new locust invasions in 2004. By 2010, however, the center was re-
covering from a period of financial and institutional crisis, and ecologi-
cal fieldwork — associated with both basic research and public regulatory  
activity — had become a subject of nostalgia for biologists, who complained 
of being pushed to reconvert themselves into versatile experts in quality 
management. The environmental chemistry lab was filled with the ac-
tivity of fulfilling contracts for agro- industrial firms, while office desks 
were covered with glossy brochures for an organization facilitating public- 
private partnerships to promote the competitiveness of export produce 
from Sene gal. The center’s survival strategy threatened, it seemed, to nar-
row the spaces and publics that its remaining capacity could reach. Yet 
there was still hope, especially with the arrival of a dynamic new director 
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general, that the legacy of a broader public environmental science could be 
reani mated. As his colleague put it: “Our mutation [from project to center] 
wasn’t easy, but now . . . we are able to maintain our basal metabolism.”50

INFRASTRUCTURING PUBLIC SCIENCE

Elsewhere, I called the insects enrolled as indicators for Sahelian ecotox-
icology “infrastructure.”51 My point was to draw attention to cumulative 
ecological and methodological work as part of the creation of durable sci-
entific infrastructure, and to point out how nonhuman organisms were in-
volved in this process. Thus indicator species formed an axis along which 
the results of successive studies could be linked and condensed into tangi-
ble tools, such as amenable organisms, model ecosystems, rearing colonies, 
standard methods, and competent scientists. These tools produced regula-
tory information, allowing for accumulated data about pesticide environ-
mental effects to be converted into hazard rankings for the cilss and fao. 
Thus indicators “remembered” the work performed over the time of the 

Figure 4.4. ceres- Locustox, main building. Photo by Noémi Tousignant,  
Dakar, 2010.
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project (and even some done before it) to create a durable methodological 
and regulatory legacy.

Yet I also wanted to point out, as I do here, how closely this project of 
methodological infrastructure building was intertwined with the project 
of creating autonomous indigenous scientists and institutions for ecotox-
icology in Senegal. In arguing for prolonged public funding for the Sahe-
lization of ecotoxicology, Dutch scientists such as Everts and Meerman 
successfully mobilized an infrastructural argument about the temporal, 
epistemological, material, and sociopolitical conditions required to deploy 
ecotoxicology for environmental protection.

I thus enlist infrastructure as a concept for thinking through the re-
lations between time, science, and the public good. Infrastructure is not 
always public, nor does it necessarily serve publics inclusively. There is a 
robust body of literature that documents the exclusions and violence of 
private or privatized infrastructure, describes how infrastructures are de-
signed to serve narrow, exclusive constituencies,52 and points to ways in 
which those living in the absence or margins of public infrastructural pro-
vision must “infrastructure themselves.”53 Yet there remains an ideal of 
infrastructure as redistributive, durable, and provisioning that scholars 
and activists can evoke to call for public investment in public goods. Only 
the public, as means and end, may be able to reach and sustain coverage 
over space and time, and across social difference, to make infrastructure a 
source of social solidarity, cohesion, and protection. Thus, for Bruce Rob-
bins, the “smell of infrastructure is the smell of the public”; their decay is 
mutual, and so must be their renovation, as both a material and political 
project.54 Ash Amin calls for a “politics of the staples” and of “skunkworks” 
as a politics of basic urban infrastructure that might suture together spaces 
of the city severed by inequality and remake it as a societal whole, but 
which also can “remember” unused capacity over time to protect urban in-
habitants, collectively, against uncertainty and risk.55 Without infrastruc-
ture, both the space and time of solidarity, welfare, and protection are at 
risk of falling apart. The “enchantments of infrastructure” also engage, as 
Penny Harvey and Hannah Knox have argued, the converse “possibilities 
of collapse, of dereliction, disintegration and abandonment.”56

Those who, like Everts and Meerman, argued for the prolongation of  
Locustox not only bought time to make indicators. They also fought against 
the abandonment of zones of “relatively low economic significance” in the 
worldwide distribution of capacity to make knowledge and protect envi-
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ronments.57 As Everts wrote in 1997: “In the hot arid zones of the world, 
ecotoxicological research is in statu nascendi.”58 These areas needed their 
own basic knowledge that could not be extrapolated from the bulk of avail-
able data or from “the methodological framework of ecotoxicology and its 
role in environmental policy making [that] often has been developed in, 
and applied only to industrialized countries.”59 In these mostly temperate 
countries, governments began, from the 1960s, to invest in data on the 
presence and accumulation of industrial toxins such as pesticides (initially 
the more persistent organochlorine compounds, then including shorter 
half- life molecules such as organochlorines and carbamates) and pcbs in 
ecosystems.60 Prolonging Project Locustox can be seen as an attempt to 
catch up with such histories of public formation of ecological monitoring 
infrastructures.61

What was initially formulated as an epistemological argument for mak-
ing the “Sahelian” indicators needed to evaluate the impact of locust con-
trol was gradually made into a broader call to to create the methodological 
and institutional infrastructure in the Sahel needed to alter the geogra-
phy of ecotoxicology. As an infrastructural project, it entailed temporal 
aspirations to make cumulative and durable the knowledge gathered on 
local ecosystems and their alteration. Prolongation would crystallize in 
standard methods, experimental organisms, experienced scientists, well- 
equipped labs, and strong, networked institutions. In other words, the 
project stemmed from, and helped define, a broad vision of what scientific 
infrastructure entailed, and thus of what it would take to build it up. This 
vision was translated by the project’s proponents into strong arguments 
for sustained investment in different infrastructural components, ranging 
from long- term ecological observation to the training of local scientists 
and the provision of equipment to national scientific institutions. The lon-
ger it lasted, and the more resources it absorbed over time, the more the 
project would be able to leave behind.

Although there was no explicit articulation of the connections between 
Sahelian ecotoxicology’s methodological and institutional infrastructures, 
these were entangled both in justifications for prolonging the project and 
in the project’s practices for accumulating data and making it usable over 
time. Thus, Project Locustox was successful in building capacity not only 
because it mobilized a broad understanding of infrastructure (and the re-
sources necessary to create it) but also because of the ways in which its 
justification and practices integrated different infrastructural components 
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as part of a single movement toward the institutional and epistemological 
future of ecotoxicology in the Sahel.

Yet the postproject survival of Locustox reveals the fragility of such in-
tegration and casts doubt on whether infrastructure, or capacity, can ever 
be durably “left behind” in the wake of the forms of support — financial,  
material, and ideological — that previously enabled its creation and main-
tenance.62 Some infrastructural components may be malleable, such as 
the lab equipment that was repurposed to measure pesticide residues for 
commercial agriculture instead of for environmental assessments. Oth-
ers are mobile, such as the techniques for using Sahelian indicators that 
could travel to other labs. But what seems particularly difficult to preserve, 
as interests and support shift, is the integration of institutional, material, 
and epistemological/methodological infrastructures as a cohesive unit. 
Achieving this integration in Senegal, or anywhere else, seems to require 
stable financial and ideological commitment to large- scale, long- term con-
nections between the objects, subjects, agents, hardware, and institutions 
of science. In the case of Sahelian ecotoxicology, as Meerman hinted, only 
public, governmental interests in regulation, crop protection, and environ-
mental protection at the level of populations and territories may be able to 
support such connections.
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5  ·  Waiting/Not Waiting for Poison Control

In early 2010, the weekly staff meetings of Senegal’s national poison con-
trol center (Centre Anti- Poison, or cap) were held in a spacious but unfin-
ished building. Mostly unpainted and partly filled with debris, the build-
ing sparked doubt about the future of poison control: would it grow into 
a vital “missing link” in the public health landscape, or would it fall into 
premature ruin?

“We have to be patient,” sighed Alassane Diagne, the cap’s financial 
manager. He explained that construction began in 2006 – 2007, but that it 
was blocked by delays in payments to the public works agency contracted 
by the state to build and renovate health facilities. Diagne then launched 
into what seemed like a well- practiced complaint: “Me, I tell people, we 
managed to convince the authorities to have this center, but for the Min-
istry [of Health], it’s a luxury, compared to malaria, aids, tuberculosis. 
I often say, the Ministry’s cabinet director doesn’t even know there are 
still snakebites [in Senegal].”1 When we next met, however, he spoke an-
other well- worn refrain: “We can’t just sit there doing nothing” (“Il ne faut 
pas rester les bras croisés”).2 The cap team had done a lot of the work 
“themselves,” using flexible categories in their operating budget (which was 
also state funded but separate from payments for construction). By then, 
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a small wing of the building had been painted, electrified, and equipped 
with running water, office furniture, and a phone line.

The meetings took place in a narrow seminar room in this “self- finished” 
wing. Furnished with a long table, office chairs, air- conditioning, a Wi- Fi 
connection, and a few computers, the room doubled as a makeshift office 
for staff awaiting rooms in another part of the building. The meetings were 
presided by Amadou Diouf, the cap’s director as well as head of the toxi-
cology unit at the university. He lost no time in pressing his staff to speed 
up the routinization of the center’s activities. The priority was to get the 
phone helpline up and running. “It seems there isn’t much these days,” 
grumbled Diouf in early February.3 They needed, he said, to start doing 
night shifts at home for now while waiting for a room. He urged the assem-
bled staff to figure out how to get calls transferred to a cell phone. Who is 
volunteering to be on call, he asked? New phones had to be ordered, new 
lines if needed. At a later meeting, they discussed the scheduling system 
and the legislation needed to appoint and pay for extra interns, the design 
of the brochure to publicize the helpline number, and, when the finishing 

Figure 5.1. Unfinished room, Centre Anti- Poison. Photo by Noémi Tousignant, 
Dakar, 2010. 
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of the new rooms was imminent, night security and catering. Tentatively, 
they were working out an infrastructure of continuous presence.

The second priority project was a survey of snakebites — their frequency 
and consequences, how they were commonly treated, and with what avail-
able means. It was to be conducted, initially as a pilot, in a high- prevalence 
area in southeastern Senegal. Mathias Camara, the cap’s statistician, was in 
charge of the study. He explained to me that poison, as a cause of morbidity 
and mortality, was not (yet) a category in national health statistics.4 Poi-
soning might be recorded in clinical registers, but not always; this was not 
an accurate reflection of the causes and magnitude of the problem. It was 
important, then, for the center to collect its own data. They would record 
reasons for helpline calls, of course, as well as compile incident notification 
forms as part of the cap’s “toxico- vigilance” (monitoring of poisoning) pro-
gram. They also had to go further by initiating epidemiological surveys of 
poisoning. This was to begin now, without waiting for the state to finish 
building the cap, equipping it with laboratory apparatus. Camara spent the 
following months painstakingly designing questionnaires for the snakebite 
study and planning how local health care staff would administer them.

The importance of generating data also arose in a lively discussion at one  
staff meeting about how much money to request for investigations to follow 
up on annual clusters of fatalities in southern Senegal thought to be caused 
by pesticide poisoning, but which the staff cautiously called “mysterious 
disease” (replaced, after discussing, with humor, more appropriate termi-
nology, by “disease of unknown etiology”). A few members of the cap had 
joined a team to investigate the deaths in 2005, but, though blood had been 
drawn, it had not been possible to confirm pesticide poisoning as the cause. 
Chastising the staff for underbudgeting the proposal, Diouf exclaimed:

We need to collect data on the causal link between poisoning and 
pesticides. . . . We have to create an observatory, for long- term fol-
low- up. . . . When you ask for money, you don’t ask for the minimum. 
We already know there are problems with the use of pesticides. . . . 
We need to get blood samples, we need to get a spectro[photometer] 
and reagents. . . . We need field testing kits. . . . We need a sociologist 
too. . . . An epidemiological study for 2.5 million [cfa francs]? . . .  
We need 25 million! . . . We need data! . . . We will do everything. We 
will follow up, in a month, in a year. . . . We need right away to put in 
study and analyses. We have to follow up over a long period.5
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After years of slow starts, since 2006 and even earlier, the cap was, 
when I spent time there in 2010,6 hastily setting in motion routine, long- 
term activity. “Not waiting” for the state, that is, not waiting for a building, 
lab equipment, or project grants, Diouf urged his staff to begin, as quickly 
as possible, to investigate and respond to poisoning on a continuous ba-
sis, for as long as possible, by answering the phone day and night, and by 
collecting data that would eventually represent toxic risk on the scale of 
the nation. This chapter situates this hasty routinization in relation, first, 
to the decades of slow starts that characterize the history of the project of 
poison control in Senegal since the 1970s. I then discuss how this project 
played out at a time of partial reactivation of public projects in the first de-
cade of the millennium. This double historical positioning explores how 
toxicologists have ambiguously situated themselves in relation to the state. 
They have, on the one hand, attempted to be (or to become) the state as 
an orchestrator of a more expansive, more protective biopolitics of poison. 
On the other hand, they have also presented themselves as bypassing a 
slow, unpredictable, or ineffective state that seems incapable or unwilling 
to protect. In examining these changing ties between poison control and 
state capacity, I also reflect on the meaning of what, following Damien 
Droney, might be called the first (post- independence) and second (post- 
millennium) “ages of optimism” for public science and health in Senegal. 
Like Droney, who writes about a plant medicine research center in Ghana, 
I consider the ways in which this more recent age “is not a mere repetition 
of an earlier boom in hope for the future.”7

SLOW STARTS

The cap has had many beginnings: in the early 1970s, then around 2001 –  
2002, and then again, in 2004, 2006, 2008, and 2010. Not everyone re-
members, as Doudou Ba, formerly head of the university lab, does, that 
the idea of a poison control center has been around since “the 1970s or the 
1980s.” That’s the time it takes, he explained, presumably referring to typi-
cal time frames for getting things done in Senegal or Africa more generally 
(“Generally it takes [at least] twenty years for a project!”8). The cap’s staff 
members are also keenly aware that their institution, like many other state- 
funded projects in Senegal, is vulnerable to uncertainties and delays. They 
also know that the current, still tenuous, materialization of poison control 
owes much to previous work by toxicologists, especially Diouf. Neither 
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false starts nor moments of accumulating impetus, these many beginnings 
redirect a potential origin story of the center as born in crisis (of Ngagne 
Diaw) to a longer history of suspended plausibility.

In 1984, Michel Cailleux defended a thesis at the University of Paris 
(XI) that can be translated as “Rapid Identification of Solid Drug Forms 
(Tablets, Gel Capsules. . .) Authorized in Senegal: Contribution to the Cre-
ation of a File and of a Sample Library for the Future Anti- Poison Center 
of Dakar, in View of Treating Acute Drug Intoxications.” In it, he asserts 
that Georges Gras first proposed a national poison control center in 1973, 
following a collective hydrogen sulfide poisoning (no further information 
is given or can be easily found about this event). It was, he writes, approved 
by the government of Senegal, but there was no follow- up. Yet the contin-
ued occurrence of poisoning regularly made, he asserted, the “need” for 
the center “felt.” With press cuttings, he pointed to specific cases that had 
been reported in Senegal: of suicide by synthetic antimalarial drugs and 
one of the accidental consumption of food contaminated with parathion 
(an organophosphate pesticide). More generally, Cailleux pointed to the 
increasingly pervasive exposure of “l’homme” (humankind) to a “chemical 
world,” of which the dangers were not yet widely known. Bemoaning the 
university toxicology laboratory’s lack of usable equipment, he concluded 
with the hope that the poison control center of Dakar would be created 
quickly.9 Until 2001, this is the last recorded or remembered mention of a 
poison control center in Senegal that I was able to find. For example, two 
theses on hospital poisoning statistics and pharmacovigilance, defended 
in 1984 – 1985, evoke neither the possibility nor the past proposal of a poi-
son control center (though the second does mention a working group on a 
pharmacovigilance center that met in 1975).10 Possibly, the suggestion was 
regularly brought up over the following decades but did not lead to any-
thing concrete. Or perhaps, as the activities of existing public health in-
stitutions slowed or halted, no longer able to hire scientists or purchase 
equipment, the very idea became nearly impossible to take seriously and 
entertained, if at all, only as a joke or a fantasy.

In 2001, a working group began meeting at the national environmental 
agency (the Direction de l’environnement et des établissements classés, 
or deec) to develop an action plan for a poison control center. The plan 
would then be used to persuade the relevant ministries to support it.11 The 
writing of an action plan was spurred by a program led by the United 
Nations Institute for Training and Research (unitar). It sought to build 
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national- level capacity to meet the goals defined by the iomc.12 In the early 
1970s, the proposal of a poison control center in Senegal could still be en-
visioned as part of a gradual, worldwide expansion of such institutions 
(which had begun only recently, in the 1950s). More broadly, it would have 
been coextensive with a multiplication of state regulatory agencies rising 
to the challenge of growing and globalizing chemical risks. By the early 
2000s, however, poison control in the Global South, especially in Africa, 
had clearly become an issue of capacity gap (i.e., of temporal and spatial 
discontinuities in protective scientific and public health infrastructures 
that had not smoothly followed the spread of toxic risk).

Concerns with toxic protection as an issue of international coordina-
tion and capacity were, however, far from new. As early as 1980, the un’s 
environmental agency (unep), the International Labour Organization 
(ilo), and the who established the International Programme on Chemical 
Safety (ipcs).13 By the mid- 1980s, the global distribution and expansion of 
poison control or information centers was among its concerns. A 1984 – 85 
survey did not list (on the basis of responses to a questionnaire sent out to 
a wide range of toxicological institutions) any poison control centers in 
sub- Saharan Africa.14 The focus of a series of consultations and workshops 
into the early 1990s was on developing and diffusing policy and technical 
guidelines to help countries set up poison control services. That each coun-
try should have poison control mechanisms was also specified as part of 
the agenda for the “environmentally sound management of chemicals,” ad-
opted by the un Conference on Environment and Development (unced) 
in 1992. Poison control — as an individual emergency service, but also as a 
system of detection of and response to collective exposure risks, and as a 
source of global data on poison (which would require harmonization) —  
thus became one of the goals of two post- unced bodies: the Intergovern-
mental Forum on Chemical Safety (ifcs), created in 1994, and the iomc, 
created in 1995. While every country, faced with increasing toxic risks, 
needed poison control, specialized centers in the Global South would fill 
an especially large gap given the broader lack of data on poisoning and on 
the circulation of toxic chemicals. They could therefore play a particularly 
important role in the detection of collective exposures.15 A series of inter-
national agreements on the control of toxic substances — the Basel, Rot-
terdam, and Stockholm Conventions, adopted, respectively, in 1989, 1998, 
and 2001 — also increased the demand for capacity to detect and evaluate 
risk in the Global South.16
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In conjunction with the ifcs and iomc, unitar rolled out a series of 
programs in 1995, first to assist countries in assessing their existing in-
frastructure for “sound chemical management,” and then, as a pilot in 
1997 – 2000, to assist selected countries (Ghana, Indonesia, and Argen-
tina, then Slovenia) in “Implementing National Action Programmes for 
Integrated Chemicals Management,” which included, among other mea-
sures, the creation or consolidation of poison control centers.17 In 2001, 
the program expanded to support Senegal in developing an action plan 
for a poison control center, as well as the creation of a Commission Natio-
nale de Gestion des Produits Chimiques (National Commission to Manage 
Chemicals).18

By 2002, Diouf and Boubacar Camara, a pediatrician, had collected in-
formation for an action plan. The case for a poison control center, laid out 
in a slideshow presentation, rested on collated clinical data on poisonings 
(accounting for about 3 percent of admissions in a pediatric service, and 
5.5 percent in a reanimation service), a list of existing threats (pharmaceu-
ticals, pesticides, household products, etc.), and the inadequacy of existing 
response and surveillance capacity.19 The center acquired its legal existence 
in 2004.20 By 2008, when the Ministry of Health was alerted to a cluster 
of mysterious deaths in Ngagne Diaw, the center had a staff, an operating 
budget, offices in the ministry’s main building, and a stalled construction 
site on the campus of Hôpital Fann, a teaching hospital adjacent to the uni-
versity campus. Diouf and some of his staff had also visited poison control 
centers in Lille, France, and Rabat, Morocco. Meanwhile, at the univer-
sity, Diouf arranged for an official agreement of scientific collaboration 
to be signed with the Université du Littoral- Côte d’Opale (in Dunkerque, 
France), home of the environmental toxicology lab he had been collaborat-
ing with for several years, and where analyses were performed for most of 
the studies copublished by the Dakar lab from 2003.21 He also created a bio-
toxicology master’s program, with which he could train some of the cap 
staff while waiting for the center to become functional. In addition, this 
teaching program allowed the lab to obtain a percentage of student fees, 
with which they could invite collaborators from France and Morocco for 
lecturing visits. Sometimes, the French toxicologists carried frozen sam-
ples home (see chapter 1).

The cap team’s participation in the crisis response in Ngagne Diaw un-
doubtedly sped up this very slowly unfolding materialization of poison con-
trol. It was, the staff told me in 2010, an opportunity for the cap to prove 
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itself and to become more visible, by demonstrating the necessity and effi-
cacy of poison control. First responding to the Ministry of Health’s request 
to investigate the cause of fatalities, the cap’s findings helped bring in ex-
pert consultant teams from the Blacksmith Institute (which Diouf had pre-
viously worked with on air pollution and gold mining) and dispatched by 
the who (which included the head of the poison control center Diouf had 
visited in 2004). The cap then represented the Ministry of Health as the 
national partner for parts of Blacksmith’s remediation project (specifically, 
to monitor blood- lead levels and to conduct a public awareness campaign) 
and in a who- funded epidemiological investigation and treatment cam-
paign (which involved screening for critically high blood- lead levels and 
managing the supply of therapeutic chelating agents). Crisis and external as-
sistance activated a project that was not absent or dormant, but one, rather, 
that was expectant, waiting. This exceptional event dovetailed Diouf’s  
longer- running struggle for capacity, data, and institutionalization.

In early 2010, the cap was still starting. It now materialized as a half- 
finished, partly functional building, and as the first gestures of a set of 
routine activities. The center had no analytical equipment: the portable 
blood- lead testing kit from Blacksmith had broken down, and staff mem-
bers were waiting for the ngo to provide a replacement to continue mon-
itoring exposure in Ngagne Diaw. But they were clearly working toward a 
different sort of capacity, one that would allow for continuous responsive-
ness and data collection, and which would stretch well beyond the spatial 
limits of “toxic hotspots” and the acute time of emergency (see introduc-
tion). It would begin with the modest but continuous service of a telephone 
helpline and the first, paper- based steps (i.e., the filling out of question-
naires and forms) of nationwide data collection on toxic accidents —  
initially snakebite envenomation and adverse drug incidents (the cap was 
also designated as a national pharmacovigilance center). Other projects 
were emerging, uncertainly, on the horizon: a long- term observatory of 
pesticides and toxic risks in Casamance, a study of accidental caustic soda 
poisoning in children (the prevalence of which was confirmed by the ac-
tion plan investigation), a national program for the prevention and treat-
ment of snakebites, and an international conference on envenomation by 
snake and scorpion bite, planned for the following year.



Figure 5.2. Centre Anti- Poison, unpainted, February 2010.  
Photo by Noémi Tousignant, Dakar, 2010.

Figure 5.3. Centre Anti- Poison, painted, July 2010.  
Photo by Noémi Tousignant, Dakar, 2010. 
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BEING/BYPASSING THE STATE

The university lab’s members have described themselves as serving the 
state while complaining that the state does not give them the means to 
do so. The first is an instance of what Thomas Bierschenk describes as a 
“moral contractual relationship with the state,” often cited by older bu-
reaucrats. Younger ones, he notes, are likely to accuse the state of having 
contravened the terms of this contract.22 As seen in previous chapters (see 
chapters 2 and 3), one of the lab’s functions has been to provide medicolegal 
testing to the police and judiciary services. Ba remembered that lab mem-
bers sometimes “had to use their own means” to perform these services. In 
2010, there were no more means, and these requests were turned down. Ba 
and Babacar Niane also described the lab’s research activities in the 1980s 
and 1990s as being of interest to “public authorities.” During the same pe-
riod, however, studies of food quality — of the conformity of butter and 
toothpaste, of potential contamination in peanut products and tea — were 
later remembered as work that government control laboratories “should” 
have done, suggesting the lab had stepped in for an ineffective state.

These contradictory statements are unsurprising. States everywhere are 
made up of heterogeneous entities, “servants,” and institutions with var-
ious degrees of autonomy from, and identification with, the state, which, 
as a policy or an imagined ideal, is made discrepant by many factors, in-
cluding financial limits, from its practices and effects. Yet where (national) 
state funding is particularly inadequate and erratic, as well as incoherent —  
paying salaries, for example, as has been the case for Senegalese toxicolo-
gists, but not for equipment needed for research and teaching — and where 
other resources (foreign, private, international) are routinely mobilized to 
enact governmental functions, but often only partially, it seems there can be 
particular confusion about who the state is and what it does, or does not do.

Such confusion is apparent in remarks made concerning the delays and 
accelerations of the concretization of poison control. By creating, staffing, 
and (partially) building the cap, it seems that the Senegalese state wants to 
become a state that protects against toxic risks. Yet while this has generated 
some building and activity, it has also led to uncertainty and delay that 
threaten to make the center’s partial existence a charade. Diagne recounted 
the cap’s initial response to the Ministry of Health’s demand to investigate 
in Ngagne Diaw as a “gymnastics.” “We had to act fast!,” he said emphati-
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cally. “There were dead people, there were sick people, they put pressure . . .  
we had to act fast, show that we are efficient, reliable, competent, we had to 
show we are resourceful [débrouillards]. The Ministry cannot wait, but mo-
bilizing the state’s means . . . it’s very slow. . . . We had to be imaginative.”23 
Then Diagne went on: “Diouf often says, we have to invite the Minister [of 
Health] to the center to show what we managed to do with so little money,” 
explaining again how they “themselves” (but with a state- funded budget) 
installed electricity, water, and office equipment. Diouf did indeed often in-
sist that they must “not wait for the state” to get the cap up and running. 
Yet one day, Diouf also declared, with a sweeping gesture and, apparently, 
pride, that “the state” had paid for all this, that they had not gotten anything 
from “bailleurs” (donors). At the same time, I knew he was actively pursu-
ing bi-  and multilateral funding agencies. These contradictory statements 
can be seen as akin to what Bierschenk called “doing the state, en atten-
dant.” What he describes is working (or pretending to work) for the state 
while looking out for alternative employment opportunities. While this 
meaning is applicable to some cap staff members, I evoke it here to also 
refer to working as the state while looking out for opportunities to obtain 
additional funding beyond the state.24

According to Diagne, (people at) the ministry had explicitly advised 
them to “get closer” to donors. And so they should, for Diagne said that 
borrowing from the Ministry of Health was a “real pain” (“la croix et la ban-
nière”), so it was better to get other sources of support, like the who or the 
World Bank. But at the end of that conversation, he said: “At the Ministry 
of Health, they are not doctors. The politician is more successful than the 
technician, is better at getting financed, has more contacts. Prof. [Diouf]  
can identify [problems that need to be addressed], but he can’t get the 
means.” These words may be vague, but it is no secret that external donors 
fund a significant percentage of the Ministry of Health’s budget. Diagne’s 
earlier remark, about poison control as a “luxury” for the ministry com-
pared to malaria, aids, and tuberculosis, also alludes to the substantial 
grants the state receives to address these diseases, in particular from the 
Global Fund to Fight aids, Tuberculosis and Malaria (gfatm). This fund-
ing, then, is what defines the difference between necessity and luxury in 
matters of public risk control and care. And so, perhaps, Diagne was ask-
ing: Why should the “politicians” not do their job of getting poison control 
funded (by donors), and let the “technicians” do theirs?
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Diouf and Diagne, who have probably done the most to get the cap up 
and running, thus described the state in ambivalent terms, as an indis-
pensable yet unreliable, and especially as an incomplete, partner to their 
efforts toward making the state continuously present as protector against 
toxic risk. They spoke of having to improvise with limited resources in 
order to convert slow, uncertain support into rapid, regular activity. This 
improvisation may be the first, hastened steps of an imminent expansion 
and routinization. Yet it also appeared, in some ways, merely as the per-
formance of a nascent “bureaucracy of poison”: some coats of paint and 
office equipment, the receipt of a few notification sheets of adverse drug 
events (exclusively from disease- control programs funded by the gfatm), 
some hours when calls to the emergency number would be answered (with 
much uncertainty about what to do next; the one call I witnessed, a poten-
tially serious security risk that may have been a joke, was met with confu-
sion). Uncertainty about future funding, from the state or potential donors, 
threatened to make this unfinished performance a barely convincing sim-
ulacrum of poison control.

Yet this performance also made the center exist, including as a target 
for future support. Diagne’s comments about politicians and technicians 
notwithstanding, he and Diouf appeared as quite savvy in their efforts to 
market the cap. They might be described not as “politicians” but rather, 
perhaps, as entrepreneurs of public service. They had worked together be-
fore, in the late 1990s, at the national drug control laboratory (Laboratoire 
National de Contrôle des Médicaments, or lncm). There, they had adroitly 
handled a surge in state- channeled donor funding, setting up procedures 
of quality management to bring the lab up to global standards. At the cap, 
they hired two journalists to run “information and communication” ac-
tivities. As Diagne’s aforementioned remarks suggest, they were also sen-
sitive to the need to perform well for state authorities. As Diagne put it, 
“people have to feel that cap exists and that it intervenes. The telephone 
helpline is the main activity, the core . . . that’s what should animate the 
center. . . . When the telephone helpline works, everything else will follow.” 
Meanwhile, Diouf and Diagne used their operating budget and personal 
connections to get a signpost made, adorned with a logo designed by a pri-
vate public relations company, and brought in a consultant to discuss the 
possibility of implementing quality- management procedures at the cap. 
Advice from a health consultancy firm was also solicited for a proposal to 
the Ministry of Health for a national plan on envenomation.
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A SECOND AGE OF OPTIMISM?

To what extent, and in what ways, did a half- built poison control center, the 
apparent resuscitation of a project that had died in the early 1980s, make 
manifest a new era of political and economic possibility in Senegal? Am-
bitious futures reentered the public arena in 2000, when presidential elec-
tions ended the forty- year reign of the Socialist Party. Senegal’s first presi-
dent, Léopold S. Senghor, stands for the rise and early fraying of confidence 
in the state’s power to chart an accelerated course toward economic and 
cultural modernity (as well as the skillful maintenance of patronage ties). 
His handpicked successor, Abdou Diouf, commonly called a technocrat, 
guided the country, in the 1980s and 1990s, through economic crisis and 
austerity, and external pressures for economic and political liberalization. 
In 2000, Abdoulaye Wade, a long- standing prominent opposition party 
member, promised change (Sopi, the keyword of his electoral campaign) 
and, after the era of adjustment, a newly bold vision of how the state would 
make a more prosperous and powerful Senegal emerge.25

This vision took shape in what Ferdinand De Jong and Vincent Foucher 
have termed Wade’s presidency’s “appetite for infrastructure.”26 This in-
cluded grandiose announcements that never materialized, such as a nu-
clear reactor, a free- trade zone, and a high- speed train network (some 
mocked these as the delusional fantasies of an octogenarian autocrat); oth-
ers, such as the utopian “University of the African Future,” were left half 
built.27 Some projects, such as the refashioning of Dakar’s highways and 
fashionable coastline, and especially the erection of a huge monument to 
“African renaissance,” were highly contested and criticized, among other 
things, as frivolous spending of funds of dubious origins.28 Yet even unre-
alized and controversial, the sheer scale of these projects appeared, De Jong 
and Foucher argue, after the curtailed horizons of structural adjustment, 
as an announcement of the state’s return to the task of development and 
of future- making.29

This “return” indeed seemed to echo earlier thinking about the relation-
ship between the state, infrastructure, and development, recycling a hope-
ful vocabulary of emergence, renaissance, and pan- Africanism. And yet, 
as Caroline Melly, as well as de Jong and Foucher, point out, these projects 
did not merely reiterate bygone aspirations but also sought to position Sen-
egal as a global destination for foreign capital, donor funding, and tourism, 
which Wade actively courted (and which were joined by growing diaspora 
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remittances and investments). Indeed, he has successfully kept Senegal one 
of the most “assisted” countries in Africa (but not the neediest). Not only 
were many projects built using a complex mix of state, international, and 
private means, but, by performing emergence, as “infrastructural specta-
cle,”30 they sought to conjure emergence and consolidate the state’s power 
to mobilize resources. De Jong and Foucher suggest that the Monument 
de la renaissance africaine be seen as a “postcolonial fetish,”31 not sim-
ply marking but indeed summoning a massive transformation. They also 
point to the peculiar mixing of entrepreneurial spirit and (neo- )modern-
ism with a tongue- in- cheek remark on Wade’s claim to royalties on the 
statue: “The head of state as chief artist who defends his intellectual prop-
erty rights, strange Stalinian echo in a neoliberal era!”32

Thus the half- finished cap can be seen, on a very general level, as dove-
tailing a bigger boom in construction that was part assertion of the state’s 
renewed centrality in orchestrating “emergence,” part speculative invest-
ment (for the state itself and for the private capital it sought to attract).33 
More specifically, however, this project also took shape during a time of 
increased spending on health in Senegal. From 1998, when Senegal, under 
Abdou Diouf, established a strategic plan for health development (the Plan 
national de développement sanitaire), to 2007, the health budget grew from 
37 billion cfa francs (about 63 million usd at the 2016 exchange rate) to 
140 billion cfa francs (about 2.4 billion usd at the same rate). Just over  
50 percent, on average, of this budget has been paid for by the state, with 
significant increases from 2000 to 2002, and again around 2006. Local 
government and “populations” also pay for health services: the latter’s con-
tributions more than doubled, from 7.8 to 17.8 billion francs, between 2000 
and 2002, and rose to 28 billion in 2004, thus showing a clear privatization 
trend. “External partners” (i.e., bi-  and multilateral donors) accounted, on 
average, for 27 percent of the budget, increasing markedly in the late 1990s 
and in the period of 2004 – 2006.34

The contributions of “external partners” have been particularly visi-
ble in national disease- control programs focusing on the “Big Three” of 
global health: hiv/aids, malaria, and tuberculosis. This new influx of re-
sources is tied to a worldwide exponential rise in global health institutions 
and resource flows, especially for these diseases, as well as vaccination and 
maternal and child health interventions. A growing body of work in an-
thropology explores the complex effects — on responsibility, provision, and 
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citizenship — of global health resources, imaginations, and modes of ac-
countability. Some, looking at health programs that operate outside na-
tional infrastructures, or at the imperatives that guide the planning and 
provision of global health technologies, have described an emerging “bio-
politics without the state,” where citizenship — or rather humanity, insists 
Tobias Rees — and government are reformulated in terms of “life in crisis.”35

Others, however, have instead traced a remaking of the state as medi-
ator of global health, as it manages its multiple relations of accountability 
to “stakeholders,” developing strategies to keep resources flowing while 
projecting its image as a provider of care and opportunity. Indeed, stud-
ies from Senegal, where the state has kept tight control over donor- funded 
programs and increased its own health spending (as well as the contribu-
tions made by its people), show that national and global imaginations of 
citizenship have become tightly imbricated.36 This does not mean that the 
public of public health is defined and cared for inclusively as a national 
citizenry. The allocation of global health resources to priority problems 
(those calculated as posing the greatest “global burden”) has selectively re-
animated nodes of national clinical and laboratory infrastructures while 
motivating the creation of new hybrid “para- statal” (trans)national and 
public- private institutional forms.37 Along with the growth of private clin-
ics, the landscape of health research and care has thus been fragmented 
into spaces of “abundance and scarcity,”38 creating “archipelagic” geog-
raphies of globally connected and well- resourced “islands” that are dis-
engaged from contiguous populations and territory.39 At the same time, 
“islands” such as malaria or hiv treatment programs can have broader, 
unanticipated impacts in terms of how citizens (patients, health care work-
ers, hospital managers, private pharmacists) make claims on the state, and, 
conversely, respond to the demands they are subjected to.40

During this time (from the late 1990s, but largely under Wade’s presi-
dency from 2000) of pursuit of global health funding, private investment, 
public- private partnerships, and, more abstractly, of an ethical/aesthetic 
blend of public care and entrepreneurship, toxicological institutions have 
been reanimated in various, but very partial, ways. While the university 
laboratory has had hardly any functional analytical apparatus since the 
early 2000s, it has developed new sources of revenue and research activity. 
The lab now offers two short diploma- granting courses, publicized in color 
brochures sporting the lab’s new sleek logo. These produce both marketable 
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skills and money to spend on consultations fees and office equipment. This 
is made possible by university- wide market- based reforms (implemented 
in many African universities) that respond to a trend of “massification” —  
rapidly rising student numbers (at ucad, student enrollment grew by 25 
percent between 2001 and 2006) not matched by corresponding increases 
in staff, space, or equipment —by creating ways of bypassing constraints on 
tuitions fees for regular degree programs. Meant to attract students from 
professional, business, or ngo environments, these programs increase the 
private financing of a public university, with units/departments obtaining 
a percentage of fees, thus giving them an incentive to make these “attrac-
tive.”41 Meanwhile, the lab’s partnership with the Dunkerque laboratory, 
and the flow of newly hired junior staff (as PhD students, funded by schol-
arships from the Agence Universitaire de la Francophonie), visiting scien-
tists (funded by biannual state- funded travel bursaries), and consultant 
lecturers (funded by the diploma programs), has led to a rise in the num-
ber and quality (more precise and complex indicators of exposure, higher- 
impact journals) of its publications.

Recall, also, that Project Locustox was semiprivatized in 1999, and that 
although it has received public funding, especially from the fao, to con-
duct environmental evaluations and participate in pesticide- reduction 
programs, its bread- and- butter activity has, in recent years, been the analy-
sis of residues on produce destined for export markets. Wade’s government 
has promoted various initiatives to increase the volume and competitive-
ness of agricultural exports, notably by stimulating public- private partner-
ships, through the Programme de Développement des Marchés Agricoles 
du Sénégal (Program for the Expansion of Senegal’s Agricultural Mar-
kets, or pdmas), funded by various donors, notably the World Bank, and 
launched in 2004. According to the World Bank’s website, as of April 18, 
2017, the volume of exported produce had, by 2010, grown from 13,000 to 
30,000 tons. Quality management and certification is one of the subcom-
ponents of this program.

Although the lncm is not a toxicological institution per se, it has been 
run by members of the toxicology lab (Amadou Diouf, then Mounirou 
Ciss) and addresses a problem — that of poor- quality (fake, substandard) 
drugs — that has often been defined in terms of its poisonous effects (i.e., 
uncontrolled medicines kill). The lncm’s history of multiple beginnings, 
suspension, and reanimation in some ways parallels that of the cap’s: al-
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though it gained legislative existence earlier (in 1979), it largely remained 
in a state of suspension in the 1980s and 1990s, obtaining some staff and 
equipment in 1987 but remaining at a low level of activity.42 From 1998, 
however, the lab was moved to a prime location in central Dakar and re-
equipped. Ciss insisted, when he gave me a tour of the facilities, that the 
state had paid for all of its extensive, cutting- edge equipment. And yet, as 
several staff members told me, this apparatus was activated almost only to 
perform tests requested by the hiv/aids, tuberculosis, and malaria pro-
grams. By contrast, the pharmacy division of the Ministry of Health did 
not put in requests or provide resources to regularly test batches of other 
types of medicines coming into the country. Although the lncm has appa-
ratus, it is difficult for it to obtain reagents and reference substances other 
than those provided by these heavily externally funded disease- control 
programs. Indeed, grants from sources such as the gfatm come with both 
requirements and earmarked funds for drug- quality testing that can pay 
for lab consumables — this is an example of the ramifications, for national 
public systems, of the forms of regulation and monitoring built into global 
health funding.43 The lcnm has received support from other external 
sources such as the who, the European Union, and usaid, which is at 
least partly tied to strengthening capacity to certify batches of yellow fever 
vaccine produced in Senegal — at the Institut Pasteur, just up the road from 
the new lncm — in order to release them for export, but also, again, to the 
monitoring of drugs used in the national disease programs. In other words, 
what appears as a well- equipped and functional state institution is not, in 
fact, provided with the authority and resources to monitor the safety of all 
types of drugs that circulate in the country, and thus to protect the public 
at large from the risks of substandard medicines.

Thus the cap appears as one of several partly built or partially reacti-
vated public health institutions, which, if we take Diagne at his word, the 
state has funded in the hopes it will attract additional private or donor re-
sources. Diouf’s insistence on “not waiting” appears as an effort to hasten 
the extension of poison control, to be the state even before the state man-
ages to deliver a finished building, lab equipment, and research funding. 
Yet it can also be seen as an advertisement, that is, as a performance of the 
cap’s potential to protect, enhanced by an attractive logo and signboard, 
and perhaps the implementation of quality- management procedures. 
There is no reason to doubt either Diouf’s commitment to public service 
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or his good sense, that is, his realistic assessment of needs and opportuni-
ties for funding. Yet this ambiguity underscores the fragility of the cap’s 
partial existence in 2010. Without the state, its future survival was insecure 
given that it was not seeking private clients, and poisoning was not yet rec-
ognized as an obstacle to economic growth or a global health emergency.44

Figure 5.4. Visitor entrance, dust- covered and not yet in use, Centre Anti- Poison. 
Photo by Noémi Tousignant, Dakar, 2010. 
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There were times when I wished I were writing another book. Models beck-
oned. There were compelling histories, set in the United States, in which 
toxicology clashed with or eluded other ways of defining the presence and 
meaning of toxicity, such as Linda Nash’s Inescapable Ecologies, Michelle 
Murphy’s Sick Building, or Chris Sellers’s Hazards of the Job. There were 
also hard- hitting histories, such as Jerry Markowitz and David Rosner’s 
Deceit and Denial, in which the obstruction of protective knowledge by in-
dustrial interests was described in minute and lurid detail. Set in Botswana 
and Senegal, there were moving ethnographies in which the improvisation 
of (self)- care in spaces of neglect was set alongside vivid accounts of ill-
ness and well- being, such as Julie Livingston’s Improvising Medicine and 
Duana Fullwiley’s The Enculturated Gene. Set in India and Ukraine, there 
were harrowing ethnographies, such as Kim Fortun’s Advocacy after Bho-
pal and Adriana Petryna’s Life Exposed, of the aftermath of toxic disaster, 
in which the meaning of exposed bodies was negotiated alongside the locus 
of protective responsibility and claims to care in liberalizing, postcolonial 
political economies. Set in India, David Arnold’s spellbinding Toxic His-
tories takes us along the thread of poisons into the fabric of the everyday, 
the panics, evidence, horrors, nuisance, and hopes of a colonial society.

From the world of toxicologists, I caught tiny but tantalizing glimpses 
into how “the poisoned poor” themselves defined the corporeal and eco-
nomic stakes of handling pesticides, batteries, and waste, and of why con-
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tamination rarely penetrated, and more often was absent from, national 
and global agendas. Intrigued by these glimpses, conference and seminar 
audiences wanted to know more: about “indigenous” ontologies and episte-
mologies of poison, about the anxiety and suffering elicited, or not, by sub-
stances and situations that toxicologists defined as risky, about why toxic 
exposure was not (yet) seen as an issue of global health and national gov-
ernment (the implicit question, which was not asked, was about the state’s 
prioritization of economic growth and industrialization). In other words, 
they asked: What do the “exposed” and the “at risk,” on one side, and, on 
the other, the purse- string holders (and possible accomplices of evil capi-
tal) think about poisons? Were these not the real subjects and actors of (un)
protection? Couldn’t I somehow supplement my story about toxicologists 
with more detail from these other vantage points?

Part of the answer as to why I did not say more about these other views 
on poisons is methodological. These other perspectives on the stakes of ex-
posure and contamination have only occasionally and briefly intersected 
with the work of toxicologists or shaped, in significant ways, its meaning 
and possibilities. In the meantime, the concerns of “the people” and “the 
state” — about work, dangerous substances, misfortune, the export econ-
omy, pollution, and so on — have not generally been identifiable as spe-
cific concerns about the presence, level, and pathways of toxic elements 
and molecules in Senegalese bodies and environments. In other words, 
contamination and exposure have been most visible in, and indeed made 
visible by, toxicologists’ work. The “at risk/exposed” have come into view 
as such mainly when toxicologists have been involved, in response to mys-
terious deaths or in calls for further monitoring following modest stud-
ies pointing to actual or potential problems of contamination. Exposure 
has not, in any immediately identifiable way, come up as a topic of public 
protest, debate, or activism (though risky matter, such as e- waste and pes-
ticides, have been the target of modest activity from the Dakar- based in-
ternational ngo Enda Tiers Monde and the local chapter of the Pesticides 
Action Network, for example). And, as I have shown throughout this book, 
specific state and international investments in toxicological capacity have, 
for the most part, been modest, brief, and far between. I have, to some 
extent, pulled on the thread of these investments to sketch out a broader 
picture of international interests in toxic risks to health and the environ-
ment, and of how the Senegalese state bets on problems of global health 
and the export economy. I do not, however, claim to have fully elucidated 
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the logic by which toxicological research and regulation has been only par-
tially capacitated. My main concern instead has been to describe what has 
happened to toxicology and toxicologists between, after, and beyond these 
investments and involvements, and to describe this work as the most con-
tinuous and, in some ways, the most expansive and ambitious engagement 
with issues of toxic risk in Senegal.

Thus the histories of toxicology, exposure, and funding choices could 
not be told together through their points of contact. Moreover, it was also 
difficult to research them in parallel. To describe toxicologists’ work over 
time has been a laborious undertaking, for there was no predefined ar-
chive or body of documents. To get sources, I had to form relationships 
with toxicologists and their institutions, through which I might create, 
locate, access, and spend time with their memories, piles of unpublished 
material hidden away in drawers and cabinets, and equipment in various 
states of repair. This was not compatible with what would have been an 
equally laborious, necessarily ethnographic, and worthwhile endeavor: to 
study how a community identified as exposed or at risk interpreted the 
presence and effects of toxicity — and the stakes of its diagnosis — amid 
their other concerns with survival, well- being, suffering, and misfortune 
(Ngagne Diaw being one of the few obvious candidates for such a study). 
Even government records are not easily accessible; much is not archived or 
is still kept — if at all — by ministries or individuals, to which access must 
be negotiated. More detailed histories of, say, the iomc or of the Black-
smith Institute may have been less time- consuming but still difficult to 
reconcile with — and not directly relevant to — a long- term and close- up 
view of the aspirations and capacities with which they intersected in the 
first decade of the 2000s.

The question remains as to why toxicologists are at the center of this 
study. I came to them not, initially, from an interest in toxic hazards but 
from an interest in pharmacists. Earlier, while researching pharmaceuti-
cals, I became both frustrated with lacking and uninformative archival 
sources, and at the same time particularly interested in what happened 
to colonial problems of therapeutic inaccessibility, economic/regulatory 
dependence, and scientific expertise in the post- independence decades. 
Pharmacists, who, before, but especially after, independence were involved 
in drug policy and supply, expanding distribution networks, medicinal 
plant research, quality control, initiating local pharmaceutical produc-
tion, and so on promised richer sources of information about this period. 
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They could also refocus my research on people, action, and meaning rather 
than on things. It was by chance that two of the first pharmacists I met, 
through contacts, during a preliminary research trip were Doudou Ba and 
Mounirou Ciss (also two other important and related studies were under 
way: Kristen Peterson’s work on drug markets in Nigeria and Donna Pat-
terson’s on private pharmacists in Senegal).1 I decided to pursue this lead 
mainly because there did not seem to be any history or ethnography of 
toxicology in Africa nor much scientific or scholarly engagement with the 
issue of contamination, and also because of a rather unfocused fascination 
with the themes of risk and quality that this path of research seemed to 
open onto.

It was only gradually, in the course of my research and writing, that I 
got a clearer idea of the story there was to tell and of why it was important. 
My answer is woven into the details and interpretation that fill the pages of 
this book. Toxicologists’ past tells us that contaminants did not suddenly 
appear as a problem or concern when children began dying in Ngagne 
Diaw in 2007, or when unitar/iomc suggested that an action plan for a 
poison control center be drawn up in 2001. Many other scientists in Africa 
have surely been quietly, modestly working to define problems of public 
concern in studies that appear only in local medical journals or student 
theses, or that never get started or finished at all. We need histories not 
just of scientific problems and knowledge that cross paths with African 
scientists but also fine- grained, uninterrupted views of what it has meant 
to be a scientist in Africa, both on and off the trajectory of international 
“capacity- building” and of global histories of science and medicine. These 
stories can tell us what capacity is, how it is made, kept, and lost, in relation 
to the specific stakes of what existing or missing capacity might be used to 
act on, in other words, in relation to what “good science” in both epistemo-
logical and moral terms might be.2

Yet my commitment to this story also, in part, grew out of a more per-
sonal reflection about what it was that made me uneasy and confused while 
living and working in Dakar among people who “should have been” but 
were somehow not quite, just like me. My neighbors and extended fam-
ily did not go hungry, could afford medical care, had decent housing, and 
dressed well. They were, apparently, middle class. Yet lack of access to 
credit, insurance, and enough stable or well- paid jobs, combined with gaps 
in public services and benefits, and the webs that tied them to even more 
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precarious circles of relatives and friends, seemed to shrink horizons of ex-
pectation, lower the threshold of luxury, and allow destinies to take sharp, 
sickening turns. The neighborhood on weekdays was filled with listless, 
qualified but unemployed young men and women of all ages, sometimes 
joined by children whose school fees could not be paid for the time being, 
or neighbors and relatives in search of a free midday meal, or cars parked 
for lack of gas money. Cuts in the water or power supply were unpredict-
able. The imported, processed foods that were eaten routinely (cookies, 
pasta, powdered milk, mustard) seemed incredibly cheap and of dubious 
quality, while fruit, uht, milk or plastic pouches of yogurt were occasional 
treats. Most people had less furniture and flimsier stuff than I was used to, 
and no books. Bills and coins were constantly being hidden in handshakes, 
to reimburse a friend or relative for “transport,” or to help out with this or 
that. Some recipients were just as well dressed, just as well educated, per-
haps recently just as well employed as the giver.

Like wealth and comfort, life seemed unexpectedly fragile. The death 
of two nieces in my family- in- law shook me. One was admitted to hospi-
tal in a coma with what looked like but was undiagnosable as meningitis  
and died a few months later. Another, who my daughter played with often, 
died only two or three days after being diagnosed with leukemia. An uncle 
and a childhood friend of my husband’s both died, apparently from can-
cers, although they had been diagnosed only months earlier with tubercu-
losis and diabetes; another childhood friend disappeared even more mys-
teriously. The long- ago death in childbirth of my mother- in- law — who, 
again, could afford transportation and care — haunted both my pregnan-
cies. I do not know enough about any of these deaths to say just how pre-
ventable they might have been. But they felt wrong: too quick, too many, 
too unexplained. And these were all people who had the contacts and 
money, of their own or from close relatives, to obtain what treatment and 
care was deemed necessary.

The people I spent time with in my field sites were even more familiar. 
They had salaries, cars, nice suits; it was not uncomfortable to be invited to 
lunch at the Faculty Club. And we were fellow researchers, as they pointed 
out, to emphasize their commitment to giving me time and access. Yet  
here I was, doing what I was trained to do, but they, it seemed, felt they 
were not. They kept busy, were successful, and got promotions. But they 
were waiting . . . for the next project, the next trip overseas.
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They wished they had a working lab, were producing knowledge more 
regularly, could go out and “get a plant and determine what is in it,” as 
Niane had put it, publish more in higher- rated journals, have their students 
do practical exercises and lab- based thesis research, or at least run or in-
form functional public health institutions. They wanted to be better sci-
entists for the pleasure and status of it, of course, but it also seems obvious 
that if they could do their jobs “properly,” they would also be taking a step 
toward identifying threats to public safety and well- being.

The absence of the state, of science, and of regulation as a protective 
presence in Africans’ lives does not happen only “out there” in the global 
political economy, or “up there,” when a higher official concentrates scarce 
resources on something — expected to drive up indicators of economic 
growth and mortality decline, to please the Global Fund or the World 
Bank, to obtain political loyalty or kickbacks — and neglects something 
else. It also happens in a space of partial privilege, in which public servants 
and experts who consider that it is their job to define and control risks to 
the public are not (quite) able to do so, and in which middle- class people 
can easily lose the ability to pay for their own individual protections and 
are not covered by a finer- meshed net of collective protections that some 
of us who live in only somewhat dismantled welfare states still take for 
granted. It seems that both academic and popular audiences outside Af-
rica know little about these positions of partial privilege. These are not 
the most unprotected positions, in which so many Africans who struggle 
to meet basic needs (and which are unquestionably worthy of the greatest 
share of scholarly attention). And they may well perpetuate the inequali-
ties they incompletely benefit from. As Thomas Bierschenk remarks, early 
work on public services in Africa focused on corruption, assimilating 
workers of the state to its broader process of privatization and criminaliza-
tion.3 Yet his team’s subsequent project found “another face of the creeping 
privatization of public services”: when local officials use their own private 
resources to make calls, get to meetings, and transport and feed prisoners, 
in other words, to “make the state work.”4

This book describes acts analogous to these, acts not of activism or of 
heroism but merely of efforts to do one’s job, and yet which bring a mini-
mum of public service and protection into being. At the same time, toxi-
cologists’ bigger but seemingly banal wishes — to have their own lab(s), to 
inform regulation that works, to run a functional poison control service —  
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should also make us ask ourselves, whatever the condition of the welfare 
system under which we live and the degree of privilege we have within it: 
How much can we and should we expect from the state and from science? 
What protections and what possibilities for doing meaningful public work 
should be demanded, for and by Africans who, on the whole, have fewer of 
these, but that many of us, African or not, are at risk of losing?
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tinue supervising his students. 

 99 This section draws on four interviews I conducted with Niane in his home 
and his retail pharmacy in March and August of 2010, as well as on the cv in 
his possession that he allowed me to make a copy of. 

 100 M. Crame, “Présentation,” March 1, 1959, accessed July 23, 2011, http://www 
.ltidelafosse.net/.

 101 The other sixteen were not necessarily French; many came from other 
French- speaking African countries to study in Dakar. 

 102 Shapin, “Invisible Technician.”
 103 Doudou Ba, interview by author, March 29, 2010; Mounirou Ciss, interview 

by author, February 22, 2010.
 104 Cooper, “Conflict and Connection,” 1519.
 105 Timmermans, “A Black Technician and Blue Babies.” 
 106 Timmermans, “A Black Technician and Blue Babies,” 222.
 107 Abraham, “Contradictory Spaces,” 217. 
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 108 This information is derived from the Bulletins de la Faculté de Médecine, 
Pharmacie et d’Odonto- Stomatologie de Dakar, published as a serial. 

 109 Doudou Ba, interview by author, March 29, 2010. 

3  ·  ROUTINE RHYTHMS AND THE REGULATORY IMAGINATION

 1 Exposé des travaux scientifiques de Monsieur Doudou Ba, maitre assistant 
de Chimie Analytique a la Faculte de Medecine et de Pharmacie de Dakar, 
Senegal, unpublished manuscript, lcat Unofficial Archives; Mounirou Ciss, 
interview by author, February 22, 2010. 

 2 Mounirou Ciss, interview by author, February 22, 2010.
 3 Babacar Niane, interview by author, August 5, 2010. 
 4 Babacar Niane, interview by author, August 5, 2010.
 5 Diouf, “Le clientélisme, la ‘technocratie’ et après?”; Diouf, “Senegalese 

Development.”
 6 Bromley, “Making Sense of Structural Adjustment.” 
 7 Diouf, “Le clientélisme, la ‘technocratie’ et après?”
 8 Bromley, “Making Sense of Structural Adjustment.”
 9 Piot, Nostalgia for the Future, 66. 
 10 Mbembe and Roitman, “Figures of the Subject”; Ferguson, Expectations of 

Modernity; Geissler, “Parasite Lost.”
 11 Riddell, “Things Fall Apart Again.”
 12 Diouf, “Fresques murales et écriture de l’histoire.”
 13 Haddar, Séminaire sur les conséquences sociales. This collection, like many 

others analyzing the social impact of adjustment measures, focuses especially 
on the health and education sectors. See also Pfeiffer and Chapman, “Anthro-
pological Perspectives.”

 14 Riddell, “Things Fall Apart Again”; Haddar, Séminaire sur les conséquences 
sociales; Pfeiffer and Chapman, “Anthropological Perspectives.”

 15 See, for example, Whyte, “Pharmaceuticals as Folk Medicine”; Banégas and 
Warnier, “Nouvelles figures de la réussite”; and Geissler et al., “Sustaining the 
Life of the Polis.”

 16 Diop, “Essai sur ‘l’art de gouverner.’ ”
 17 Cited by Diop, “Essai sur ‘l’art de gouverner,’ ” 15.
 18 Diouf, “Fresques murales et écriture de l’histoire”; Haddar, Séminaire sur les 

conséquences sociales.
 19 Fassin, “Du clandestin à l’officieux”; Fassin, “Vente illicite des médicaments.” 

See also Fall et al., “Gouvernance et corruption.”
 20 Tousignant, “Qualities of Citizenship.”
 21 Jaffré and Olivier de Sardan, eds., Une médecine inhospitalière, 148, distin-

guish three historical periods: 1) free health care with medicines, 2) free 
health care without medicines, and 3) health care and medicines for a fee. 

 22 Foley, Your Pocket Is What Cures You.
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 25 Whyte, “Pharmaceuticals as Folk Medicine”; Pfeiffer and Chapman, “Anthro-

pological Perspectives”; Turshen, Privatizing Health Services.
 26 Fall et al., “Gouvernance et corruption”; Jaffré and Olivier de Sardan, eds., 

Une médecine inhospitalière; Ndoye, La société sénégalaise face au paludisme; 
Masquelier, “Behind the Dispensary’s Prosperous Façade.”

 27 Livingston, Improvising Medicine, and Wendland, A Heart for the Work, 
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“Parasite Lost,” and Kilroy- Marac, “Nostalgic for Modernity.”

 28 Gaillard and Waast, in “L’aide à la recherche en Afrique subsaharienne,” 
82 – 83, note how national research institutions had to be restructured and/or 
reoriented to benefit from foreign funding sources. Gaillard, in “Senegalese 
Scientific Community,” notes that external aid accounted for 75 percent of the 
national research budget in Senegal from the late 1980s.

 29 Waast, “L’état des sciences,” 12. 
 30 Gaillard, “Senegalese Scientific Community,” 165.
 31 Gaillard et al., “Africa,” 184 – 185. See also Eisemon and Davis, “Quality of 

Scientific Training and Research.”
 32 Gaillard et al., “Africa,” 177.
 33 Waast, “L’état des sciences,” 5.
 34 Waast, “L’état des sciences,” 5. 
 35 A good example is the Senegalese virologist Souleymane Mboup and his pub-

lic hospital laboratory; see Gilbert, “Re- visioning Local Biologies.”
 36 Gaillard et al., “Africa,” 185 – 187. On the ways in which an older national and 

public ethos of science remains present in emerging institutions and forms of 
scientific work, see, for example, Geissler, “What Future Remains?” 

 37 Geissler, ed., Para- States and Medical Science.
 38 Mamadou Fall, interviewed by author, August 20, 2015. 
 39 Amadou Diop, interviewed by author, August 25, 2010.
 40 Mamadou Fall, interviewed by author, August 20, 2015.
 41 “Curriculum Vitae, Babacar Niane,” personal document in possession of  

the author. 
 42 Dzidzornu, “Marine Pollution Control.”
 43 unep, “West and Central African Action Plan,” 49. 
 44 Dzidzornu, “Marine Pollution Control,” 457 and 472.
 45 unep, “First Workshop of Participants.”
 46 There is a large body of literature on the politics and social effects of stan-

dards, including on the “appropriate” use of technologies. For a useful review, 
see Timmermans and Epstein, “World of Standards.”
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 47 unep, “West and Central African Action Plan,” 7; Dzidzornu, “Marine Pollu-
tion Control,” 475 and 481. 

 48 Portmann, State of the Marine Environment, 5. 
 49 Ba et al., “Recherche et dosage des traces de métaux lourds.”
 50 Doudou Ba, interview by author, March 29, 2010. 
 51 Doudou Ba, interview by author, March 29, 2010.
 52 Ndiaye, “Contrôle de qualité.” 
 53 Monote, “Contribution à la détermination de la valeur.” 
 54 Samou, “Les aliments enrichis de vitamine D.” 
 55 Kane, “Contribution à l’état de la qualité,” 1. 
 56 Bara Ndiaye, interview by author, March 8, 2010. 
 57 See also Tousignant, “Pharmacy, Money and Public Health.”
 58 Only a small fraction of thesis research involved laboratory analysis, how-

ever. A few theses were bibliographic essays on specific toxic risks or ana-
lytical methods, while the majority involved “paper- based” research, that 
is, based on the collection and analysis of existing data (e.g., information in 
clinical registers) or of responses to questionnaires (e.g., on knowledge and 
practices pertaining to toxic risks such as pesticide use among farmers). 

 59 Babacar Niane, interview by author, August 19, 2010. 
 60 Ndour, “Contrôle de certains métaux lourds”; Sy, “Contribution à l’étude 

du thé vert”; Sarr, “Contribution à l’étude de la pollution atmosphérique.” A 
1993 thesis on the presence of mercury in skin lighteners notes that it was not 
possible to use the aas for analyses (a less sensitive colorimetric method was 
used instead); either the machine had broken down or the lab no longer had 
the necessary consumables (gas, standards, reagents) to use it. 

 61 Dia, “Recherche et dosage des aflatoxines”; Bathily, “Aflatoxines dans les 
aliments”; Sall, “Recherche et dosage des aflatoxines”; Diouf, “Aflatoxines 
dans l’arachide”; Kandji, “Etude de la composition chimique et de la qualité”; 
Saine, “Aflatoxines dans l’huile.” 

 62 Diouf, “Aflatoxines dans l’arachide,” 245. 
 63 Diop, “Etude de la qualité de l’eau”; Diatta, “Contribution à l’étude de la qual-

ité des corps gras alimentaires”; Coly, “Recherche et dosage des résidus de 
pesticides”; Kane, “Contribution à l’étude de la qualité des beurres.”

 64 Niane, “Surveillance de la pollution marine.”
 65 I do not have the specific reference for this document, but Niane described 

the research to me in several of our interviews. 
 66 Babacar Niane, interview by author, August 19, 2010.
 67 Lab members published about ten articles in Dakar Médical reporting results 

of analyses (with the aas, gc, and hplc) of heavy metals, pesticides, and 
aflatoxins between 1992 and 2004. Two others, conducted in collaboration 
with other laboratories in the faculty, one reporting animal toxicity tests of 
a medicinal plant and the other on prescribing patterns, were also published 
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European journals reporting analyses performed in the Dakar lab (i.e., ex-
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lance de la pollution par les métaux lourds,” and Diop et al., “Contamination 
par les aflatoxines.” 

 68 Tousignant, “Pharmacy, Money and Public Health.”
 69 That is, employees of sanitary or commercial control services, as opposed to 

university staff members, who are also paid by the state. 
 70 Dia, “Recherche et dosage des aflatoxines,” 532; emphasis mine. 
 71 Mounirou Ciss, interview by author, February 22, 2010.
 72 Doudou Ba, interview by author, March 29, 2010.
 73 Mamadou Fall, interview by author, February 4, 2010. 
 74 Masquelier, “Behind the Dispensary’s Prosperous Façade,” 271; Piot, Nostal-

gia for the Future, 38.
 75 Pfeiffer and Chapman, “Anthropological Perspectives”; Foley, Your Pocket Is 

What Cures You.
 76 Ba et al., in “L’arachide,” 176, describe the process, which uses pressurized 

gaseous ammonia, and relate its use to European regulations. 
 77 Diouf et al., “Intoxication massive à l’ammoniac.”
 78 On the ways in which European food quality standards affect export agri-

culture in Burkina Faso and Zambia, see Freidberg, French Beans and Food 
Scares.

 79 Piot, Nostalgia for the Future, 40. See also Bayart et al., Criminalization of the 
State.

 80 Masquelier, “Behind the Dispensary’s Prosperous Façade,” 287.
 81 Livingston, Improvising Medicine, 29 – 51. 
 82 For example, Amadou Diouf made this type of comment in the public de-

fense of a thesis on pesticide residues in dried fish and in a presentation at a 
session on the topic of pesticides at the World Social Forum, which took place 
in Dakar in February 2011, as well as during cap staff meetings when a case 
of collective poisoning that might have involved pesticide- contaminated let-
tuce was brought up. 

4  ·  PROLONGING PROJECT LOCUSTOX,  

INFRASTRUCTURING SAHELIAN ECOTOXICOLOGY

 1 Gaillard and Waast, “L’aide à la recherche en Afrique.”
 2 fao, Rapport de la vingt- neuvième session.
 3 Hough, “Poisons in the System”; usaid, Review of Environmental; Grant, 

“Appendix 15,” 162, describes a climate of concern about the fao’s environ-
mental policies regarding assistance involving pesticide provision and use, 
and a lack of information about the risks posed by pesticides in tropical 
climates.

 4 Galt, “Beyond the Circle of Poison.”
 5 Weir and Schapiro, Circle of Poison.
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 8 Edwards and Huddleston, Efficacy and Environmental Effects, 1.
 9 tams and cicp, Locust and Grasshopper Control.
 10 usaid, Review of Environmental Concerns.
 11 Grant, “Annex 15,” 162 – 166. 
 12 fao, Desert Locust Research and Development Register, 29 – 30.
 13 Everts, Environmental Effects of Chemical Locust and Grasshopper Control.
 14 Everts, Environmental Effects of Chemical Locust and Grasshopper Control, 15.
 15 Van Dyk and Pletschke, “Review on the Use of Enzymes.” 
 16 Everts, Environmental Effects of Chemical Locust and Grasshopper Control, 1.
 17 Everts, Environmental Effects of Chemical Locust and Grasshopper Control, 15.
 18 Everts, Environmental Effects of Chemical Locust and Grasshopper Control, 12.
 19 Everts, Environmental Effects of Chemical Locust and Grasshopper Control, 1.
 20 In the 1960s and 1970s, oclalav took an active role in research on and mon-

itoring of pests, and then in the application of pesticides. In 1983, the French 
government stopped its financial and technical support to the organization. 
By 1988, in the middle of a major locust invasion, oclalav began transfer-
ring its responsibilities to the national plant protection divisions and even-
tually ended its activities. See Sidia et al., “oclalav and Its Environment”; 
Roy, Histoire d’un siècle de lutte anti- acridienne, 266 – 268.

 21 Everts, Environmental Effects of Chemical Locust and Grasshopper Control, 
preface. 

 22 Everts, et al., Locustox Project. 
 23 Member states of cilss are Burkina Faso, Cape Verde, Senegal, Mali, the 

Gambia, Guinea, Guinea- Bissau, Mauritania, Niger, and Chad. It became 
involved in pest management following the droughts and crop pest incursions 
of the 1970s and developed a common regulation for the registration of pes-
ticides from the early 1990s, leading to the creation of the Sahelian Pesticides 
Committee in 1994: Diarra, “Pesticides Registration and Regulation,” 25. 

 24 Meerman, “Mission au Projet fao.” 
 25 Ndour, “Participation aux opérations,” 6. 
 26 Ndour, “Participation aux opérations”; Danfa and van der Valk, “Toxicity 

Tests with Fenitrothion.” 
 27 Ndour, “Participation aux opérations.”
 28 Van der Stoep, “Development of Laboratory Toxicity Tests.”
 29 Van der Stoep, “Development of Laboratory Toxicity Tests,” 2; van der Valk, 

“A Laboratory Toxicity Test.” 
 30 Lahr et al., Effects of Experimental Locust Control. 
 31 Lahr et al., Effects of Experimental Locust Control.
 32 Meerman, “Mission au Projet fao”; Danfa et al., “Tests de toxicité aigue sur 

un parasitoide.”
 33 Niassy et al., “Impact of Fenitrothion Applications.”
 34 Van der Valk and Kamara, “Effect of Fenitrothion and Diflubenzuron,” 39. 
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 35 Meerman, “Mission au Projet fao.”
 36 Thiam, “Elaboration de la table de survie partielle.”
 37 Lahr et al., Effects of Experimental Locust Control.
 38 Beye et al., “Effets du fenitrothion sur les coléopteres épigés.”
 39 Pesticides Referee Group, “Evaluation of Field Trial Data.” 
 40 This amount was supplemented by 202,059 usd from the Senegalese govern-

ment in national staff salaries and some equipment and pesticides.
 41 fao, Effets sur l’environnement de la lutte antiacridienne. 
 42 Meerman, “Mission au Projet fao,” 4.
 43 Meerman, “Mission au Projet fao,” 2.
 44 Meerman, “Mission au Projet fao,” 2.
 45 fao, Effets sur l’environnement de la lutte antiacridienne, 20. 
 46 fao, Effets sur l’environnement de la lutte antiacridienne.
 47 mgp- Afrique, “Étude de marché.”
 48 fao, “Thirty- Second Session.”
 49 fao, “Thirty- Second Session”; emphasis mine. 
 50 Fieldnotes, Dakar, March 10, 2010. 
 51 Tousignant, “Insects- as- Infrastructure.”
 52 See, for example, O’Neill and Rodgers, eds., Special Issue on Infrastructural 

Violence, and Von Schnitzler, “Citizenship Prepaid.”
 53 Simone, “People as Infrastructure”; De Boeck, “Infrastructure.”
 54 Robbins, “Smell of Infrastructure.”
 55 Amin, “Telescopic Urbanism”; Amin, “Surviving the Turbulent Future.” 
 56 Harvey and Knox, “Enchantments of Infrastructure.”
 57 Everts, “Ecotoxicology for Risk Assessment in Arid Zones,” 1. 
 58 Everts, “Ecotoxicology for Risk Assessment in Arid Zones,” 1. 
 59 Everts, “Ecotoxicology for Risk Assessment in Arid Zones,” 1.
 60 Rattner, “History of Wildlife Toxicology.” 
 61 This history is not, of course, necessarily progressive: cuts to ecological and 

wildlife monitoring even in wealthy countries, notably the United States and 
Canada, have at times reversed the degree of environmental protection pro-
vided by governments. 

 62 For a similar argument, see Mika, “Fifty Years of Creativity.”

5  ·  WAITING/NOT WAITING FOR POISON CONTROL

 1 Alassane Diagne, personal communication, February 1, 2010. 
 2 Alassane Diagne, personal communication, February 15, 2010. 
 3 Fieldnotes, Dakar, February 1, 2010. 
 4 Mathias Camara, interview by author, February 15, 2010. 
 5 Fieldnotes, Dakar, February 15, 2010. 
 6 I attended weekly staff meetings; conversed, mostly informally, with staff 

members during their workday; participated in the design of and data collec-
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tion for the envenomation survey; and hung out in the common office and, 
later, the helpline room. 

 7 Droney, “Ironies of Laboratory Work,” 364.
 8 Doudou Ba, interview by author, March 29, 2010. 
 9 Cailleux, “Identification rapide des formes médicamenteuses.”
 10 Kara, “Étude statistique des intoxications aigues”; Fall, “Pharmacovigilance.” 
 11 “Compte- rendu de la seconde réunion du groupe de travail Centre Anti- 

Poison,” November 22, 2001, lth Administrative Archives. 
 12 unitar and iomc, “unitar/iomc Programme to Assist Countries.” 
 13 who, Guidelines for Poison Control, v.
 14 Govaerts et al., “Draft Report on the Survey of Poison Control Centres.” 
 15 who, Guidelines for Poison Control, 3; Laborde, “New Roles for Poison Con-

trol Centres.”
 16 unitar and iomc, “unitar/iomc Programme to Assist Countries.” The 

Rotterdam and Stockholm Conventions in particular create a demand for 
capacity, the first to undertake the evaluations that would allow for “Prior 
Informed Consent” to the importation of selected hazardous substances and 
the second to monitor the elimination of persistent organic pollutants (pops). 
The Basel Convention is about controlling the circulation of hazardous 
waste. 

 17 unitar and iomc, “unitar/iomc Programme to Assist Countries.” See 
also Clarke, “Experience of Starting a Poison Control Centre.”

 18 deec to Amadou Diouf, “Convocation à la réunion d’examen du projet  
d’arrêté portant création de la Commission Nationale de Gestion des Pro-
duits Chimiques,” 2001, lth Administrative Archives. 

 19 Amadou Diouf, “Plan d’action centre antipoison,” n.d., photocopy of slide-
show presentation, lth Administrative Archives. 

 20 “decret n° 2004 – 1404 du 4 novembre 2004 portant organisation du 
Ministère de la Santé et de la Prévention Médicale,” Journal Officiel de la  
République du Sénégal 6194 (December 4, 2004). 

 21 Accord de coopération scientifique entre l’ucad (Sénégal) et l’Université du 
Littoral Côte d’Opale (France), 2004, lth Administrative Archives. 

 22 Bierschenk, States at Work, 14.
 23 This and the following quotes are from Alassane Diagne, interview by author, 

February 15, 2010. 
 24 Bierschenk, States at Work, 14. 
 25 Galvan, “Political Turnover”; Diouf, “Le clientélisme, la ‘technocratie’ et 

après?”
 26 De Jong and Foucher, “La tragédie du roi Abdoulaye?” 
 27 De Jong and Quinn, “Ruines d’utopies.”
 28 De Jong and Foucher, “La tragédie du roi Abdoulaye?”; Melly, “Ethnography 

on the Road.”
 29 De Jong and Foucher, “La tragédie du roi Abdoulaye?,” 192.
 30 De Jong and Foucher, “La tragédie du roi Abdoulaye?,” 193.
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 31 De Jong and Foucher, “La tragédie du roi Abdoulaye?,” 188.
 32 De Jong and Foucher, “La tragédie du roi Abdoulaye?,” 190.
 33 On migrants as investors in Dakar’s future through partial acts of construc-

tion, see Melly, “Inside- out Houses.”
 34 République du Sénégal, “Plan national de développement sanitaire,” 17. 
 35 Rees, “Humanity/Plan”; Redfield, Life in Crisis; Redfield, “Bioexpectations”; 

Nguyen, “Government- by- Exception.” For further discussion of the historical 
and territorial distinctions between — and the different publics imagined and 
served by — global health and international and national health, see, for ex-
ample, Brown et al., “The World Health Organization”; Lakoff, “Two Regimes 
of Global Health”; Prince, “Situating Health and the Public”; and Geissler, 
“Archipelago of Public Health.” 

 36 Tousignant, “Citizens of Quality”; Tichenor, “Power of Data”; Léveque, “La 
gouvernementalié aux marges de l’Etat.”

 37 Geissler, Para- States and Medical Science.
 38 Sullivan, “Mediating Abundance and Scarcity.”
 39 Geissler, “The Archipelago of Public Health.”
 40 Sullivan, “Mediating Abundance and Scarcity”; Tousignant, “Citizens of 

Quality”; Tichenor, “The Power of Data.”
 41 Mamdani, Scholars in the Marketplace, 98. 
 42 On the history and functioning of the lncm, see Tousignant, “Pharmacy, 

Money and Public Health.”
 43 See also Tichenor, “Power of Data.” 
 44 Note that Pure Earth (formerly the Blacksmith Institute), through the cre-

ation of a Global Alliance on Health and Pollution, has been actively cam-
paigning for the recognition of pollution, including toxic exposure, as an 
urgent global health problem. 

EPILOGUE

 1 These have since been published as Speculative Markets and Pharmacists in 
Senegal. Additionally, Laurence Monnais and I jointly developed another 
project on pharmacists’ expertise more broadly, in both Vietnam and Sene-
gal; see “The Values of Versatility.”

 2 See the articles in Geissler and Tousignant, eds., Capacity as History and 
Horizon. 

 3 Bierschenk, States at Work, 2. On the privatization/criminalization and 
predatory nature of the state in Africa, see Bayart et al., Criminalization 
of the State; Mbembe, On the Postcolony; and Mbembe and Meintjes, 
“Necropolitics.”

 4 Bierschenk, States at Work, 9. 
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