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Abstract
This essay is a historical–geographical account of how scientists and public health 
officials conceptualized and assessed northern radioactive exposures in the late 
1950s and 1960s. The detection of radionuclides in caribou bodies in northern Can-
ada both demonstrated the global reach of nuclear fallout and revealed the uneven-
ness of toxic relations and radioactive exposures. Following the documentation of 
the lichen–caribou–human pathway of exposure, Canadian public health officials 
became increasingly concerned about the possibility of heightened radioactive 
exposures among Indigenous northerners. Between 1963 and 1969, scientists and 
officials with Canada’s Radiation Protection Division (RPD) coordinated an inter-
departmental monitoring program through which they sought to determine whether 
the consumption of contaminated caribou meat had caused radioactive exposure 
levels in northern communities to exceed the officially recognized “safe limits.” In 
1969, the northern monitoring program was suspended after officials determined 
that radionuclide body burdens had not exceeded the threshold for radioactive expo-
sures. While the RPD emphasized its development of a technoscientific approach 
to measuring radioactive body burdens, the legitimacy of the monitoring program 
was linked directly to interdepartmental relations within Canada’s colonial northern 
administration. I situate the northern monitoring program within broader shifts in 
public health approaches to radiation protection and use Gabrielle Hecht’s concept 
of nuclearity to demonstrate how RPD officials employed the logic of the threshold 
in their assessment of radioactive exposures.
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Introduction: A New “Caribou Problem” in the North?

In 1962, William Pruitt, a “specialist in the ecology of northern mammals” and for-
mer associate professor of biology at the University of Alaska-Fairbanks (UAF), 
described what he viewed as the emergence of a new caribou problem in northern 
Canada (Pruitt 1962, p. 24). While biologists had struggled for years to determine 
the cause of ongoing population declines among Canada’s barren-ground caribou 
herds, he argued that the new problem was tied directly to the ecological transfor-
mations unleashed since the onset of the atomic age. After more than a decade of 
atmospheric nuclear testing, barren-ground caribou, he wrote, had been trans-
formed into “hot spots” of radioactive contamination (1962, p. 24). For Pruitt, the 
discovery of radionuclides in caribou bodies represented a “neat demonstration of 
the interdependence of all living things” and signaled the vulnerability of northern 
communities to radioactive contamination (1962, p. 25). Since people consumed 
caribou throughout the Arctic, Pruitt suggested that the entire northern food chain 
might have been contaminated. “Behind all the reassuring announcements and news 
releases about nuclear explosions since the beginning of the Atomic Age,” Pruitt 
warned, “there has lurked the spectre of the time when the so-called ‘safe limits’ 
would be exceeded. It is clear that for a great area of the earth’s surface that time has 
now come” (1962, p. 25).

The question posed, however, was whether the emergence of this new caribou 
problem caused radioactive exposure levels to exceed the officially recognized “safe 
limits” in communities throughout northern Canada. Pruitt’s assertion, which was 
based mainly on the ecologist’s past research in northern Alaska, heightened con-
cerns among federal bureaucrats and public health officials in Canada and revealed 
a significant geographical lacuna in the federal government’s knowledge of radioac-
tive exposures. Although the government had initiated a nationwide fallout monitor-
ing program in the mid-1950s, public health officials acknowledged that studies of 
radioactive contamination in the food chain had focused on more populated southern 
regions of the country (Bird  1964a, p. 1029).1 To address this critical gap, the Radi-
ation Protection Division (RPD) of the Department of National Health and Welfare 
(DNHW) initiated a northern monitoring program in 1963, which involved col-
laborative arrangements among multiple government agencies and members of the 
country’s northern administration. Over the next 6 years, participants in this moni-
toring program collected and analyzed biological samples from animal and human 
bodies, conducted experimental human radiation studies, and deployed specialized 
sensing technologies designed to detect and measure radionuclide “body burdens” 
(Bird 1964c; Tracy et al. 1997). Through the development and coordination of this 
monitoring program, the RPD sought to assess the geographic distribution of envi-
ronmental radioactivity while determining if the resulting radioactive exposures had 
indeed exceeded the “so-called ‘safe limits.”

1  Library Archives Canada (hereafter cited as LAC), RG 109 (Canadian Wildlife Service), Vol. 475, 
File Wl.U. 341. Peter Bird, “On the Problem of Radioactive Fallout Levels in Canada’s North,” February 
1963.
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The RPD’s “Special Northern Study” (Bird 1964a) was bound up with official 
efforts to determine if the global dispersal of radioactive fallout had transformed 
northern Canada into a “nuclear” space. Throughout the circumpolar north, scien-
tists had detected heightened levels of radioactive material in northern food chains. 
However, I suggest, following historian Gabrielle Hecht’s (2012) assessment of the 
global uranium trade, that the presence of radionuclides in the flesh and bones of 
caribou did not mean that northern Canada would be treated as a nuclear space. 
Through its attempt to monitor environmental radioactivity and radioactive expo-
sures in the region, the RPD became an active participant in the negotiation of north-
ern “nuclearity” (Hecht 2012). Hecht defines nuclearity as the way in which specific 
nations, places, programs, or technologies are designated as nuclear or nonnuclear 
and argues that its spatial and temporal parameters are unevenly distributed and 
inherently unstable (2012, pp. 14–15). Rather than a fixed ontological category with 
rigid boundaries, nuclearity, Hecht argues, is a “technopolitical phenomenon that 
emerges from political and cultural configurations of technical and scientific things, 
from the social relations where knowledge is produced” (2012, p. 15). Indeed, the 
RPD’s status as an arbiter of northern nuclearity was tied to its ability to develop the 
technological capacity and scientific methods required to detect, measure, and moni-
tor radioactive exposures across the vast geographical expanse of northern Canada.

The official narrative of the northern monitoring program is indicative of the 
increasing belief that postwar Canadian governments held in the ability of scientific 
institutions to render northern environments legible through conceptual frameworks, 
scientific methods, and technologies developed elsewhere (Bocking 2013; Power 
and Keeling 2018; Coates 1994). As the northern monitoring program expanded, 
the RPD increasingly linked its “epistemic authority” (Gieryn 1999, p. 1) to a par-
ticular combination of scientific practice and technological development.2 However, 
a reading of the archival records produced by scientists and officials involved in the 
northern monitoring program reveals the instability of the RPD’s technoscientific 
framing of northern environmental radioactivity.3 As a southern research and public 

2  Sociologist of science Thomas Gieryn argues that epistemic authority refers to the “legitimate power to 
define, describe, and explain bounded domains of reality” (1999, p. 1). See Bocking (2009) for a specific 
examination of northern science.
3  My analysis of the northern monitoring program is based primarily on an examination of two archival 
collections that were produced through the RPD’s interactions with officials, scientists, and field agents 
in the Canadian Wildlife Service (CWS) and the Department of Indian Affairs and Northern Develop-
ment (DIAND). Library Archives Canada (LAC), RG 85 (Northern Affairs Program), Vol. 2081, File 
1003-3-14 (1): Sub-Committee on Anthrax and Radiation; and LAC, RG 109 (Canadian Wildlife Ser-
vice). Vol. 475 File Wl.U 341: Radioactive Contamination. These documents cover the operations of 
RPD officials and scientists until 1967. This was a critical period in the RPD’s northern monitoring 
program, which included the completion of the first major survey of exposures. The RPD’s operational 
records, which are housed in Canada’s federal archives, cover the entirety of the temporal period during 
which the northern monitoring program was in operation, including the results of the 1967–1969 survey 
discussed below (see LAC, RG 29, Operational Records of the Radiation Protection Bureau, 1950–1984; 
RG 29, Files of the Radiation and Protection Branch, 1959–1979). Although I have submitted formal 
requests to access these records through the federal Access to Information Act, closures and delays in 
processing due to Covid-19 will prevent me from accessing these materials before publication of this 
paper. In the absence of these documents, I draw on published scientific papers and government reports 
to piece together the final years of the RPD’s Special Northern Study. For a relevant discussion of the 
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health institution based in Ottawa, the RPD relied on existing and emerging colonial 
infrastructures (Cowen 2020) to overcome the geographical challenges associated 
with monitoring radioactive exposures in northern Canada. Throughout the dura-
tion of the northern monitoring program, the RPD established institutional linkages 
with agencies in Canada’s northern administration and sought to enroll northern res-
idents, researchers, and wildlife managers as participants in the northern investiga-
tion. Connections forged through the establishment of this network were vital to the 
RPD’s northern monitoring program’s legitimacy.4

In Canada, government agencies, federal scientists, and public health officials 
emphasized the logic of the threshold as they sought to determine whether northern 
Canada had been transformed into a nuclear space. By asserting that exposure lev-
els had already exceeded the “safe limits,” Pruitt (1962) implied that northern Can-
ada had been rendered nuclear by the particular way in which radionuclides moved 
through Arctic ecosystems. As officials in Canada moved to test Pruitt’s claims, they 
based their assessment of northern radioactive exposures on threshold values estab-
lished by international scientific committees and radiological health organizations 
(ICRP 1959a, b; Federal Radiation Council 1960). Intended to delineate a boundary 
between ostensibly safe and unsafe levels of radioactive exposure, the threshold, I 
suggest, represented a technopolitical apparatus (Burch 2019; Hecht 2009) that was 
developed in distant institutional contexts and used by RPD officials to interpret 
and frame dynamic socioecological relationships in northern Canada. For Canada’s 
public health officials, the question of whether or not exposure levels had exceeded 
the “safe limits”—or threshold values—was fundamental to determining whether 
radioactive fallout had transformed northern Canada into a nuclear space. However, 
rather than a natural or stable boundary, the concept of a threshold for radiological 
hazards proved to be a site of contested knowledge claims, persistent debate, and 
scientific uncertainty (Hamblin 2008; Cram 2016; Walker 2000).

This essay is a historical–geographical account of the way in which scientists and 
public health officials conceptualized and assessed northern radioactive exposures in 
the late 1950s and 1960s. Drawing on Hecht’s description of nuclearity’s historical 
and geographical contingencies, the paper attends to the spaces in which scientists 
and public health officials negotiated the placement of the boundary between the 
nuclear and nonnuclear in northern Canada. Over the past two decades, historical 
geographers of science have paid increasing attention to the “situated nature of sci-
entific knowledge production and reception and the migratory patterns of science 
on the move” (Finnegan 2008). Stephen Bocking argues that historical geographies 

Footnote 3 (continued)
archival inclusions and exclusions engendered by the high degree of state involvement in nuclear pro-
jects, see Pitkanen and Farish 2018, p. 874.
4  Researchers and officials involved in the northern fallout studies used the terms Eskimo to refer to 
Inuit, Iñupiat, Inuvialuit, and Yupik communities, and Indian to refer to First Nations. I have attempted 
to use specific and currently accepted terminology in cases where I am able to identify an individual’s 
community or nation. When quoting officials and reports, however, I have maintained the language used 
in the reports if it reveals the racial and colonial aspects of the monitoring programs. For more on termi-
nology and naming Indigenous communities and nations, see Kaplan (n.d.).
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of science have demonstrated the importance of place and movement to the pro-
duction of scientific knowledge about northern contaminants; “like contaminants 
themselves,” Bocking writes, “knowledge about them is located in specific places, 
and can move” (2017, p. 425). Like the global dispersal of nuclear fallout, north-
ern nuclearity was not bound by political borders. Indeed, an examination of the 
RPD’s assessment of northern radioactive exposures highlights the limits of national 
approaches to nuclear histories (Abraham 2006). By following the movement of 
ideas about radioactive contamination in northern environments through an emer-
gent transboundary scientific network, this paper examines the relationship between 
the spatiality of environmental radioactivity and the production of scientific knowl-
edge about radioactive exposures in northern Canada.

In the first section, I outline how the global dispersal of nuclear fallout produced 
by atmospheric nuclear tests became a problem for Canadian public health officials 
in the mid-1950s. In this section, I demonstrate that increasing awareness of the fall-
out problem reshaped official understandings of radiation exposures and, ultimately, 
led to the emergence of the RPD as a critical institution in the state’s public health 
approach to radiation protection. The historical analysis then turns to northern 
Alaska, where a group of scientists involved in a series of bioenvironmental stud-
ies funded by the US Atomic Energy Commission (AEC) contributed to the docu-
mentation of the ecological mechanisms underpinning a distinct northern pathway 
of exposure. Due to the particular way that radioactive material moved through the 
lichen-caribou-human food chain, biologists and ecologists throughout the circum-
polar north believed that northern animals and people were at risk of heightened 
radioactive exposures. The dissemination of AEC-funded research through unoffi-
cial channels heightened concerns about radioactive exposures in northern Canada. 
The third section examines the RPD’s attempt to assess the severity of radioactive 
exposures in northern Canada by developing a technoscientific monitoring program. 
In this section, I consider the scientific methods employed by RPD scientists and 
officials as they monitored radioactive exposure levels in communities across north-
ern Canada. In the conclusion, I reflect on the way in which the RPD’s monitoring 
program was linked to the establishment of the boundary between the nuclear and 
nonnuclear in northern Canada.

Monitoring Fallout

In 1945, radioactive contamination was transformed into a global environmental 
problem. Since the mid-1920s, scientists had been aware of the somatic and genetic 
hazards posed by exposure to X-rays and radium (Boudia 2007). However, the 1945 
detonation of the first atomic weapon at the Trinity test site in New Mexico, and 
the US bombing of Hiroshima and Nagasaki, transformed anthropogenic radioac-
tive contamination into a planetary force (Martin and Harbinson 1979; Masco 
2015). These first nuclear explosions released vast amounts of radioactive debris 
into the atmosphere, which was deposited as fallout across the earth’s surface over 
a period of several months (UNSCEAR 1958, p. 11). The subsequent development 
of national atmospheric nuclear testing programs radically altered the scale of the 
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“fallout problem” (Commoner 1958). Between 1953 and 1958, the US, UK, and 
the Soviet Union conducted more than 220 atmospheric nuclear tests, which caused 
widespread concern about radioactive contamination and exposures (Higuchi 2018; 
Pavlovski 1998, p. 219; Pochin 1983, p. 75).

As scientists and public health officials assessed radioactive exposures, they had 
to negotiate the unstable terrain of threshold values. In the postwar period, govern-
ments in North America adopted with only minor modifications the International 
Commission on Radiological Protection’s (ICRP) recommendations on safe levels 
of exposure to radioactive material (Bird 1964a; Hamblin 2008, p. 5; Stephens 2002, 
p. 96; Martin and Harbinson 1979, p. 59). However, the concept of a safe level of 
exposure changed over time. During the 1950s, biologists and geneticists increas-
ingly questioned the existence of a threshold dose for certain forms of biological 
damage (Martin and Harbinson 1979, p. 59; Hamblin 2008, pp. 11-15; Cram 2016, 
pp. 522–524). As scientists produced new knowledge about radioactive exposures, 
the ICRP replaced the term tolerance dose, which implied a level of exposure below 
which somatic damage would not occur, with the concept of a maximum permissible 
dose (Martin and Harbinson 1979, p. 59), which was defined as the level of exposure 
that carried “a negligible probability of severe somatic or genetic injuries” (ICRP 
1959a, p. 9). According to the ICRP, the effects that would likely be caused by a 
permissible dose “are limited to those of a minor nature that would not be consid-
ered unacceptable by the exposed individual and by competent medical authorities.” 
Severe somatic injuries, such as leukemia, the ICRP stated, “would be limited to an 
exceedingly small fraction of the exposed group; effects such as shortening the life 
span, which might be expected to occur more frequently, would be very slight and 
would likely be hidden by normal biological variations” (1959a, p. 9).

The establishment of threshold values was not a politically neutral project. The 
ICRP and the governments that adopted its recommendations viewed a permissible 
dose as one that would “produce effects that could be detectable only by statisti-
cal methods applied to large groups” (ICRP 1959a, p. 9). However, as sociologist 
of science Soraya Boudia argues, international regulatory frameworks, such as the 
ICRP’s recommendations, served to increase the social acceptability of controver-
sial nuclear technologies by promoting the idea that governments and the nuclear 
industry were managing and regulating the attendant radiological risks and hazards 
(Boudia 2007, p. 402; see also Higuchi 2018, p. 102). Ultimately, the adoption of 
the “maximum permissible dose” concept indicated a broader shift in the practice 
of radiation protection, in which governments decided that a certain level of human 
radiation exposure was both inevitable and acceptable (Cram 2016, p. 522).

In the late 1950s, amid the political and scientific debate about radioactive fall-
out’s environmental and health effects, nuclear powers began negotiations to curb or 
end atmospheric test programs (Higuchi 2018). A voluntary moratorium on atmos-
pheric nuclear detonations, initiated in 1958, resulted in a dramatic reduction in 
short-lived fission materials in the atmosphere and lower elevations (Higuchi 2018; 
Wilson 1967, p. 4). However, the moratorium, which ended in 1961, was also short-
lived. In the three months following the resumption of tests, the Soviet Union con-
ducted more than 50 nuclear detonations over the Arctic (Wilson 1967, p. 4). In 
1963, the US, UK, and Soviet Union signed the Limited Test Ban Treaty (LTBT), 
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which placed a moratorium on nuclear detonations in the atmosphere, ocean, and 
outer space and restricted signatories to underground nuclear tests (US Depart-
ment of State 1963; Masco 2015, p. 143). By the time the LTBT came into effect, 
however, radioactive fallout represented a “planetary industrial signature” that was 
inscribed at multiple scales and different levels into every being living on Earth 
(Masco 2015, p. 151).

The global dispersal of radioactive fallout precipitated a series of transformations 
in the Canadian government’s approach to radiation protection. In 1949, the federal 
government assigned the Department of National Health and Welfare (DNHW) to 
manage radiation protection programs in the country. As J.W. Monteith, Minister 
of DNHW, explained, the department’s initial responsibility involved “advising the 
Atomic Energy Control Board on the health aspects of the use of atomic energy and 
its by-products” (Monteith 1959, p. 356). Due to the complexity of monitoring and 
maintaining the health of “radioisotope workers,” the DNHW established the Radia-
tion Protection Division (RPD), a separate unit within the department that employed 
“highly trained” medical professionals and public health officials with expertise in 
the radiological sciences (Monteith 1959; DNHW 1955, p. 56). Initially, the RPD 
focused on occupational radiation hazards and had three related functions: in addi-
tion to advising the Atomic Energy Control Board, the RPD undertook physical 
measurements of radiation exposures and conducted clinical studies of the somatic 
and genetic effects of radiation on humans (Monteith 1959, pp. 356–359).

By the mid-1950s, however, Canadian public health officials were growing 
increasingly aware of radiation hazards outside of occupational settings. In particu-
lar, the initiation of nuclear testing programs led officials in the RPD to conclude 
that the “widespread distribution of radioactive fallout … would result in some 
degree of radiation exposure for members of the general public” (Bird 1964a, p. 
1029). As the scale of nuclear testing increased, so too did concern about environ-
mental radioactivity (Bird 1964c, p. 1115). Following developments in the inter-
national public health and radiation protection communities, the RPD expanded its 
investigations beyond occupational settings and focused more broadly on radiation 
sources that contributed to the general population’s exposure levels. This shift in pri-
orities was supported by changes in the division’s allocation of funds and resources. 
By the beginning of the 1960s, approximately fifty percent of the RPD’s resources 
were devoted to the “assessment of the radiation exposure of members of the public 
from radioactive fallout, effluents from nuclear reactors, natural background radia-
tions and x-rays used for medical purposes” (Bird 1964c, p. 1115).

To address concerns about radioactive fallout in Canada, the RPD initiated a 
“special study” in 1955 (DNHW 1955, p. 127). Over the next eight years, the RPD’s 
investigation grew into a nationwide fallout monitoring program. Although the pro-
gram was administered and coordinated by the RPD, it depended to a large extent 
on the support and infrastructural capacities of the Department of Agriculture, the 
Meteorological Services Branch of the Department of Transport, and the partici-
pation of pathologists at multiple hospitals throughout the country. As Peter Bird, 
Chief of the RPD, explained, “[b]ecause of the large number of factors that affect 
the distribution and deposition of radioactive fallout and its subsequent passage 
through the food-chain and into man, the program is made up of several separate but 
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interrelated studies” (1964c, p. 1115). By 1963, the RPD collected milk, wheat, soil, 
precipitation, and air samples from 96 locations across the country. In support of 
the RPD’s efforts, pathologists at multiple Canadian hospitals provided the division 
with human bone samples for testing and analysis (1964c, p. 1115).

While the RPD drew on interdepartmental linkages to compile a body of scien-
tific evidence from across the country, officials aimed to develop the infrastructural 
capacity required to administer the fallout monitoring program from the division’s 
headquarters in Canada’s National Capital Region. In 1964, the RPD opened its new 
headquarters in Ottawa, which housed the division’s laboratories where scientists 
tested and analyzed samples received from sites across the country (DNHW 1966a, 
b, p. 81; Bird 1964c). A significant development in the early 1960s was the RPD’s 
construction of a whole-body counting system located at its headquarters. The sys-
tem, which used “large scintillation detectors in a heavily shielded enclosure,” was 
developed to measure the radioactivity content of living individuals (Bird 1964c, p. 
1115). The tests and measurements made at the RPD’s laboratories in Ottawa were 
a critical aspect of the division’s attempt to determine the geographical distribution 
of fallout in Canada. Through these developments, and with the support of Canada’s 
federal bureaucracy, the RPD became firmly entrenched as a critical institution in 
the government’s attempt to monitor and manage radioactive exposures resulting 
from the dispersal of fallout throughout Canada.5

Although nuclear fallout had transformed radioactive contamination into a global 
environmental problem, scientific investigations demonstrated that its impacts were 
not distributed evenly across the earth’s surface. Like Canada, other state-based 
scientific institutions established monitoring programs in the late 1950s and early 
1960s to investigate the spatial and temporal dimensions of fallout dispersal. In a 
review of fallout data produced by global monitoring programs, climatologist Cyn-
thia Wilson (1967, pp. 1–4) noted that the highest concentrations of radioactive fall-
out at the earth’s surface were located at sites between 40° and 60° North, slightly 
to the south of the Arctic. However, despite the detection of relatively lower levels 
of fallout throughout the circumpolar north, many scientists believed that there were 
still considerable radiological hazards associated with the accumulation of radio-
active material in Arctic environments. Indeed, as scientific investigations demon-
strated, the risk of radioactive exposure was not determined solely by the amount 
of radioactive material in the environment. Instead, the environmental effects and 
health consequences of radioactive fallout were shaped profoundly by local ecologi-
cal conditions (Bocking 2017, p. 428).

5  From 1963 to 1968, the Department of National Health and Welfare released reports containing data 
and findings from its ongoing investigations in Data from Radiation Protection Programs, a periodical 
published in English and French.
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Mapping a Northern Pathway of Exposure

Before the signing of the LTBT, several scientists and members of northern Indig-
enous communities began to voice their concern about radioactive contamination in 
Arctic environments (Kirsch 2005, pp. 86–88). Their worries were exacerbated by 
the amount of radioactive debris released by Soviet tests above the Arctic and the 
accretion of scientific evidence regarding the existence of a distinct northern path-
way of exposure for radionuclides. One of the first indications that northern environ-
ments were vulnerable to radioactive material bioaccumulation came from northern 
Scandinavia where scientists determined that reindeer had considerably higher expo-
sure levels than other grazing animals, including groups of animals located closer to 
nuclear test sites (Bocking 2017; Liden 1961).6 Further, in 1959, Canadian botanist 
Eville Gorham documented the capacity of lichens to accumulate higher concen-
trations of radioactive contamination than flowering plants (Gorham 1959; Bocking 
2017, pp. 428–429). Although Gorham was unable to explain the ecological mecha-
nisms underlying this phenomenon, his research did suggest broader implications for 
people and animals throughout the circumpolar north: “The chief practical conclu-
sion to be drawn from this work,” Gorham stated, “is that animals feeding on mosses 
and lichens may well exhibit high intakes of radioactive fall-out” (1959, p. 329).

Following the publication of Gorham’s findings, the US Atomic Energy Commis-
sion (AEC) played a vital role in the development of an ecological understanding of 
the relationship between northern environmental radioactivity and radioactive expo-
sures. In 1957, the AEC established Project Plowshare, a research and development 
program that was intended to use nuclear weapons for “geographical engineering” 
(Masco 2015; Kirsch 2005). The following year, the AEC selected Cape Thomp-
son in northwestern Alaska as the future site of Project Chariot, which involved the 
planned nuclear excavation of an experimental harbor north of the Bering Strait 
(Cittadino 2018; O’Neill 2007; Kirsch 2005; Coates 1989). Partly in response to 
political opposition and scientific concern about Project Chariot’s potential environ-
mental impacts, the AEC funded a series of bioenvironmental studies for the region 
(Millar and Mitchell 1998). John Kelly, director of Project Plowshare, later wrote 
that the bioenvironmental studies were intended to develop an understanding of Arc-
tic ecological systems so that the AEC could estimate the “biological cost” of the 
excavation, establish environmental baselines that could be used in post-detonation 
research, and “determine radiation levels and the distribution of radioisotopes in the 
biota and physical environment in pre- and post detonation time” (Wilimovsky and 
Wolfe 1966, p. iv). The planned nuclear excavation, however, did not take place. 
In 1962, the Project Chariot proposal, which had been met with staunch opposition 
from Alaskan Iñupiat communities and American environmental organizations, was 
withdrawn by the AEC.

6  Scientists classify caribou and reindeer as subspecies of species Rangifer tarandus. While caribou 
evolved in North America, reindeer evolved in northern Europe. AWF Banfield, A Revision of the Rein-
deer and Caribou Genus Rangifer (Ottawa: Queen’s Printer, 1961).
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Although Project Chariot was canceled, the research funded through the bioenvi-
ronmental program transformed scientific understandings of northern environmental 
radioactivity. An essential aspect of the bioenvironmental program was the produc-
tion of baseline data concerning environmental radioactivity in the Cape Thompson 
region (Kirsch 2005, p. 95). By analyzing the stomach contents and droppings of 
animal species located in the region, investigators produced visual representations 
of northern food webs, which they used to model the flow of energy through local 
ecosystems (Kirsch 2005, p. 95). Further, a group of scientists affiliated with the 
University of Alaska-Fairbanks (UAF) claimed to have verified Gorham’s findings 
by demonstrating that lichens found in the study area had significantly higher lev-
els of strontium-90 than other Arctic plants (Alaska Conservation Society 1961, 
p. 23). Several investigations involved the intentional release of radioactive mate-
rial into the northern environment (ACHRE 1995, chap. 11). In these studies, sci-
entists placed “mixed fission material” into bounded sample plots and small pits, 
and monitored the movement of radioactive material to determine transportation and 
absorption rates (ACHRE 1995, chap. 11). An investigation led by Wayne Hanson, 
a biologist working for the AEC at the Battelle Memorial Institute in Washington 
State, established a direct correlation between caribou consumption and heightened 
Cesium-137 exposure levels (Hanson et al. 1966). These studies represented a criti-
cal step in the development of an ecological understanding of the lichen-caribou-
human pathway of exposure.

During the early years of the Cold War, the relationship between the AEC and 
the ecological sciences proved to be a “double-edged sword” (Hagen 1992, p. 
100). While the AEC provided ecologists with critical sources of funding and new 
research tools and opportunities, it also created many of the environmental problems 
that ecologists were investigating (Kirsch 2005, p. 57; see also Hagen 1992; Bocking 
1995; Martin 2018). The tensions engendered by the multiple and competing inter-
ests at play in this relationship shaped the content and conduct of the AEC’s bioen-
vironmental studies. One particularly salient controversy involved William Pruitt, 
who had been hired by the Department of Biology at UAF to conduct a study of 
terrestrial mammals for the bioenvironmental program. During his research, Pruitt 
became increasingly interested in understanding the ecological mechanisms under-
lying the bioaccumulation of radioactive material in caribou bodies. The AEC, how-
ever, reduced funding for the costly caribou studies and rejected Pruitt’s proposal to 
study the relationship between caribou and Arctic vegetation (Millar and Mitchell 
1998, pp. 293–294).

Concerned about AEC censorship, Pruitt and his colleagues developed a strat-
egy that involved disseminating their concerns and research findings outside of offi-
cially approved channels (Millar and Mitchell 1998, p. 294; Kirsch 2005, p. 98). The 
fallout from their decision to publicly oppose Project Chariot was immediate and 
severe. Pruitt’s involvement in this public controversy “earned him the enmity” of 
both AEC officials and UAF administration, and, ultimately, led to the termination 
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of his position in the Department of Biology (Millar and Mitchell 1998, p. 295).7 
Despite significant personal and professional consequences, the strategy adopted 
by the dissenting UAF scientists was, in many ways, a “contested success” (Millar 
and Mitchell 1998). As geographer Scott Kirsch argues, Pruitt and his colleagues 
effectively challenged the authority of the AEC’s claims over the Cape Thompson 
region’s environmental future by shifting the boundaries of dissent and enrolling 
new actors and groups in the local opposition movement (Kirsch 2005, pp. 78, 98).

In the early 1960s, UAF scientists established a transboundary network of com-
munication that involved experts, activists, and government agencies that extended 
beyond the US and included officials in the Canadian government. In publications 
and correspondence with members of this emergent network, the dissenting scien-
tists suggested that the threat of heightened radioactive exposure levels in the North 
was not merely a hypothetical future scenario that depended on project Chariot pro-
posal’s success. Drawing on research from Alaska and Scandinavia, they insisted 
that current levels of environmental radioactivity represented a profound threat 
to people living in northern communities due to the movement of radionuclides 
through the lichen-caribou-human food chain (see Alaska Conservation Society 
1961).

By disseminating their findings through unsanctioned channels, Pruitt and his 
former colleagues at UAF contributed to the development of terms by which the 
northern environment—including northern Canada—could be understood as a 
nuclear space. In 1962, Les Viereck, a former employee of UAF and participant in 
the AEC’s bioenvironmental research program, provided officials in the Canadian 
Wildlife Service (CWS) with a “restricted” report on movement of radioactive mate-
rials through the lichen-caribou-human food chain in northern Alaska. Following 
this document’s receipt, E.H. McEwan, a mammologist with the CWS, prepared a 
report on the dangers of northern environmental radioactivity. McEwan’s report was 
subsequently tabled and discussed at a meeting of the Administrative Committee for 
Caribou Preservation. This joint federal-provincial body developed policy recom-
mendations for senior levels of government.8 Following this meeting, officials with 
the CWS prepared and submitted a memorandum to the Department of Northern 
Affairs and National Resources (DNANR), which outlined the confidential report’s 
findings and commented on its implications for northern Canada. Acknowledg-
ing the “distinct probability of transmission” of Strontium-90 and Cesium-137 to 
humans “through the food chain mechanism,” the CWS recommended the immedi-
ate establishment of an “intensive” program of research.9

However, it was William Pruitt’s 1962 essay on radioactive fallout and caribou 
that garnered the most interest among Canadian wildlife managers, public health 

8  This restricted report is now open for public access in Canada’s federal archives. See LAC, RG 109, 
Vol 475, File Wl.U. 341. For more on the caribou committee, see Sandlos (2007, p. 206).
9  LAC, RG 109, Vol 475, File Wl.U. 341, 20 December 1962, “Memorandum for the Deputy Minister.”

7  A full consideration of the scientific controversies engendered by the AEC’s involvement in the bioen-
vironmental studies is beyond the scope of this essay. For more on this important episode in northern 
nuclear history, see Millar and Mitchell (1998); Kirsch (2005); O’Neill ([1994] 2007).
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officials, and members of the country’s northern administration.10 Shortly after his 
contract at UAF was terminated, Pruitt published an article in The Beaver, a Cana-
dian historical magazine, in which he articulated the ecological mechanisms under-
lying the lichen-caribou-human pathway of exposure. Drawing on emergent under-
standings of Arctic ecology and research from northern Alaska, Pruitt emphasized 
the important role that lichen played in facilitating the movement of radioactive 
material through the northern environment. This slow growing plant, he explained, 
was a combination of an alga and a fungus that had evolved extremely efficient 
mechanisms for acquiring nutrients from air-borne particles. Pruitt noted that lichen, 
which were common throughout Arctic tundra ecosystems, were capable of retain-
ing “virtually 100% of the radioactive particles which fall onto them” (1962, p. 25). 
Due to its “peculiar physiology,” the lichens upon which migratory caribou grazed 
tended to be highly contaminated with fallout from atmospheric nuclear tests. The 
implications for people in northern Canada, Alaska, and Scandinavia, Pruitt sug-
gested, were clear: “Since the caribou is the base of the food chain in the North, 
turning vegetation into a form that other animals, including man, can utilize,” he 
wrote, “one would expect the entire food chain to be contaminated” (1962, p. 25).

Pruitt’s article heightened concerns about environmental radioactivity in northern 
Canada. It also exposed a considerable lacuna in scientific and public health under-
standings of radioactive exposures throughout the country. In December 1962, E.A. 
Côté, the Deputy Minister of DNANR, sent a memorandum to the CWS requesting 
information about the relationship between nuclear fallout and caribou. In the memo, 
Côté noted that he had recently read Pruitt’s article in The Beaver and expressed 
some concern about the biologist’s hypotheses regarding radioactive exposures in 
northern Canada.11 Although CWS officials stated that there was “no factual basis” 
to support Pruitt’s assertions, their response revealed that the federal government 
had not yet undertaken a systematic investigation of radioactive exposures in the 
North. However, CWS officials noted that they were aware of the situation and were 
in the process of preparing a joint investigation with the DNHW that would focus 
on radioactive exposures in locations where Indigenous peoples consumed caribou 
meat.12 In his response, Côté asserted that the investigation should not be limited to 
the CWS and the DNHW due to the connection between caribou and northern Indig-
enous peoples’ health.13 Côté immediately sought to establish connections between 
the CWS and members of the Northern Administration Branch to ensure that the 
appropriate agencies could proceed with the necessary studies as quickly and effi-
ciently as possible. In closing, he stated: “I think this matter should not be looked at 
in the narrow context of wildlife. In view of the potential explosiveness of a nuclear 

10  In 1963, Peter Bird, Chief of the Radiation Protection Division, claimed that much of the “recent 
interest” in fallout and caribou was related to Pruitt’s article in The Beaver. See LAC, RG 109, Vol 475, 
File Wl.U. 341, February 1963, “On the Problem of Radioactive Fallout Levels in Canada’s North.”
11  LAC, RG 109, Vol 475, File Wl.U. 341, 28 December 1962, “Memorandum for Parks Branch.”
12  LAC, RG 109, Vol 475, File Wl.U. 341, 16 January 1963, “Memorandum for Mr. E.A. Côté.”
13  LAC, RG 109, Vol 475, File Wl.U. 341, 22 January 1963, “Memorandum for National Parks Branch.”
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debate in the House of Commons, I think this matter should be considered in the 
light of all factors.”14

Body Burden: Mapping the Uneven Geographies of Northern 
Exposures

By early 1963, negotiations were underway to establish the terms and administra-
tive parameters of a joint investigation of radioactive exposures in northern Canada. 
As Peter Bird, Chief of the RPD, explained, the “special features” of the north-
ern food chain, particularly the lichen-caribou-human pathway of exposure, made 
it “desirable” to investigate radioactive exposures in the North through a separate 
program (Bird 1964c, p. 1116). From its inception, officials agreed that the investi-
gation’s scale, and the complications associated with conducting scientific research 
in northern Canada, necessitated a cooperative agreement that involved multiple 
government agencies. As the project’s parameters took shape, members of Northern 
Health Services, RPD, DNHW, Northern Administration Branch, and the Northern 
Co-ordination and Research Center of the DNANR became key participants in the 
investigation.15 Due to the RPD’s position within the federal government’s public 
health approach to radiation protection and its development of specific nuclear tech-
nological capacities, the division was well positioned to lead the “Special Northern 
Study.”16 By the end of the year, the RPD had assumed responsibility for coordinat-
ing the activities of the program’s multiple participating agencies, and determining 
whether radioactive exposure levels in northern Canada had indeed exceeded the 
“safe limits.”

For the RPD, radioactive exposures in northern Canada represented a geographi-
cal problem that was complicated by the multiscalar dimensions of environmental 
radioactivity. Global monitoring programs had demonstrated that radioactive fallout 
was distributed unevenly across the earth’s surface, and scientific investigations had 
revealed how local ecological conditions—such as vegetation diversity, precipita-
tion rates, and the presence of grazing animals—regulated the movement of radio-
nuclides through northern food webs. Based on a review of literature from Alaska 
and Scandinavia, Canadian officials determined that Cesium-137 and Strontium-90 
represented the most significant fallout radionuclides present in the northern envi-
ronment.17 With half-lives of approximately thirty years, these two radionuclides 
posed long-term radiological hazards for caribou herds and human communities 
throughout the region (Hanson 1966). However, each posed different radiological 
risks and uncertainties due to the particular ways that they accumulated in caribou 

16  LAC, RG 109, Vol 475, File Wl.U. 341, 20 December 1962, “Memorandum for the Deputy Minister”.
17  LAC, RG 109, Vol 475, File Wl.U. 341, February 1963, Peter Bird, “On the Problem of Radioactive 
Fallout Levels in Canada’s North.”

14  LAC, RG 109, Vol 475, File Wl.U. 341, 22 January 1963, “Memorandum for National Parks Branch.”
15  LAC, RG 109, Vol 475, File Wl.U. 341, N.D., “Draft Letter,” Peter Bird to Regional Superintendents 
of National Health Services.
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bodies (Palmer et al. 1963; Hanson 1965a, b; Pochin 1983). Whereas Strontium-90 
concentrated in caribou bones, Cesium-137 accumulated in the animal’s flesh and 
muscle. Because it accumulated in the parts of caribou bodies consumed most com-
monly by people, RPD officials expected to find “that the ratio of caesium-137 in 
eskimos and indians (sic) to ‘southern’ Canadians will be higher than the same ratio 
for strontium-90.”18 At this early stage in the research program, however, there was 
considerable uncertainty about the biophysical determinants of human exposure lev-
els: it was entirely possible, Bird wrote, that the ingestion of Cesium-137 through 
the consumption of caribou meat was being offset by the “rapid elimination” of the 
radionuclide from the body.19

A critical step in assessing the spatial distribution of risk was determining if there 
was a relationship between nuclear fallout and the accumulation of radionuclides in 
caribou bodies. Although the RPD operated a nationwide fallout monitoring pro-
gram, which included data from six locations in northern Canada, the “[e]mphasis 
on the food chain-human side of the program,” Bird noted, “has been directed to 
the more heavily populated areas of Canada.”20 Before the establishment of a for-
mal agreement among the participating agencies, the RPD initiated a “preliminary 
investigation” of Strontium-90 in caribou bones. In the early 1960s, the CWS, rec-
ognizing that there may be a future need to study the relationship between fallout 
and caribou, had built up an inventory of caribou bones, which it made available to 
the RPD for the Strontium-90 assay. In a report shared with participating agencies, 
Peter Bird explained that caribou bone samples selected from locations across north-
ern Canada would be tested for radioactive content. The results would be compared 
with the RPD’s soil data to determine if “differences in caribou bone levels can be 
associated with the differences in a deposition” of radioactive fallout.21 The decision 
to begin with a preliminary investigation of Strontium-90 was also indicative of the 
RPD’s inchoate monitoring and infrastructural capacity. At the beginning of 1963, 
the RPD’s whole-body counter, which was designed to detect Cesium-137 concen-
trations in humans, was still under construction at its new headquarters in Ottawa. 
Bird stated that if the results of the Strontium-90 tests revealed the need for further 
investigation, the RPD would use the whole-body counter to conduct Cesium-137 
body burden measurements following its completion.22

By the beginning of 1964, the federal bureaucracy had finalized the adminis-
trative details for the Special Northern Study, and the RPD was in the process of 

18  LAC, RG 109, Vol 475, File Wl.U. 341, February 1963, Peter Bird, “On the Problem of Radioactive 
Fallout Levels in Canada’s North.”
19  LAC, RG 109, Vol 475, File Wl.U. 341, February 1963, Peter Bird, “On the Problem of Radioactive 
Fallout Levels in Canada’s North.”
20  LAC, RG 109, Vol 475, File Wl.U. 341, February 1963, Peter Bird, “On the Problem of Radioactive 
Fallout Levels in Canada’s North.”
21  LAC, RG 109, Vol 475, File Wl.U. 341, February 1963, Peter Bird, “On the Problem of Radioactive 
Fallout Levels in Canada’s North.”
22  LAC, RG 109, Vol 475, File Wl.U. 341, February 1963, Peter Bird,“On the Problem of Radioactive 
Fallout Levels in Canada’s North.”
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coordinating the various components of the research program.23 In a draft letter 
to the Regional Superintendents of the Northern Health Service, Peter Bird pro-
vided a detailed overview of the proposed studies, all of which, he argued, “must 
be undertaken if we are to be able to make an assessment of the fallout problem in 
Canada’s North.”24 The RPD’s investigation of radioactive exposures among people 
and animals in northern Canada comprised five separate though interrelated studies: 
analysis of Cesium-137 in caribou, reindeer, and moose samples; analysis of urine 
specimens for Cesium-137 content, with accompanying information on dietary hab-
its; whole-body counting for Cesium-137 in northern residents (measurements to be 
conducted at RPD headquarters in Ottawa); and a study of northern dietary habits 
(Bird 1964c, p. 1116). In correspondence with officials in the federal government’s 
northern administration, wildlife managers, and members of the northern health 
services, Bird delivered guidelines for the collection of biological samples that he 
expected field agents to follow. Failure to adhere to the guidelines and instructions, 
Bird explained, would render biological samples useless to the research program’s 
scientists.25

Because of the role that caribou were believed to play in the transmission of radi-
onuclides to humans, the RPD based its spatial division of the sampling program on 
migratory caribou herds’ movements in northern Canada. To collect samples and 
map the geographical distribution of radioactive exposures, the RPD divided the 
northern research area into five discrete regions. Officials later added a sixth region 
in the eastern Arctic, centered on Baffin Island (see Fig. 1 ). As Peter Bird explained, 
each area’s boundaries corresponded with the ranges of major barren ground cari-
bou herds, among which there was thought to be little interchange of animals.26 

The RPD’s biogeographical division of the North revealed the confidence that 
the state placed in the ability of scientific wildlife managers to render northern land-
scapes legible and accessible through the application of scientific methods and visu-
alization technologies developed elsewhere (Bocking 2009). By the beginning of the 
1960s, wildlife biologists, armed with aerial surveillance technologies, had estab-
lished firm boundaries around the major caribou herds in the North American Arc-
tic. These boundaries were accepted by government agencies and employed within 
emergent herd-based management for caribou (Banfield 1961; Kelsall 1957, 1968). 
Indeed, the belief that radioactive exposures could be understood and ultimately 
controlled by managing the relationship between migratory caribou and Indigenous 
peoples was informed by a long history of colonial conservation and knowledge 
production in northern Canada. Since the beginning of the twentieth century, cari-
bou conservation had been linked inextricably with the colonial administration of 

23  LAC, RG 109, Vol 475, File Wl.U. 341, 10 June 1964, Correspondence: Peter Bird (RPD) to V.F. Val-
entine (Chief, Northern Co-ordination and Research Centre).
24  LAC, RG 109, Vol 475, File Wl.U. 341, 10 September 1963, Draft Letter: Peter Bird to Regional 
Superintendents, Northern Health Services.
25  LAC, RG 109, Vol 475, File Wl.U. 341, 10 September 1963, Draft Letter: Peter Bird to Regional 
Superintendents, Northern Health Services.
26  LAC, RG 109, Vol 475, File Wl.U. 341, 10 September 1963, Draft Letter: Peter Bird to Regional 
Superintendents, Northern Health Services.
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the North; through the management of caribou, the state sought to manage north-
ern Indigenous peoples and their relationship with northern environments (Sandlos 
2007; Kulchyski and Tester 2007).

Despite the establishment of clearly delineated boundaries and explicit instruc-
tions, the rigors of northern field research complicated the task of collecting bio-
logical samples from each of the designated areas. From the perspective of south-
ern scientists and bureaucrats, the five original research areas—charted neatly on 
hand-drawn maps and corresponding with caribou herds’ ostensibly tidy move-
ments—seemed to make sense. On the ground, however, the reality was much less 
orderly. As G.F. Parsons, an official with the Northern Co-ordination Research Cen-
tre, reminded RPD officials, each of the five areas represented a vast geographical 
region that was sparsely populated and mostly inaccessible to state-based research-
ers and field agents. When officers and game wardens did secure a caribou carcass, 
they often experienced difficulties following the RPD’s instructions for preserving 
and transporting biological samples.27 By the end of 1964, Bird was concerned that 
inconsistencies in field preservation techniques had rendered many of the biological 
samples unusable.

To preserve the sampling program’s integrity, Bird and his colleagues imple-
mented a series of measures intended to “systematize” biological material collec-
tion. According to this new system, caribou meat would have to be dried before 
being shipped to the RPD laboratories. Bird requested that scientists at the Inuvik 
Research Laboratory—an important site of scientific knowledge production in north-
ern Canada—develop an effective method of drying caribou meat for transportation 
and scientific analysis.28 By 1965, the RPD had compiled a substantial inventory of 
caribou samples from sites throughout the North (Mohindra et al. 1966). There was, 
however, significant geographical disparity among the samples being sent to the 
RPD’s headquarters for testing. More than seventy percent of the 220 samples came 
from just two designated research areas (Area II and Area IV). Although northern 
administrators placed pressure on field agents to supply samples from all research 
areas, the RPD’s attempts to address the increasing disparity in samples’ geographi-
cal distribution were mostly ineffective.29

By testing and analyzing the samples received in Ottawa, the RPD documented 
significant spatial and temporal variances in radioactive exposures among migra-
tory caribou. After exposure levels peaked in 1964, tests indicated that Cesium-137 
concentrations in caribou decreased by approximately 20%—from 18,000 to 14,000 
picocuries per pound—over the next 12  months (Mohindra et  al. 1966, pp. 3–4). 
For the sake of comparison, the RPD measured the radioactivity content of poultry 

27  LAC, RG 109, Vol 475, File Wl.U. 341, 20 November 1964, Correspondence: G.F. Parsons (NCRC) 
to Peter Bird (RPD).
28  LAC, RG 109, Vol 475, File Wl.U. 341, 21 December 1964: Peter Bird, “Memorandum: Meeting with 
representatives from Dept. Northern Affairs and National Resources re Special Northern Fallout Stud-
ies.”
29  LAC, RG 109, Vol 475, File Wl.U. 341, Correspondence: G.F. Parsons (NCRC) to Peter Bird (RPD); 
LAC, RG 109, Vol 475, File Wl.U. 341, 30 July 1965, Correspondence: Peter Bird (RPD) to J.S. Tener 
(CWS).
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samples acquired at a market in Ottawa. For this decidedly southern food source, 
tests indicated a Cesium-137 concentration of just 24 picocuries per pound of meat 
(Mohindra et  al. 1966, p. 13). Even at 1965 levels, the amount of Cesium-137 
detected in caribou meat was more than 580 times greater than that found in 
Ottawa’s poultry sample. Further, the RPD’s analysis demonstrated that radioac-
tivity levels among caribou were not uniform across northern Canada. Tests indi-
cated that caribou from Areas I and II (see Fig.  1) had significantly higher body 
burdens of radioactivity than the herds located within the other four research areas’ 
boundaries.30

For the RPD, these tests demonstrated that caribou in northern Canada were still 
vulnerable to the bioaccumulation of radioactive material, even two years after the 
LTBT came into force. The question remained, however, whether officials believed 
that contaminated caribou meat consumption had caused human exposure levels 

Fig. 1   Map by Eric Leinberger. Originally published in: V.K. Mohindra, Cesium 137 Body Burdens in 
the Canadian North, Acta Radiologica: Therapy, Physics, Biology 6 (1967): 481–490. See also: LAC, 
RG 85, Vol. 2018, File 1009-3-13 (1): Sub-Committee on Anthrax and Radiation

30  LAC, RG 85, Vol. 2081, File 1003-3-14 (1), 28 December 1965, Correspondence: G.F. Parsons to 
Director Northern Administration Branch.
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to exceed the “so-called ‘safe limits,’” as Pruitt had argued in 1962. To assess the 
severity of radioactive exposures and the attendant risk to public health, the RPD 
developed a series of human studies, which involved direct and indirect methods 
of quantifying Cesium-137 body burdens among northern residents.31 Because 
Cesium-137 accumulated in the parts of caribou bodies most frequently eaten by 
northerners, RPD officials viewed it as the most significant radionuclide in the 
northern food web (Bird 1964c; Bird 1968b, p. 631). Although the RPD developed 
an ancillary study that examined Strontium-90 exposures, the human studies focused 
primarily on the bioaccumulation of Cesium-137 in human bodies.32

By the beginning of 1964, the RPD had established two interrelated human 
studies through which officials sought to assess the severity and distribution of 
Cesium-137 body burdens in northern Canada (Bird 1964c). While the first study 
involved the direct measurement of Cesium-137 body burdens at the RPD’s labora-
tories in Ottawa, the second developed an indirect method of quantifying radioac-
tive exposure levels based on the analysis of urine samples (Bird 1964c, 1968b). 
Like the caribou studies, however, this approach was challenged by the problem of 
numbers. Between 1964 and 1967, RPD officials not only struggled to recruit repre-
sentative numbers of research subjects from the designated research areas, but also 
had to contend with scientific uncertainty concerning how to quantify body burdens 
through indirect methods of measurement.33 The RPD sought technoscientific fixes 
to address these issues and continued to draw on official linkages within Canada’s 
northern administration to recruit research subjects.

From the perspective of RPD officials, the whole-body counting system offered 
the most direct and efficient method of measuring Cesium-137 body burdens (Bird 
1968b). In this study, northern residents who had traveled to southern Canada 
would be recruited by the RPD to undergo testing in the whole-body counting sys-
tem, which was located at the division’s headquarters in Ottawa. In a 1967 pres-
entation at the “Symposium on Circumpolar Health Related Problems,” which was 
held at the University of Alaska, Peter Bird explained how the whole-body count-
ing system operated (Bird 1968b). His discussion emphasized the facility’s technical 
aspects and outlined how its various components operated to ensure the accuracy of 
recorded measurements (Bird 1968b, pp. 636–637).

However, Bird’s presentation also hinted at the limitations of this approach. 
Because the whole-body counter was located at the RPD’s headquarters, he 
explained, this part of the investigation relied on the “movement of healthy Eski-
mos into the Ottawa region” (Bird 1968b, p. 637). During the first year of the study, 
the RPD recruited only 14 Inuit participants from the eastern Arctic to undergo 

31  LAC, RG 109, Vol 475, File Wl.U. 341, 10 September 1963, Draft Letter: Peter Bird to Regional 
Superintendents, Northern Health Services.
32  For a discussion of the methods employed to determine Strontium-90 concentrations in human bones, 
see Samuels 1967, 1968. For an overview of the collection of human bones, see LAC, RG 109, Vol 475, 
File Wl.U. 341, 10 September 1963, Draft Letter: Peter Bird to Regional Superintendents, Northern 
Health Services.
33  LAC, RG 85, Vol. 2081, File 1003-3-14 (1), 28 December 1965, Correspondence: G.F. Parsons to 
Director, Northern Administration Branch.
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whole-body counting at the RPD’s headquarters in Ottawa. Bird continued to rely 
on the state’s existing colonial administration infrastructures as the RPD sought to 
increase the number of research subjects. In response to pressure from officials in 
the DNANR, local administrators across northern Canada agreed to assist in recruit-
ing research subjects by notifying the RPD when Indigenous northerners trave-
led south to Ottawa.34 To “increase and systematize” the flow of subjects for the 
body burden studies, officials with the Northern Co-ordination and Research Cen-
tre agreed to select and make travel arrangements for potential research subjects.35 
Despite the assistance of local officials, the RPD’s efforts were largely ineffective, 
and the division failed to recruit a representative number of research subjects for its 
Ottawa-based whole-body counting study.

The RPD also sought a technoscientific fix to the problem of numbers. In an effort 
to increase the number of people undergoing direct body burden measurements, the 
RPD initiated the construction of a portable whole-body counter. The Canadian 
institution based its model on a system created by technicians at the AEC’s Hanford 
Laboratory and adopted by scientists and public health officials investigating radio-
active exposures in northern Alaska (Bird 1968b; Hanson 1965). Bird argued that 
access to this device would facilitate the geographical expansion of the monitoring 
program and enable the RPD to increase the number of people undergoing direct 
measurements for Cesium-137 body burdens. Although trials began in 1966, this 
technology was not fully operational and available for extensive testing until 1967 
(Bird 1968b; Tracy et al. 1997).

In the absence of this specialized sensing technology, the RPD relied greatly 
on an indirect method of quantifying Cesium-137 body burdens, which was based 
on the analysis of urine samples (Mohindra 1967). Unlike the RPD’s massive and 
immobile whole-body counting system, this method offered a geographically expan-
sive approach to monitoring radioactive exposures across northern Canada. Rather 
than depending on the recruitment of northern research subjects who had traveled 
south to Ottawa, the RPD asked participating agencies and health practitioners to 
collect urine samples from people living in communities across northern Canada. 
Following collection, the samples were transported to the RPD’s headquarters in 
Ottawa, where they were subject to testing and analysis to determine Cesium-137 
levels. Between 1964 and 1967, the RPD conducted tests on 562 urine samples col-
lected from people living in 24 northern communities (Tracy et al. 1997, p. 432). 
In the RPD’s laboratories, scientists and technicians employed gamma spectromet-
ric techniques to measure the Cesium-137 content of the urine samples (Mohindra 
1967, p. 484).

The RPD categorizied urine samples according to the consumption of caribou 
meat, which officials viewed as a primary risk factor for heightened radioactive 
exposures. Northern health officials were asked to determine and document the 

34  LAC, RG 85, Vol. 2081, File 1003-3-14 (1), 4 March 1965, Correspondence: G.F. Parsons to Director, 
Northern Administration Branch.
35  LAC, RG 85, Vol. 2081, File 1003-3-14 (1), 25 February 1965, Correspondence: G.F. Parsons to 
Director, Northern Administration Branch.
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“dietary habits” of the individuals who provided urine samples for the research pro-
gram. In its initial proposal, RPD officials established three “classes of diet,” which 
they believed to be characteristic of northern Canada. In an outline of the urine sam-
pling program sent to health officials in northern Canada, Peter Bird provided details 
on the three dietary classifications. They were: “Native (principally caribou, rein-
deer, moose, etc.); Native (other foods e.g. fish and sea mammal); ‘White’ (princi-
pally imported store foods).”36 As the sampling program progressed, the RPD dis-
pensed with the racial division of dietary classes and instead adopted an alphabetical 
system of classification. In this organization system, diet class A indicated the con-
sumption of relatively large amounts of caribou and reindeer meat, diet class B rep-
resented relatively small amounts of caribou, and diet class C represented a “north-
ern diet” that did not include caribou or reindeer meat. For comparative purposes, 
the RPD included diet class D, which represented an “urban diet in Ottawa, Canada” 
(Mohindra 1967, p. 483).

Although this method facilitated the spatial expansion of the RPD’s monitoring 
program, its effectiveness was compromised by scientific uncertainty regarding the 
relationship between the urinary content of Cesium-137 and radioactive exposure 
levels. When the RPD adopted this method, scientists and officials believed they 
could calculate an individual’s radioactive body burden based on the amount of 
Cesium-137 present in their urine. Underpinning this method of measurement was 
the assumption that Cesium-137 was excreted in proportion to the amount that was 
present in the body (Bird 1968b, p. 636). As the study progressed, however, RPD 
scientists learned that a broad range of poorly understood physiological mechanisms 
regulated the rate at which individuals metabolized and excreted Cesium-137 (Over-
ton and Quastel 1967; Bird 1968b).

In 1965, the RPD initiated an experimental human radiation study that aimed to 
clarify the mathematical relationship between urinary Cesium-137 concentrations 
and radioactive body burdens (Bird 1968b; Overton and Quastel 1967).37 Partici-
pants in the experimental study voluntarily ate caribou meat that contained “a rela-
tively high concentration” of Cesium-137, and were then monitored to determine 
the rate at which the radionuclide was excreted in urine (Overton and Quastel 1967, 
p. 540). The experimental research program was challenged by the RPD’s inability 
to recruit study participants. After two years, only two Indigenous northerners and 
a small number of other volunteers had participated in the experimental study (Bird 
1968b, p. 636; Overton and Quastel 1967). Nonetheless, RPD scientists claimed the 
experimental findings demonstrated that the relationship between urinary excretion 
and body burdens was not a simple or linear proportionality. Instead, they stated that 
as Cesium-137 moved through the human body, kidney functions caused daily varia-
tions in excretion levels (Overton and Quastel 1967, p. 540).

36  LAC, RG 109, Vol 475, File Wl.U. 341, 10 September 1963, Draft Letter: Peter Bird to Regional 
Superintendents, Northern Health Services.
37  For more on the history of the use of radioactive tracers in health and medical experiments, see Cre-
ager (2014); for a specific northern example from Alaska, see Farish (2013).



87

1 3

Locating the Boundaries of the Nuclear North: Arctic Biology,…

As officials moved to calculate individual and average body burdens, they cau-
tiously adopted a mathematical formula based on the ICRP’s biological data and 
mathematical models. The formula was based on the assumption that “the amount 
of cesium 137 in the urine can be taken as a measure of the amount in the body” 
(Mohindra 1967, p. 486). However, as RPD physicist V.K. Mohindra noted, “pre-
cise evaluations cannot be expected” due to the “many factors” that affect the rela-
tionship between urinary Cesium-137 concentrations and radioactive body burdens 
(1967, p. 486).

By 1967, RPD scientists had completed the urine sampling program. Their find-
ings indicated that human exposure levels in northern Canada had peaked in 1965 
(Mohindra 1967). Like their counterparts throughout the circumpolar north, Cana-
dian officials observed a correlation between caribou consumption and height-
ened exposure levels (Mohindra 1967, p. 486). Further, tests indicated that human 
exposure levels generally followed increases in Cesium-137 concentrations in cari-
bou meat. There was, however, a distinct temporal lag of approximately one year 
between spikes in caribou and human exposure levels, which scientists attributed 
to the time that it took for radioactive material to move through the northern food 
chain (Mohindra et al. 1967). While RPD officials drew a strong connection between 
caribou consumption and cesium-137 body burdens, they documented geographical 
variations in radioactive exposure levels. The sampling program’s results revealed 
that body burdens were much higher in the central and eastern Arctic than the west-
ern Arctic, where caribou formed an essential part of the local diet. As they had 
recorded similar levels of fallout at monitoring stations across the region, scientists 
attributed seasonal and geographic variations in body burdens to fluctuations in the 
availability of caribou meat and ecological mechanisms they were unable to explain 
at that time (Mohindra et al. 1967, p. 485).

Did the RPD believe that human exposure levels in communities across northern 
Canada exceeded the “safe limits,” as Pruitt had argued in The Beaver? As RPD sci-
entists and officials analyzed urine samples and calculated radioactive exposure lev-
els, they documented only one case in which an individual’s recorded Cesium-137 
body burden appeared to exceed the threshold values established by the ICRP (Moh-
indra 1967, p. 488). Based on an observed urinary Cesium-137 concentration of 
19,500 picocuries per liter, the RPD estimated that this individual’s body burden 
was 3.2 microcuries (Mohindra 1967, p. 489). This level of exposure, stated V.K. 
Mohindra, was only “slightly higher” than the IRCP’s maximum permissible dose of 
3.0 microcuries for any individual member of the population (1967, p. 489). As RPD 
scientists outlined the results of the urine sampling program, they emphasized that 
this case represented an outlier: “It is evident,” wrote Mohindra, “that the body bur-
dens of the northern residents referred to in this study are generally well below the 
acceptable level” (1967, p. 489). Based on an examination of the aggregated results, 
which were classified according to the established dietary classes, the RPD sug-
gested that caribou eaters “can be much more significantly exposed than the average 
for the rest of the population” (Bird 1968b, p. 638). Nevertheless, officials were con-
fident in their determination that, on average, northern body burdens “correspond to 
radiation doses well within the dose limit” recommended by the ICRP (Bird 1968b, 
p. 638). Although Bird (1968b) emphasized the need for further studies, by 1967, 
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RPD officials had concluded, “[t]here will be no expectation of a significant effect 
on the health of the population and no necessity to consider restricting the normal 
consumption of caribou meat” (Mohindra 1967, p. 489).

In 1966, RPD technicians completed the construction of the portable whole-body 
counting system (Bird 1968b). This specialized sensing technology’s availability 
enabled the RPD to expand the geographical scale and reach of its direct body bur-
den measurements in northern Canada. Following field trials and calibration tests, 
a team of scientists from the RPD used a chartered aircraft to transport the counter 
to communities across the North. Once on the ground, however, the RPD scientists 
relied on the local availability of snowmobiles, dogsleds, jeeps, and tractors to move 
the portable system between the plane and community (Tracy et al. 1997, p. 432). 
During an initial 1966 field survey, the RPD visited nine communities in the east-
ern Arctic and measured the Cesium-137 body burdens of 260 Inuit (Bird 1968b, p. 
637). The following year, the RPD expanded the survey to include communities in 
the central and western Arctic. By 1969, RPD technicians and scientists had trave-
led to 41 northern communities and used the portable whole-body counter to meas-
ure the Cesium-137 body burdens of approximately 3000 northern residents (Tracy 
et al. 1997, p. 431). Through the 1967–1969 surveys, the RPD added important geo-
graphic detail to its assessment of northern radioactive exposures. The results, how-
ever, seemed to confirm the findings produced through the urine sampling program. 
Although exposure levels recorded for some individuals exceeded or approached 
the maximum permissible dose for Cesium-137, RPD officials concluded that aver-
age body burdens in northern Canada had not exceeded the safe limits (Tracy et al. 
1997). Based on these surveys’ results, the RPD suspended the northern monitoring 
program in 1969 (Tracy et al. 1997).

Conclusion: Locating the Boundaries of the Nuclear North

The detection of radionuclides in the bodies of caribou in northern Canada both 
demonstrated the global reach of nuclear fallout and revealed the unevenness of 
toxic relations and radioactive exposures (Masco 2015; Martin 2018; Bocking 2017; 
Liboiron et al. 2018). Although global monitoring programs indicated that the Arc-
tic environments were subject to lower levels of nuclear fallout, migratory caribou 
herds throughout northern Canada exhibited significantly higher radioactive con-
tamination levels than grazing animals in more southerly regions. In the early 1960s, 
a group of Alaskan scientists involved in the US Atomic Energy Commission’s Cape 
Thompson bioenvironmental studies helped clarify the ecological mechanisms that 
facilitated radionuclides’ movement through the lichen-caribou-human food chain. 
In doing so, their work highlighted how local ecological conditions shaped radioac-
tive exposures. The scientific documentation of a distinct northern pathway of expo-
sure heightened concerns among Canadian public health officials about the potential 
impact that nuclear fallout was having on migratory caribou and Indigenous north-
erners who consumed contaminated caribou meat. Between 1963 and 1969, Cana-
da’s Radiation Protection Division coordinated a “Special Northern Study,” through 
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which officials aimed to measure, monitor, and map radioactive exposures across 
the North. While the RPD emphasized its technoscientific approach to measuring 
radioactive exposures, the monitoring program’s legitimacy was tied to establish-
ing interdepartmental linkages within the federal bureaucracy and connections with 
members of the country’s northern administration. In 1969, the RPD’s northern 
monitoring program was suspended after officials determined that radioactive expo-
sure levels had not exceeded internationally accepted threshold values.

Through its investigation of northern radioactive exposures, the RPD contrib-
uted to the production of terms by which northern Canada could be understood as 
a nonnuclear space. Despite increasing evidence suggesting that the lichen–cari-
bou–human pathway of exposure amplified the bioaccumulation of radionuclides, 
scientists and public health officials in Canada believed that the resulting body bur-
dens still fell within acceptable levels of exposure to radioactive material. Although 
average body burdens in northern communities were higher than those documented 
in southern Canada, the RPD believed that the threshold for radioactive expo-
sures had not been exceeded. During the 1960s, Canada’s emerging public health 
approach to radiation protection was influenced strongly by the increasing impor-
tance of nuclear technologies in national and international political and economic 
systems. In his review of Canada’s radiation protection services, Peter Bird claimed 
that radiation exposure and the possible effects on health “is a subject the discussion 
of which often generates an emotional rather than an objective response” (1964a, p. 
1024). After outlining steps taken by the government to protect the health of radia-
tion workers, Bird argued that the “imposition of unnecessary and unrealistic control 
measures based on emotional concern about radiation effects could have a serious 
effect on the medical and technical development of the country” (1964a, p. 1029).

The view that radiological hazards—including those linked to environmental 
radioactivity—had to be measured against the ostensible social, political, and eco-
nomic benefits offered by nuclear technological development was echoed in Can-
ada’s emergent federal health policy framework. In 1961, the federal government 
initiated a Royal Commission on Health Services, intended to report on existing 
facilities and Canadians’ future health requirements. In a study prepared for the 
Royal Commission, Robert Kohn (1967, pp. 75–76) situated radiation exposures 
among an increasing number of health hazards that stemmed from the anthropo-
genic alteration of the physical environment. Although Kohn acknowledged scien-
tific uncertainty surrounding the biological and genetic effects of low-dose radioac-
tive exposures, he was careful to interpret the risks in relation to the benefits derived 
from nuclear technologies: “Here, as with other advances of the human race, it may 
be unrealistic to expect that the vast benefits of nuclear energy and radiology can be 
reaped entirely without sacrifice, but such sacrifice must be kept to the minimum 
which our knowledge permits us to reach” (1967, p. 95). For Kohn, the ICRP’s 
development of threshold values and the RPD’s efforts to mitigate radioactive expo-
sures in Canada were essential developments in national and international efforts 
to assess and control radiation hazards (1967, p. 93). However, as suggested by my 
examination of northern nuclearity’s contested boundaries, the radiological risks 
engendered by the onset of the atomic age were distributed unevenly and shaped 
profoundly by local ecological relationships.
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Archival Collections

Library Archives Canada (LAC). Ottawa, Ontario.
RG 10/R216. Department of Indian Affairs.
RG 85. Northern Affairs Program.
RG 109. Canadian Wildlife Service.
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