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Learning to Read the Great
Chernobyl Acceleration

Literacy in the More-than-Human Landscapes1
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The explosion of reactor number 4 of the Chernobyl nuclear power plant on April 26, 1986, is often described as man-
kind’s biggest nuclear accident. However, describing Chernobyl as an accident works like a broom to sweep away the
larger story around it, which is more important. Exploring the larger Chernobyl Zone with the help of two biologists and
a centenarian villager, this article shows how the greater PripyatMarshes, where the 1986 accident took place, was already
sullied with elevated levels of man-made radioactivity before the plant was ever built. Major radioactive releases continue
in the region to this day. By enlarging the scale and temporal dimension of this history, this article shows how the Cher-
nobyl accident serves as only an exclamation point in a chain of toxic exposures that remastered the landscape, society,
politics, and bodies, not just locally, but globally.
There it stood before me, a spindly pine tree growing out of a
bomb crater in a former village cemetery in a circa 1960 Soviet
air force bombing range in part of what used to be the great
Pripyat Marshes, which now is a vast, mottled range of drained
swamps, forests, and fields abandoned because of an excess of
radioactive contamination caused in large part, but not exclu-
sively, by the Chernobyl accident of 1986. Every territory on
Earth is the site of some former ecosystem and of contaminants
produced in the Anthropocene. Here in the midst of the marsh
where I stood in rubber boots, which I did not need because of
the unusually hot, dry spring in a succession of hot, dry springs,
I grasped the dramatic environmental changes of the past half-
century in this place that had been soundly cursed as late as
1939 as an immovable impasse of land and people lost for cen-
turies to a primitive existence (Bürgener 1939; Mankivell and
Loch 1924). The sickly tree was a clue, a small piece of evidence
on a quest to discover the origins of the great demolition, yet to
be written, of the Pripyat Marshes, straddling Ukraine and Be-
larus. The tree also confirmed that I had gained a small bit of
literacy in more-than-human landscapes.

I was in central Europe to research a history of the Chernobyl
disaster. As historians do, I went to the archives to see what
I could find out about the medical and environmental conse-
quences of the spillage of an estimated 50 to 200 million curies
of radioactive waste from the blown reactor number 4 at the
Chernobyl nuclear power plant in northernUkraine onApril 26,
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1986. When I asked at the Ukrainian government archives in
Kiev for the files on Chernobyl, the archivists laughed at me.
“That was a banned topic,” they said. “You won’t find any-
thing.” I asked to look anyway and quickly located whole col-
lections labeled “The medical consequences of the Chernobyl
catastrophe.” I started reading and have not been able to stop
since.

The files of the Ministry of Health described how thousands
of medical personnel spread out across the contaminated coun-
tryside and looked at bodies of people who sat under clouds
of radiation in the weeks after the accident. Officially, Soviet
leaders reported that 299 adults were hospitalized, and 137 had
radiation sickness. I counted at least 40,000 people in the rec-
ords hospitalized. In Belarus’ half of the 11,500 people checked
into wards were children, of whom hundreds were diagnosed
with radiation sickness. Counters detected radioactive iodine
in more than half of their patients. Among children, numbers
ranged from 30 to 1,500 rads. That later number is a hair-
raising dose. They reported during the summer of 1986 weak,
lethargic childrenwith enlarged thyroids working on overdrive,
children who suffered from anemia, infections, and strange neu-
rological tics. They noticed a sharp rise in anemia among preg-
nant women and complications in pregnancies and births, and
birth defects. These problems persisted, and local doctors con-
tinued to report in classified documents a steady and alarming
rise in chronic medical problems among rural people living in
contaminated regions. By 1988, reports show that majorities of
residents of contaminated regions were chronically ill. In short,
1. Adapted from Manual for Survival by Kate Brown. q 2019 by Kate
Brown. Used with permission of the publisher, W.W. Norton & Company,
Inc. All rights reserved.
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4. The bales measured from .1 to 3 milliroentgens per hour (“V kabinet
Minstrov Ukrainskoi USSR ot V F Larikova, Chernigovskogo Fabrika per-
vinnoi obrobki vovni,” August 27, 1991, Tsentral’nyi derzhavnyi arkhiv
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doctors in contaminated zones had a public health disaster on
their hands (Brown 2016a, 2019).

I checked the official accounts of Chernobyl damage pub-
lished by the Chernobyl Forum and on websites of UN agen-
cies.2 Those sources report a range of 31 to 54 fatalities and
predict a future count of 4,000 to 9,000 deaths from Chernobyl-
induced cancers (https://www.iaea.org/newscenter/focus/chernobyl
/faqs). Really? Does anyone believe that a mere 54 people died
from the Chernobyl catastrophe? Evidently they do. These are
the numbers theWashington Post and the New York Times most
commonly cite.

I kept working, moving from archives in Kiev to the pro-
vincial cities of Zhitomir and Chernihiv, then to Minsk, Mo-
gilev, and Gomel in Belarus, and on to Moscow. Nearly every-
where I found the same alarming story, against a backdrop of
official denial on the part of Soviet leaders and international
experts in radiation medicine.Which version was closest to the
truth? Trying to solve that puzzle, I started to read literature on
radiation medicine in English and Russian. I found, strangely,
two distinct silos of knowledge splitting roughly along Cold
War lines.

Radiation medicine in the United States and Europe relied
on doses derived from environmental monitoring. With a ra-
diation map recording sieverts or roentgens in air and on the
ground, radiologists consulting for UN agencies ran radiation
measurements against charts they had devised from the long-
running atomic bomb survivor life-span studies. Extrapolating
from one nuclear incident to the other, they concluded that
compared to Hiroshima, doses were too low to see damage
among people exposed in Chernobyl-contaminated regions.
United Nations consultants made short trips to the region, but
those were often directed at allaying public fears.3 The western
science of radiation medicine meant that health physicists who
had environmental data could do their calculations from a desk
anywhere in the world.

Soviet doctors had a different approach to radiation medi-
cine. During the many nuclear accidents that occurred secretly
during the Cold War, doctors were denied access to radiation
measurements, data the KGB closely guarded. Instead, Soviet
doctors learned to determine doses by detecting damage in ner-
vous systems, blood cells, and hormonal levels in their patients.
They got good at reading bodies and learned to discern damage
at very low doses (Ichikawa 2015:86; Petryna 2013:119–120). I
checked out more records from the ministries of hydromete-
orology and agriculture, trying to track the vectors of radiation
as they headed toward bodies. I noted on my own map places
of high levels of contamination. They often did not track with
the accepted radiation map. That puzzled me.
2. The International Atomic Energy Agency founded the Chernobyl
Forum in 2003 and invited other UN agencies to join. It issues assessments
of the health and environmental consequences of the disaster.

3. “Otchet o visite gruppy ekspertov VOZ po radiatsionnoi zashchite
v SSSR, 19–25 Iiunia 1989,” Gosudarstvennyi arkhiv Rossiiskoi Federatsii
(GARF; State Archive of the Russian Federation),Moscow 3/59/19:437–440.
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In July 2016 I rented a car, piled into it a suitcase of docu-
ments, and hit the road with my research assistant, Olha Mar-
tynyuk, who had drawn up a list of addresses to visit from
people and places I had located in the archives. We went to a
wool factory in Chernihiv, where mostly female workers had
jobs in the 1980s sorting and washing wool delivered from ra-
dioactive pastures. The women had no way of knowing in the
summer of 1986 that picking up the most radioactive bales of
wool was like hugging an x-ray machine while it was turned
on.4 They started to catch on when they saw blood trickle from
the mouth of a young coworker. Soon others had nose bleeds,
felt dizzy, and lost consciousness, and one youngwoman checked
into the hospital so anemic that she needed blood transfusions.
Two hundred wool factory employees received doses of radi-
ation high enough to qualify as “liquidators,” a status given to
emergency workers who battled the flames and cleaned up the
accident. When Olha and I showed up, 10 of the 200 women
were still at their stations on the factory line. They said the rest
of the women on the list had died or retired on invalid status.
The women, none of whom had more than a high school ed-
ucation, told us a great deal more than themanagers withwhom
we had already talked. They knew, for example, where the fac-
tory’s radioactive wastewater went—into a municipal reservoir
that cycled back into city pipes. They knew who had died of
leukemia a year after the accident. They knew that cesium 137
aggregated in flesh and that plutonium 239 and ruthenium 106
settled in bone marrow and joints and never left the body. They
pointed to their body parts that ached or failed to function
properly as proof of that scientific fact.

After the wool factory, Olha and I kept going. Driving west
200 kilometers from the nuclear power plant, we stopped in
Rivni, where a local sanitation inspector, Alexander Komov,
described howhe found in 1986 that although cesium 137 levels
in soils in the northern part of the Rivni Province were rela-
tively low, cesium 137 in local milk was above permissible lev-
els. It took him 3 years to convince his bosses in Kiev that he
was not making that puzzling fact up.5 We drove to northern
Rivni Province and found thousands of people at the height of
blueberry season picking berries, all of which the monitors in
the warehouse told us were radioactive (Brown 2016b). Liubov
Yevtushov, a medical researcher, showed us charts tracking the
rate of birth defects in the province that were three to six times
higher than the European average (Wertelecki 2010). In vil-
vishchikh organiv vladi, Kiev [TsDAVO] 342/17/5357:91–92). Sheep in the
fields in the Ivankovskii region in lateMaymeasured 3.2 milliroentgens per
hour (“Stenograma zasidannia no 15,” May 20, 1986, in Chernobyl: doku-
menti operativnoi grupi TsK KPU, 1986–1988 [Institut istorii Ukraini, Kiev,
2017]:168–172).

5. “O khode vypolneniia postanovleniia Soveta Ministrov UkSSR,”
July 10, 1989, TsDAVO 342/17/5089: 91–93; and author interview with
Alexander Komov, August 2, 2016, Rivni, Ukraine.
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6. Author telephone interview with Valentina Drozd, February 12, 2016.

S200 Current Anthropology Volume 60, Supplement 20, August 2019
lages, we saw children born after 1986 whose limbs twisted and
spiraled in ways that look similar to the trees in the Chernobyl
Zone, which were disoriented from exposure to radiation.

From Rivni Olha went home to Kiev, and I kept going north
into Belarus to the town of O’lshany, where I met a forester,
Ivan Gusin, who agreed to give me a tour of the marshes. We
climbed up into a large-wheeled jeep that plowed past a con-
trol point into the Almany swamp, the last patch of the great
Pripyat Marshes that had not been dried out for farmland and
so was still swamp, wetland, and bog. We stopped at the head-
quarters of the former Soviet air force bombing range. I scram-
bled up the rusting steel tower that generals once used to observe
pilots practicing. Below me stretched a watery landscape where
17 rivers and streams met and entangled across a bowl-shaped
mire spreading for 255 square miles. Until the late 1960s, spring
rains flooded most of the ground to create a vast, shallow, sea-
sonal lake. Towns such as Pinsk and Stolin were cut off for sev-
eral weeks each year by water that seeped nearly everywhere.

When creating the bombing range, Red Army officers or-
dered 10 villages in the swamp cleared. In one site of a former
village, the cemetery was the only thing left, standing on a raised
knoll, the highest ground for a mile. The pine tree was about
50 years old, Grusin, confirmed. It grew from the bomb crater
uncertainly, its needles disorganized, curling in rounds rather
than straight from the branch. A number of factors can cause
trees to mutate. Pines, however, are especially vulnerable to dam-
age from radioactive energy (Sorochinsky 2003). I askedGrusin
if he saw many trees like this. He shook his head, looking a
bit disturbed. There were a lot of other pines around that were
not growing out of a crater. They did not have mutations; see
figures 1 and 2.

The sickly pine told me something. I placed a photo of it
in a file with unverified accounts about the testing of nuclear
weapons in the early 1960s in the ecologically sensitive marshes
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(Adamovich 2006:73). I could not find confirmation of the
event in the archives because the records of Soviet nuclear weap-
ons testing, stored inMoscow, are off-limits to researchers. That
is the nature of state power. It can make the past go away, if it
so deems. But I had other clues that I could document. In that
file, I had a note from an interview with a Belarusian doctor,
Valentina Drozd, who told me she noticed an unusually high
number of birth defects in the regions bordering the bombing
range. The strange thing, she said, is that the big spike occurred
among people born before the Chernobyl accident.6 In the mid-
1960s, the radiobiologist Alexander Marei led a team of sci-
entists to conduct a study in and around the marshes (Marei
1974).Marei’s appearance in a village was an ominous sign, akin
to the grim reaper knocking at the back gate. He specialized in
nuclear accidents and showed up almost everywhere in theUSSR
where a nuclear accident took place.

From 1966 to 1970 Marei and his team circled the marshes,
measuring radioactive cesium 137 and strontium 90, which they
said in their later, censored publication came from global fall-
out from US nuclear bomb tests. They found that the swampy,
sandy soils were the most conducive of any soil type for trans-
mitting radioactive isotopes into the food chain. Swamps in
conditions of continual resaturation accumulate peaty soils that
are rich in organic substances but poor in minerals. Plants search-
ing for potassium, iodine, calcium, and sodium readily take
up radioactive cesium, iodine, plutonium, and strontium that
mimic these elements. Efficient indigenous plants—berry bushes,
mushrooms, herbs—recorded the highest transfer coefficient of
radioactive isotopes from soils to plants. The scientists also dis-
covered that seasonal floods spread radioactive isotopes every-
where the flood waters crept. As the boggy soils delivered ra-
Figure 1. Pine trees growing from bomb crater in Al’many Swamp. (Photo by Kate Brown.) A color version of this figure is available online.
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dioactive nuclides to plants, grazing farm animals magnified
radioactive elements in the milk they produced.

Quizzing villagers, Marei discovered that swamp dwellers’
diets consisted almost exclusively of wild game, berries, mush-
rooms, and milk—lots and lots of milk, 2 liters a day. In other
words, nearly everything the villagers ate contained man-made
radiation. Marei’s team ran 1,000 people through whole-body
counters. They recorded levels of cesium in villagers that were
10 to 30 times greater than those in nearby Minsk and Kiev
(Marei 1974:113).7 He surmised that he swampy soils made the
difference.

Marei’s study ended the same year that the Soviet Ministry
of Energy decided to site Ukraine’s first nuclear power plant
in the middle of the swamp, which Marei’s study had just
7. The Gomel Oblast, on the northern edge of the swamp, recorded an
average of 35 nanocuries in human organisms and Chernigov in northern
Ukraine 45 to 78 nanocuries, while people residing in Kiev and Minsk had
3 nanocuries.
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shown was the worst possible ecology for nuclear spills. Ukrai-
nian party boss Volodymyr Shcherbitsky fought the decision.
He did not trust Moscow scientists’ cavalier attitude toward
nuclear power. He watched in horror in 1972 when a team of
scientists from Russian closed research institutions tried to put
out a gas-well fire with an underground nuclear explosion.8

Shcherbitsky was not able to change the siting of the power
plant, though he was a powerful party boss. Perhaps Marei’s
study arrived on the desk of architects at the Soviet Ministry of
Atomic Energy too late to change the location of the proposed
10 reactors, or perhaps they chose the Pripyat Marshes as a
sacrifice zone because it was already contaminated by earlier
bomb tests.

Staring at the crooked pine tree, I realized that the perfora-
tions of radioactive isotopes into the cellular structures of or-
ganisms of the swamp long predated the day of the Chernobyl
explosions. Clued in by transformations of plant morphology,
I realized that Chernobyl might better be conceived of as an
“acceleration” than a one-off accident (McNeill 2016). Cher-
nobyl sits on a timeline of events involving a tangle of high-
modernist plans that were appended by emergency solutions
that hydrologists and engineers introduced to deal with emer-
gencies, but those patches added yet more toxins in a mount-
ing, accelerating chain of events that produced an ecology in an
extreme state of stress, one so complex and confounding that
human-devised solutions appear to make no inroads.

Most likely, the results of Marei’s 4-year investigation were
not ignored. Rather, planners realized they could fix the prob-
lem of installing 10 nuclear power plants on boggy ground that
recirculated and magnified radioactive isotopes through the
ecosystem by transforming the swamp into something better
and more productive. This had been the unattained goal of re-
gional reformers—whether czarist, Soviet, German, or Polish—
for nearly a century (Blackbourn 2006:239–241). From 1961 to
1969, hydrologists overcame the marshes’ radiological short-
comings by ameliorating them. They dug canals to drain land
for farming, built dams to form reservoirs for fisheries, elabo-
rated a network of roads, schools and shops to serve the swamp
dwellers who lived cut off from modern consumer markets,
hospital, and educational services. In less than a decade, the
land amelioration bureau of the Belarusian Republic dried out
1.9 million hectares of swampland. On the improved ground
they planted crops such as rye, buckwheat, and flax, and to keep
the crops healthy in the mineral-poor soils they added nitrogen
fertilizers (Drozd et al. 2015; Marei 1974:26). The giant reac-
tor complex worked as part of this larger vision. From it crews
strung electrical lines and built a radius of roads and rails to
serve a new nexus of logging and brick enterprises that were to
transform subsistence swamp dwellers into modern producers
and consumers.

Reactor number 1 at the Chernobyl plant started up in 1980.
It soon started to emit radioactive isotopes as part of the daily
Figure 2. Mutated pine needles on tree growing from bomb crater.
(Photo by Kate Brown.) A color version of this figure is available
online.
8. The flame was 1,000 meters high (Chernogor 2008; and Olha Mar-
tynyuk interview with Leonid Chernogor, Kharkhiv, October 18, 2017).
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operating order and because of “normal accidents” at the plant.
Charles Perrow (1999) argued in his study of the Three Mile
Island accident that nuclear power plants were so complicated
to run that accidents were, rather than the exception, a normal
feature of the working order of nuclear power generation. In
the first 5 years of operation, the Chernobyl plant had 104 ac-
cidents, the largest one in 1982 at the troublesome reactor
number 1.9 KGB officers monitoring the plant found that ra-
dioactive waste leaked into the cooling pond, which doubled
as a fishery, and that the fish sold commercially had above-
permissible counts of radioactivity (see fig. 3).

When reactor number 4 blew in 1986, Soviet scientists pri-
vately expressed two observations. The first was surprise that
the “exemplary” number 4 reactor had exploded instead of the
more troublesome reactors numbers 1 and 2. Second, they ex-
pressed relief that a major accident had not occurred sooner,
given the design flaws of the Chernobyl RBMK-style reactor.10

As I pointed out above, the 50 million or more curies ejected
from reactor number 4 in 1986 accelerated a longer process of
fouling the surrounding territory with radioactive isotopes. Af-
ter the accident, clean-up crews sped up the process of ame-
lioration that had begun in 1961 after the first contamination
event. Crews rushed in to build dams to stop the flow of radio-
active wastewater toward rivers and underground reservoirs.
They dug canals to redirect the drainage. They doubled and
tripled the use of chemical fertilizers on crops to avert the up-
take of radioactive mimics and to prevent farmers from fertil-
9. “Ob avarii na AES,” September 13, 1982, Z arkhiviv VHChK KGB:
spetsvipusk, 1 (Kiev, 2001):47.

10. “Zasedeanie politburo TsK KPSS, 3 Iulia 1986 god,” July 3, 1986,
Sov. Sekretno, ekz. Edinstvenniy (rabochaia zapis’), Alla Yaroshinskaia,
personal collection, Moscow.
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izing as they were used to with ash and manure, both of which
had become radioactive. They stretched the electrical lines to
power up new freezers and fridges placed in village shops in
order to sell “clean” food (the word “clean” in quotation marks
in Soviet documents).11 They extended gas lines so that villagers
would cook and heat with gas instead of the traditional masonry
stove powered by radioactive wood or peat. They rolled asphalt
over dirt and gravel roads to keep the dust down. Billions of
rubles and hundreds of thousands of people were tossed at
servicing this ambitious project, which would have looked like
high-modernist progress if it had not been in response to tech-
nogenic disaster.

The repetitious quality of this history reveals how long it has
taken humans to acquire the ability to visualize toxins that im-
print on ecologies and bodies. In order to become literate in the
confusing, mottled landscape, I read in archives, in historical,
ecological, and engineering literature. In attempting to recon-
struct the destruction of the PripyatMarshes I kept running into
road blocks caused by the paucity of my imagination, the
descriptive shortcomings of people who created the documents,
and at times by a sheer wall of secrecy.

I was not the first to seek this education. Learning to visualize
radioactive toxins, as Marei did, led to the search for solutions
to them, which in turn inspired a march toward greater disas-
ters, a process that ended in a full stop, for the engineered so-
lutions to disaster failed. Despite awe-inspiring efforts to cleanse
the landscape of radioactive isotopes, Soviet scientists had to
concede a few years after the Chernobyl accident that cesium
Figure 3. The ruins of the fishery breeding lab at the Chernobyl power plant. (Photo by Kate Brown.) A color version of this figure is
available online.
11. “Pis’mo zam. Pred Gosagroproma BSSR M. N. Dergacheva,” No-
vember 25, 1986, Natsional’nyi Arhiv Respubliki Belarus’ (NARB), Minsk
7/10/475:103.
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137 and strontium 90 and 10 other isotopes persisted in the
food chain and in the bodies of residents.12

Recognizing finally that the biological load was too much,
leaders in Ukraine and Belarus announced in 1990 plans to
resettle several hundred thousand more people, who would
abandon territory that had just been modernized at great ex-
pense.13 But before most of the new round of evacuations oc-
curred, the USSR collapsed and money ran out for either re-
settlement or amelioration. As the post-Soviet economic crises
deepened, subsidies for clean food, medical monitoring, and ex-
tended vacations away from contaminated land withered away.
People who remained on contaminated ground, several hun-
dred thousand people, were left to carry on alone, the welfare
state dissolving around them. Bare life lay ahead.

I puzzled over the relationship between expert knowledge,
the kind I make a living purveying, and destructive events that
attend it in the name of improvement. My hope is that there
is another kind of literacy in landscapes we can develop that
carries with it more temperate repercussions. In several snap-
shots to follow, I will explore how I tried to imagine an edu-
cation to gain literacy in posthuman landscapes. The following
two episodes are from fieldwork I carried out with an elderly
villager in a nearly depopulated village in northernUkraine and
with a team of international scientists working in the Cher-
nobyl Power Plant Zone of Alienation.

* * *
Halia is 98 years old and lives inNedanchichi, a small, mostly

abandoned village in northeast Ukraine that was not evacuated
after the Chernobyl accident. For a while the village tottered on
a fulcrum between existence and disappearance until villagers,
given the choice, voted against resettlement. In the years that
followed, young families left. Established elsewhere, they col-
lected middle-aged and elderly family members. In the three
summers I visited Halia, four households remained for year-
round residence. The average age of villagers was well over 70.

What I found fascinating about Halia was her persistence.
Except for a short stay in Kiev, she remained in the region
for nearly a hundred years. Holding on in one place does not
sound remarkable until you consider the violent history of the
region surrounding the Pripyat Marshes. The vast littoral dis-
oriented invaders, slowed cavalry and tanks alike, so that the
major twentieth-century wars came to a standstill on the edges
of the Pripyat Marshes and festered there. World War I, the
Russian Civil War, the famine of 1932–1933, World War II,
12. See, e.g., “O nekotorikh problemakh likvidatsii posledstvii avarii
na Chernobyl’skoi AES,” December 6, 1988, Sluzhba Bezpeki Ukraini, der-
zhavnyi arkhiv, Kiev (SBU) 1611/20:227–229; and “O radiatsionnoi obs-
tanovki v ss. Norintsy, klochki, Mar’ianovka, Savchenki, Latashi, Starii Do-
rogin’, Snityshche, Nivochki, Orzhev, Narodichskiogo raoina Zhitomirsko
oblasti,”May 18, 1989, “O rassmotrenii kollektivnogo pis’ma kolkhozniko iz
kolhoza umeni Gor’kogo Narodichskogo raiona,” April 14, 1989, TsDAVO
342/17/5089, 27–28.

13. For a good overviewof the debate on howmany people to resettle, see
“Chernobyl: five years of disaster,” Nuclear Monitor April 5, 1991:349–350.
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and the Holocaust concentrated around the margins of the
marshes.14 I asked Halia three times to tell me her life story and
three times she narrated nearly the same story in her Polesian
dialect. Sitting on a log in her courtyard while she spoke, I had
the feeling of levitating, as if I were spiraling up and over her
cottage to survey the flat expanse of the marshland surround-
ing us. Asmy imagination ascended higher, mixing with what I
had read, I could see Nedanchichi below, situated in an elbow
of the Dnieper River that sweeps along powerfully, dividing
and gyrating, so that seen from overhead, the river appeared
less as a single artery and more a hydraulic network of capil-
laries seeping over a broad, ranging channel.15

From on high, in stop-motion, Halia’s life spread before
me. There she was as a child walking about her daily chores.
The remnants of trenches dug byWWI armies were still visible
7 years after the war ended in the form of sunken ravines lining
rivers. Strategic hillocks were entangled with barbed wire and,
in places where the fighting had been intense, bleached bones
lay exposed on sandy clearings (Mankivell and Loch 1924:53–
66). Halia was up in the morning to see to animals in the shed
and out in the garden while the morning was cool, hoeing,
sowing, pulling weeds. As children do on the farm, she ma-
tured rapidly. She disappeared into and out of the forest, rang-
ing surprisingly long distances. Sometimes children were with
her. More often, as time passed, she was alone. Halia’s peregri-
nations changed seasonally but over 98 years remained steadfast:
to the pasture and back, to the forest and back, to the river, to
town and return, to the village square. There she was, over the
seasons, across the decades, her figure bending and shrinking
with time but her perambulations surprisingly resistant to
change. What changed was everything else around her.

The WWI German army arrived from the east. It retreated.
The czarist army surgedup from the south andwithdrew.A third
rebel army appeared on the flat horizon with many soldiers in
civilian dress. As the armies swept in, they quartered and requi-
sitioned food, animals, bodies. They packed up families and sent
them away. Eventually, all the armies retreated. Halia remained,
leading the cow to the river bank, staking it, and searching the
grassy bank for greens to make a sour fermented soup. Nearby a
fishermanpulls fromhis net a giant sturgeon, a seasonalmigrant
to Pripyat Marshes from the Black Sea. A man on a flat-bottom
canoe poles by silently on velvet-brown water. His horse stands
impassively in the boat, the water so still that the horse and
farmer are perfectly reflected on the stream’s smoky surface.

In the depth of the great famine, I see Halia walk a long way,
slowly and emaciated, to a bakery where a woman gives her
three loaves of bread to bring to her family. As she walks home,
she furtively and guiltily devours one whole loaf.
14. For Soviet maps that show the military campaigns of World War I,
CivilWar, and Polish SovietWar, see http://www.rkka.ru/maps/gv5.gif. For
interactive maps of the famine in Ukraine, see http://gis.huri.harvard.edu
/historical-atlas/the-great-famine/about-the-great-famine-project.html.

15. US Army Aerial Maps, September 1943, RG 373 GX 16058 SK,
National Archives Research Administration (NARA), College Park, MD.
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16. On pesticide and fertilizer use in Ukraine, see Hoffman, “Interim
report: the toxicological program,” December 21, 1992, Greenpeace Ar-
chive, Amsterdam (GPA) 1002; and draft report on toxic chemical con-
tamination in Ukraine, September 3, 1990, GPA 999.

17. V. Giorgienko, Utro atomograda, Ukretelefilm, 1975.
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Halia appears a few years later in the village center full of
flesh. At a gathering, she raises her arms to dance, drawing her
hands to her hips, moving with them. A young man appears at
her side. On a grassy embankment, their limbs are entangled.

Halia and the young man emerge from a cottage in sheep-
skin coats. They leave on a packed sled. The couple return a few
months later on foot. The man, now in the uniform of a WWII
Red Army soldier, departs. Her stomach begins to bulge. She
places a hand on it, as she leads a cow to the meadow to be
staked. She looks up to see a reconnaissance plane flying low
overhead.

The unfamiliar roar of a combustion engine breaks the bird-
song Polesian peace. A heavy German tank tilts half-sunken in
the morass. Soldiers curse and rev their engines. An officer with
a swastika on his arm disembarks. Halia lines up with other
women and children on the sandy expanse of the village square.
They are searched, manhandled. Dogs bark, men shout, and
people emerge from a cellar. Shots ring from the forest.

The village burns. Later, Halia stands alone amid the smok-
ing remnants, pulling her toddler toward her.

Red Army soldiers arrive. They ask questions and take notes.
As during the war, now after the war, people are hanged be-
tween poles in the village square. The bodies swing, slight and
dripping, in a drenching rain.

After 3 years of war, the village is finally quiet. But in the
decade, the tanks return. These are retrofitted as bulldozers to
clear land. From the ashes of burned villages, construction
crews lay out new settlements that no longer follow the rising
earth and ebb and flow of seasonal floods. Now they match the
geometric lines of a cadastral survey. In the WWII American
reconnaissance photos taken over Halia’s village, hydrologic
forces worked like brushstrokes on the yielding terrain, mark-
ing it with the fuzzy graininess of abstract expressionism. The
landscape swirls like the flank of Franz Marc’s blue horse or
gyrates like Van Gogh’s night sky—unfinished, raw, laid open.
In the postwar decades, the wildly curving waterways are cor-
rected, like a hand snapping a rug straight. Construction crews
with heavy machinery remaster the landscape. The magical
machines shrink distances and modify terrain. They pull the
curling rivers into canals flowing in straight lines toward con-
crete dams. The canals drain water from the boggy land. In the
newly girdled waterways, the indigenous river fish disappear
and commercial breeds multiply. The water table drops. The
annual floods become less encompassing. As Soviet reformers
toil, the wild expressionism of the ebbing and flowing Pripyat
Marshes transforms into the controlled geometry of Malevich:
square fields superimposed over rectangular blocks.

AndHalia is still there.Middle-aged, she walks to the square.
Voices float up. Around her, the collective farm elongates, swell-
ing across the former swampland. Pastures silt up with thou-
sands of cows, sheep, pigs, and goats. Small vehicles and buses
appear on freshly graded gravel roads. Solid brick structures
take shape—a school, clubhouse, office building, a store. The
good years of “planned farming” are aided by the farm chemical
service. New crops—sunflower, corn, rapeseed—spring from
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the mineral-poor, sandy soils. The plants, enriched with chem-
ical nitrates and phosphates, grow toward the sun as they never
had before, but so too do fungi and insects. Planes dash by,
trailing great clouds of sweet-smelling DDT.

Halia walking, almost always walking, often barefoot. By
1965, she had acquired a new pair of rubber boots. She hops
over a drainage trench and disappears into the forest. As the
years wore on, she ranges more widely for herbs and edible
plants, having more trouble finding them (Łukasz et al. 2013;
Movchan 2015). The ice dams mount in spring, the floods
arrive, but not as they used to. The plants that needed the wet,
flooded grasslands die off. Birds too are fewer.

Years of peace match years of drought. As water rushes
through canals, lakes shrink. Ponds disappear. Gullies emerge
in former stream beds. Halia no longer arrives home with her
legs covered in mud. Near the new dams, the sweet, brown
water has become crusted over with a green film of algae grow-
ing wildly on nitrate-enriched water.16 Midsummer, the flow-
ering heaths dry out and turn a sun-bronzed brown. Forest fires
flare up, sweeping across stands of pine and birch. The fires
leave sandy deserts in their wake. As lakes and land drain, rivers
and canals swell.

Nuclear reactors are thirsty for water to cool them. Forty
kilometers southwest from Halia’s village, a massive construc-
tion site mounts. Construction crews toiled for a decade. They
heaved monumental concrete blocks onto reclaimed ground,
girdled by ramparts of steel plates. Surrounding them, more
dams and reservoirs take shape. As they dig foundations, they
unearth spent shells and grenades and the bodies of threeWWII
officers. In 1980, from enormous hourglass towers, columns of
hot steam issue forth. A city, the likes of which the region has
never known, springs up next to the plant: five-story, concrete-
block apartment buildings and wide, straight boulevards lined
with exotic flowers. Buses shift nicely, like on a model train
set, up and down the streets. No mud, no thorns, no swampy
ground. People wear shoes and Sunday clothing every day. At a
library meeting in Pripyat, a woman with an Auschwitz tattoo
on her arm tells young people, “We are building the first atomic
station so that it brings us happiness and beauty, so that there
are no more sirens and no more children’s screams.”17

The city alongside the Chernobyl plant existed for only
6 years. Late on a warm, spring night, the earth shuddered and
thunder rolled from a clear sky. The world might have stood
still for a moment during the Chernobyl explosion.

But it did not. The next day, buses labored up and down the
country roads as always. Shepherds poked sticks at the backs of
livestock heading to pasture. The animals hungrily tore at the
sweet, spring grass while fallout fell around them. In the coming
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weeks, shepherds sheared their sheep, as they did every spring,
and sent the wool, measuring 3.2 milliroentgens per hour, to
the wool factory in Chernigov.18

Two weeks after the accident, soldiers arrived in a village
near Nedanchichi. They ordered farmers to pack up and load
bedding and tools in waiting trucks. They pushed the family
cow and goats into pens and began shooting.19 Everyone cried.
The soldiers, the tears, and bedding stuffed on carts reminded
many of WWII 30 years before.

Halia’s village could stay, but in the years following, the
community unraveled around her. A young couple packed up
and left. Then another. A maintenance man shuttered the vil-
lage school. At the villagemedical clinic, the staff piled files into
the trunk of a battered car and drove off. Halia and a few elderly
neighbors walked to and fro as before, from house to garden,
from garden to meadow, in and out of the forest.

When Halia stopped speaking, my imagination drifted back
to ground level, to the dark kitchen where we sat in the gath-
ering twilight.

“How did you do it?” I asked. “How did you survive all
that?”

“Live,”Halia leaned forward, looking atme suddenly sharply
with her half-blind eyes. “Live! I just wanted to live, live, live.”

* * *
I had a similar sentiment, standing in a bleak forest, sweat-

ing in a Tyvek suit and mosquito netting, while I fumbled to
shut off the piercing alarm of my Geiger counter that was
measuring 1,000 microsieverts per hour. We were in the no-
torious Red Forest, which took the largest blast of radiation
in the days following the 1986 explosions. Normally the Red
Forest sent off gamma rays measuring at 50 to 100 microsie-
verts per hour, but a fire had swept through the forest 9 months
before.20 Over 30 years, the trees hadworked as cleaning agents,
taking up radioactive nuclides and storing them in their fibers.
The hot flames of the forest fire denaturalized the wood, turn-
ing it into gas and ash to release radioactivity once again so that
my Geiger counter was jumping in alarm, I with it. Like Halia,
I too just wanted to live through that long, sweaty afternoon as
I followed biologists Tim Mousseau and Anders Møller, who
have been working in the Chernobyl Zone since 2000. We were
there to retrieve nylon bags of leaf litter they had left in the
woods the previous fall. Mousseau and Møller were testing a
hunch. They had noticed that as they walked through more
contaminated stretches of the Chernobyl Zone, the ground
18. “Iz stenogrami,” May 20, Natal’ia Baranov’ska, ed., Chornobyl’—
problemy zdorovia naselennia: Zbirnyk dokumentiv i materialiv u dvokh
knyhakh (Kyiv: Institute istorii Ukraini, 1995):135–136; “O dozimetri-
cheskom control na fabric,” August 4, 1986, Derzhavnyi arkhiv Chernihiv-
skyi oblasti (DAChO), Chernihiv, Ukraine, 2341/1/1650, 116.

19. V. K. Solomakha v A. N. Tkachenko (Zam Predsedatelia gosagro-
proma UkSSR), May 5, 1986, TsDAVO 2605/9/1601, 20; M. S. Mukhar-
skomu ot P. I. Chekreneva, August 27, 1986, TsDAVO 342/17/4348, 15–16.

20. For a video showing the excursion and measurements, see https://
www.youtube.com/watch?vpEP2Ycv8j7fA&featurepyoutu.be.
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sprang underneath them, the leaf litter exceptionally deep. They
postulated that microbes, worms, larvae, and insects that nor-
mally break down organic matter were unable to work well in
high levels of contamination (over 50 microsieverts). They had
made up 300 bags of leaves stuffed into women’s nylon knee
socks and left them in places throughout the Zone, where levels
of radiation range on an order of four magnitudes of difference.
The following spring, we came to pick them up. Later in their
makeshift lab in the town of Chernobyl, the biologists dried,
weighed, and measured the leaves for radiation.

The two biologists used the Zone of Alienation as a living
laboratory. Mousseau and Møller argue that the beauty of do-
ing research in the Chernobyl Zone is that it is not one uni-
formly radiating smudge on the planet. Chernobyl cloudsmissed
some areas in the Zone, which today have naturally low levels
of background radiation. Other spots are extremely radioac-
tive, places, like the Red Forest, where a body should linger no
more than a few hours. Meanwhile, some territories outside
the Zone, where people live and farm, are far more radioactive
than those inside the Zone.

Møller and Mousseau set up their research differently than
most of the western scientists who have worked on Chernobyl
topics and mostly have done lab work (Beresford and Cop-
plestone 2011; Garnier-Laplace et al. 2015; Webster et al. 2016).
What happens, they wanted to know, in the wild, when bio-
logical organisms are exposed toman-made ionizing radiation?
This simple question is difficult to answer because of the in-
numerable variations on the landscape and within bodies of
mice, voles, birds, and insects. Many field scientists study one
creature—whether ants or barn swallows. By narrowing their
field of vision they can try to account for the most impor-
tant variables a natural habitat and genetic variations serve up.
Møller and Mousseau differ from the usual field scientists in
that they are interested in most everything they can count and
measure that pops into view. For this reason, their field lab is a
cluttered place: mice in cages in the parlor; frozen butterflies
in the aging fridge; mushrooms stacked in the hallway; fungi
samples, sliced tree cores, collections of invertebrates on the
porch. When the two scientists notice something odd, they set
out to study it, to bring their observation beyond the anecdotal,
which is the charge they level against the journalists and sci-
entists who assert the Zone is a thriving nature preserve. Møller
andMousseau, in the words of Anna Tsing, appear to be trying
to perfect the art of noticing (Tsing et al. 2017).

Mousseau, when he took a first walk in a forest of the Cher-
nobyl Zone in 2000, was surprised to notice something odd. His
face was clean. He was not clearing spider webs from it. Spiders
normally string webs between trees across a path so that a per-
son walking down it gets a face full of sticky webbing. Why no
webs? Mousseau went actively looking for spiders and found
few. When he and Møller made a formal count over 3 years in
700 sites, following line transects, they discovered that at very
low levels of radiation (at below 100 times greater than normal
levels) spiders decreased significantly (Møller and Mousseau
2009).
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Next, the two scientists searched for fruit flies. For genet-
icists and evolutionary biologists, fruit flies are the jam to their
occupational bread and butter. Fruit flies have giant chromo-
somes and reproduce quickly so they make perfect subjects
to trace genetic mutations. In the Chernobyl Zone, the two
researchers had trouble finding drosophila (fruit flies) outside
the town of Chernobyl, where radiation levels are below nor-
mal background. That too was startling. Most people have
trouble getting drosophila out of their kitchens in the summer.
Fruit flies feed on fruit. Møller and Mousseau discovered that
fruit trees—apple, pear, rowan berry, wild rose, and cranberry
bushes—in highly contaminated areas produced far fewer fruit.
Wondering why, Mousseau and Møller looked for pollinators
that fertilize fruit trees. They found few bees, butterflies, or drag-
onflies.21Thepollinators, they realized,hadbeendecimatedby the
release of radiation in soils where the insects lay eggs. They found
at 898 points around the Zone an average of one-third of a
bumblebee and half a butterfly. With fewer fruit, not just fruit
flies, but fruit-eating birds like thrushes and warblers suffered
demographically and declined in number (Møller et al. 2012).
Frugivores or fruit eaters, in turn, serve as seed spreaders, eating
seeds and taking them elsewhere. With a decline in frugivores,
fewer fruit trees and shrubs took root and grew. And so it
went. The team investigated 19 villages in a 15-kilometer circle
around the blown plant and found all of two apple trees that
had seeded after the 1986 explosion. These two apple trees ex-
hibit the tapering end point of the cascading effect of extinction.
The peril of a few species of small, winged creaturesmagnifies to
threaten the entire surrounding ecosystem.
21. Bees, butterflies, and dragonflies lay their eggs in herbs just above
the soil or in the soil. Most radiation around Chernobyl is in the topmost
10-cm layer of soil. The decrease in abundance ranged from 72% for
bumblebees and 40% for butterflies. Møller, Barnier, and Mousseau 2012.
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Noticing the absence of fruit flies led to Mousseau’s Silent
Spring moment. Rachel Carson’s 1962 blockbuster, Silent
Spring,22 documented that DDT, sprayed commonly to kill sub-
urban insects, was also decimating wildlife, especially birds, in
communities across the United States. In her preface, Carson
wrote that she noticed one day that the birds in her lush Dis-
trict of Columbia suburb had gone silent. This simple act of
observing changes in her environment sent her on a quest that
led Carson to write the seminal text that inspired the American
environmental movement.

On a previous trip in 2014, I had observed a team of biol-
ogists that included a group from a Finnish university as they
worked on voles they had trapped in parts of the Zone. After
catching the animals, the scientists measured and weighed them
and ran them through a mass spectrometer to record the an-
imals’ bodily levels of cesium 137. They then tagged the rodents
with pea-sized crystal gamma counters and released themwhere
they found them.

As we drove around the Zone, escorting the voles home,
I practiced reading the postnuclear landscape by reckoning
approximate radiation levels and matching my guess to the
counter. It became a kind of game, if a dispiriting one. In the
shtetl of Chernobyl where visitors stay in a makeshift hotel,
the birds in June started to sing at 3:00 a.m. and increased in
volume and intensity by sunrise to a riotous barrage. In some
places as we dropped off voles, I listened for birds and heard
only a few shrill calls that were left unanswered. I would check
my counter to find high rates of radioactive decay (30–40 mi-
crosieverts per hour). The forests themselves differed from
place to place. Pine trees are especially vulnerable to radioac-
Figure 4. Shrub-like pine trees and bare ground covering in the Red Forest. (Photo by Kate Brown.) A color version of this figure is
available online.
22. Carson had engaged in fieldwork for decades before she wrote Silent
Spring (1962). Her literary reporting of her moment of insight might be just
that.
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tive decay. Few pine grew in places of radioactivity higher than
40 microsieverts. When they did, as I mentioned above, they
tended to have mutations. In the Red Forest, most of the new
growth was in the form of birch trees. The pines trees that were
growing had become shrubs. Instead of the lush green under-
growth in radioactively cooler areas, the floor of the Red Forest
had little vegetation. The ground was brown from undecom-
posed pine needles and fallen leaves. These forests did not smell
like a forest, most of which is the smell of decomposition (see
figs. 4 and 5).

At the second drop-off spot, the dosimeter measured 10 mi-
crosieverts on the road. As we stepped into the forest, it gave off
a warning beep at 30–35, then rose to 42microsieverts per hour.
I did not relish the feeling of walking through woods knowing
they were “hot,” though I knew that by current radiation stan-
dards I was in no danger unless I remained in that spot for
months, ate and drank from it, and burrowed in the top layer of
soil, as insects and voles did.

As we turned over the cages, again the frightened voles made
a dash for it. One vole with a handful of pups moved quickly
This content downloaded from 037.046.1
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to use the hay inside the cage to form a nest. We left the cage
behind so she would not abandon her pups, pink, embryonic
creatures that made surprisingly loud peeps. We made quick
work of it and headed back to the road, where the dosimeter
reading dropped in half. Radioactive isotopes concentrate in
biological organisms, which means the more living organisms,
the higher the readings. In contrast to everyday life, asphalt in
the Zone is safer than the quiet forest.

Some biologists are critical of Mousseau and Møller’s work
because they say their experiments are not double-blind.Double-
blind trials call for the researcher to have no information that
may influence his or her behavior while carrying out a trial.
Obviously, scientists in the Chernobyl Zone know they are on
a radioactive landscape and so, critics say, they look for evi-
dence to confirm their preexisting ideas about radiation’s ef-
fect on biological organisms. My skittishness, for instance, under
the field of a beeping monitor could manifest in skewed research
results. Mousseau answers this charge by pointing to the rang-
ing and mottled quality of contamination levels in the Zone. It
would be impossible to have experimenters who did not know
they were in the Chernobyl Zone, but once there, scientists are
ignorant of the extent of the surrounding field until the do-
simeter tells them. Mousseau and Møller set up experiments
where they gather information blindly. They take a census, for
example, by first counting the number of butterflies or birds
and then measuring for radiation levels. A second biologist
makes a second count, also blind to radiation levels, to check
against the first census. They believe their science is sound, their
methods tried and true. “Taking a bird census is not rocket
science,” Møller noted. “Not much can go wrong because so
many people have done it for decades in Europe so we have
validation of the method from a multitude of studies.”

Even so, rival scientists contest their results. They contend
that Mousseau and Møller do not take into account genetic di-
versity, that their calculations are wrong, that they need more
radiation readings to link their results with radiation levels (Be-
resford and Copplestone 2011). Mousseau and Møller change
their studies to answer their critics and they keep working. In
2015, the physicist James Smithmade headlines by publishing a
letter stating that long-term census data reveal abundant wild-
life populations in the Chernobyl Zone (Deryabina et al. 2015).
I contacted Smith to ask if I could follow him on his next trip to
the Zone. He replied that he had no immediate plans to visit
though he had visited the Zone in the past and would go again.
He did his work at his desk with data collected by Belarusian
researchers in the past or derived from camera traps his as-
sistants set up around the Zone. On meeting him at a confer-
ence in Florida, I told Smith about the records I had found of
rashes of illnesses in contaminated regions around the Zone.
Smith asked me repeatedly about radiation dose levels. With a
dose level, he could tell without having to go to the Zone about
estimated damage from radiation to plants and animals. He
did not need to perfect the art of noticing. Computational stud-
ies combined with radiation levels told him all he needed to
know.
Figure 5. Mutated pine tree. (Photo by Kate Brown.) A color version
of this figure is available online.
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The media took up the promise of the “thriving Chernobyl
Zone” and pitted it against the gloomier picture Mousseau and
Møller present. This is called “balance,” but in the case of Cher-
nobyl, it means that the opinions of scientists who have limited
experience working in the Zone get equal print space as those
who are logging long hours in radioactive forests. The debate
over whether the Zone is thriving or not is a nonstarter for
Mousseau and Møller because the evidence is overwhelming.
“Every rock we turn over,” Mousseau said, “we find damage.”
The evidence is etched in the ecosystem of the Zone, into the
bodies of mice, the leaf litter of the forest floor, and the tumors
that cloud the vision of barn swallows they catch. Møller noted
that in 16 years working in Chernobyl, he has encountered few
other scientists. Perhaps because the work is tedious, repetitive,
and unglamorous, notmany scientists have beenwilling to pose
the long-overdue questions about the effect of chronic low doses
of radiation on biological organisms even while these questions
are germane in more and more places around the globe.

Mousseau and Møller are practicing the kind of science left
tomore-than-human landscapes, a science that is dirty, painful,
and hazardous as much as it is creative and invigorating. Theirs
is a branch of knowledge that looks for new forms of literacy.
Halia, meanwhile, is the survivor on a raft she rode through a
lifetime of lashing storms. Her long existence in a vulnerable
ecological and economic system brings into relief the heaving
transformations of the landscape, the results of which are the
terrain Mousseau and Møller are left to study. Much like Mi-
chael Hadfield and Donna Haraway’s Hawaiian forests (2019),
their “living laboratory” is a charred remnant pitted with de-
posits of spent ammunition, heavymetals, chemical toxins, and
radioactive waste distributed at a frenetic pace in the course of
Halia’s life. She is one of four survivors in her village still speak-
ing in an indigenous Polesian dialect with indigenous knowl-
edge of the forests and swamps. Her standing on that ground
attests to an astounding ability to survive. Her presence also
calls up the millions who dropped around her, felled by a vi-
olence powered by a vision of reform and national security on a
scale so grand that it would ensure that people would no longer
live in need and fear.

If we see Chernobyl as an accident, the unfortunate missteps
of a few poorly trained operators, then there is nothing more to
see. But if we situate Chernobyl as a point of acceleration on a
time line of destruction, then we can begin to visualize a much
larger stage of events. Forcing ourselves to look at that ugly tree
in a bomb crater makes for the start of a new kind of literacy
that takes us into the future.
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