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Caesium-137, as an isotope with gamma radiation, is more dangerous for external irradiae

tion. However, it 1s less cumulative and, because it is more soluble and is not fixed

permanently in biolecgieal structures, it disappears more rapidly from animals and the
soil. Strontium-90 is a close analogue of calecium and is able to substitute for calcium

in both bones and soil. Since calecium forms part of permanent body structure, this means
that Strontium-90 can be fixed in animals for many years, while it may remain for hundreds
of years in the soil. This is why Strontium-90, which emits beta radiation, is considered
the most dangerous produet from nuclear bomb tests and the nuclear industry.

If the nuclear disaster in the Urals really caused the contamination of hundreds or
thousands of square miles of territory, this area must still be polluted today==heavily
by Strontium-90, and.partly by Caesium-137., The soil, soil animals, plants, insects,

- mammals, lakes, fish and all other forms of life in this area would still ceontain signif-

icant amounts of Strontium-90 and Caesium=-137. The random distribution of radicactive
isotopes during an aceident of this type would cause the isotope concentration level to
vary enormously from place to place. In many areas the external and internal radiation
would seriously threaten the life of many species-=-increasing their mutation load and
mortality, and inducing many other changes. The extremely large contaminated area would
also create a unique community of animals and plants, where genetiec, population, botanieal,

Zoologloal and limnological research into the influence of radioactive contamination

could be studied in its natural conditions.

Critics of Tumerman's and my story can obviously ask: Why then did Soviet seilentists
miss this chance to study the unique radiobiological and genetic problems, whisch this
enormous (certainly the largest in the world) radio-active environment provided for
long-term study?

The answer is very simple--the Soviet scientists did not miss this chance. More than 100
works on the effect of Strontium-90 and Caesium-137 in natural plant and animal populations
have been published since 1958. In most of these publications, negither the cause nor the
geographical location of the eontaminated area are indicated, This is the unavoidable.
price of censorship. However, the specific composition of the plants and animals, the
climate, soil types and many other indicators leads to the inevitable conclusion that it
lies in the South Urals. (In one publication, the Chelyabinsk region is actually mentionedes
8 censorshipslip. The terms of observation-=10 years in 1968, 11 in 1969, 14 in 1971,

and so on-mreveal the approximate date of the original aceident. Finally, the scale of

the research (espécially with mammals, birds and fish) indicates clearly that rather

heavy radicactive contamination covered hundreds of square miles of an area containing
several large lakes.

I had known about the nuclear water explosion in the Urals area since 1958, My professor
at that time, Vsevolod Klechkovskily, who was a leading expert in the use of radioactive
isotopes and radiation in agricultural research, was given the Job of setting up an
experimental station within the contaminated. territory. The station was to study the
effect of radiocactive isotopes on plant and animal 1ife and to monitor the so-called
"secondary distribution" of the contamination., Radicactive pollution of this type cannot
be confined within the initial area, since soil erosion and biological distribution
constantly widen the radioactive region. The specific activity of the contamination

 declines with time both in the orignal area and the new neighbouring ones. [paragraph

continues]
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Klechkovskiy offered me a Job at tnis station, but I did not accept it as the work was
classified. A number of Junior researchers from his department of agrochemistry and
bilochemistry at the Timiryazev Agricultural Academy, however, did go to work there, and
still do today.

At the beginning all work associlated with this nuclear disaster was considered as highly
classifled. There was no chance of publishing any research results. The situation changed
slightly after Khrushchev's demise, because blame could be lald on the nuclear authorities
appointed by him. The chairman of the State Committee for Atomic Energy of the USSR, Pro~
fessor Vasiliy Yemelyanov, was dismissed from his post in 1965; some other high officials
in both the peaceful and military branches of the atomic energy industry went as well.

It was too late in 1965/1966, and it was considered unnecessary, to acknowledge the catastrophe
that had talen place years ‘before. But at least the high level of seerecy which had
surrounded the disaster was lifted. Many experts from the Soviet Academy of Sciences and

other research establishments were allowed to start comprehensive research in the contaminated
area and to publish their results in Soviet academic journals. The ending of Lysenko'!s
domination in biology and genetics also helped this change in attitude. Several new research
institutes and units specialising in genetics, radiobioclogy and ecology, set up in 1965 and
1966, pressed hard for access to this unique radiocactive environment.,

These studles started, unfortunately, several years after the initial impact of the radio-
~active hazard on the community which comprised all levels of life--from soil bacteria through
to large animals, plants and trees., Farm animals and plants, as well as the human population,
were included in places of "secondary distribution" where the radiocactivity level had not
been so high as to force evacuation.

One of the first works that pointed to a possible serious industrial nuclear disaster was
published in 1966 (see ATOMNAYA ENERGIYA, Vol 18, p 379). At first glance the paper appeared
to be purely mathematical. Its title=--"The Calculation Method for the Distribution of
Radioactive Contamination in Water and Bottom Deposits of Non-Running Water Lalkes"--was

rather theoretical, and the whole text was saturated with mathematical equations., This study
was based on measurements that had been taken in two lakes contaminated by industrial
radiocactive waste five years previously. (Since the paper had been submitted for publication
in May, 1964, the work must have been completed some time in 1963.) The author, F. Rovinskiy,
- found that the isotope composition was complex at first, but after the first few months
Strontium-90 became dominant. The water radiocactivity (the level in absolute figures was not
given) fell quickly during the first two years because of absorption by the silt. Then some
kind of equilibrium was established between the bottom silt deposits and the water., The
theoretical calculations and the experimental picture were almost identical. One can find
hardly anything wrong.with the whole work or the "experimental contamination", except for

the size of the two lakes referred to. "The experimental lakes were," wrote Rovinsky,
"eutrophic types, the first was 11.3 sq. km in size and the second was 4.5 sq. km both almost
round in shape." It is rather hard to believe that anyone in his right mind would contaminate
two such large lakes just to confirm some mathematical calculations. However, I did not find
any other research on these two particular lakes.,

A third contaminated lake appeared in two papers by A.I. Ilyenko, published at the beginning
of the 1970's (see VOPROSY IKHTIOLOGII, Vol 10, p 1127; Vol 12, p 174). [paragraph continues ]

(Annex continues on back pages of report)
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Ilyenko had studied the distribution of Caesium-137 and Strontium-90 in water plankton,
water plants, and different species of fish between 1968 and 1970, but the lake had
beeri contaminated many years before. He gave the actual isotope concentration of both
isotopes in this lake. It varied every month depending very much on seasonal condi-
tions, and with maximum peaks during October and July. Such variations could only be
typical of a running water lake with a contaminated basin. During the summer of 1969,
the concentration of Strontium-90 in the water was 0.2 microcurie per litre, and that
of Caesium-137 was 0.025 microcurie per litre. Both figures are 100 times higher than
contamination levels in ponds created specifically for research purposes, both in the
USSR and other countries.,

A Lake with 50,000,000 Curies
The purpose of Ilyenko's work was to study food chains among different forms of life

in the lake, Pike were the largest and final link in the chain, Ilyenko had measured
the isotope concentration in the bones and muscle of more than 100 pike, some weighing

"as much as 25 to 30 lbs. The lake was not a rich one, since only four species of fish
. were found there. And as it is important for food chain studies that the population

balamee is not seriously affected, the number of pike in the lake must have been at
least 10 to 20 times the number studied. A lake contadining this number of large pike
must be between 10 to 20 square kilometres in size. One would need at least 50,000,000
curies to contaminate such a lake with Strontium-90 up to the level of (.2 microcurie
per litre, that is if it were non-running and not teo deep. For a running water lake
the amount would have to be much greater. But in either case such a level of radio-
activity is far too high te handle for experimental purposes.

The lakes in the Urals region usually have very thick bottom silt deposits. The total
amount- of Strontium-90 in the bottom silt of the two lakes which Rovinskiy studied

was at least 10 times higher than in the water, once equilibrium was reached. However,
these were non-running-water type lakes. The lake studied by Ilyenkp had an intensive
turnover of its water supply--the Strontium-90 concentration could vary up or douwn by
more than 400 percent within one month., These conditions meant that the bottom silt
and the water plants became the main accumulators of radioactive materials--a process
which had started many years before Ilyenko's experiments. Ilyenko calculated that

- the total amount of Caesium=-137 and Strontium-90 in the water plants, plankbon and

silt was about 1000 times higher than in the water. For example, the concentration
of Caesium-137 in water plants varied from 10 to 38 microcuries per kilogram,

This means that the total minimum amount of Strontium-90 and Caesium-137 in the whole
lake must be around 50 million curies. And this enormous amount of radicactivity
filtered into the lake from the lake'!s basin! It is well known that soil fixes
strontium very strongly, so only a small fraction could have filtered through with the
soil water--probably some five to six percent over several years.

It is, of course, impossible to know precisely how many hundreds of millions of curies
of Strontium-90 and Caesium-137 would have to be fixed in its basin for such an
enormous amount of radioactivity to accumulate in a running water lake. There are no
precedents for such research. This radioactivity is equivalent to thousands of tons

‘of radium. Could anyone imagine that this amount of radioactive material would be

distributed over the area surrounding the lake, just for "experimental" purposes?
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Many papers have been published on the different species living in the contaminated area.
The levels of soil contamination were usually the same with the different experiments--
from 0.2 to 1.0, from 1.0 to 1.5 and from 1.8 to 3.4 mci[millicuries]of Strontium=-90,
and 4.0 to 7.0microcuries of Caesium-137 per square metre between 1965 and 1969, Ilyenko
and his collaborators also carried sut several studies of mammals at the same time as
they were doing their work on the lakels population, between 1968 and 1970. Since the
samples of fish and animals were taken contimuously, the whole research was certainly
carried out in the same environment. Tn two studies of mammals, where food chains were
also the main research aim, about 2000 individual animals from 15 different species were
killed (see ZOOLOGICHESKIY ZHURNAL, Vol 49, p 1370; ZHURNAL OBSHCHEY BIOLOGII, Vol 31,

D 6989). Small animals, such as mice, rats and rabbits, are poor indicators of the size
of a research area, However, these two papers reported killing 21 deer from the contam-
inated area. This final link of the food chain is indeed rather revealing. Since the
shcoting had to be done without causing any serious depletion in the natural population
or species ratios, at least 100 deer must have been available. Deer migrate normally
over large distances, especially during winter, so the area covered should have been at
least 100 square miles. ‘

The level of soil contamination by 8trontium-90, between 1.8 and 3.4 microcuries per
square wotre, is also much much higher than any possible "experimental" contamination.
About rne million curies of Strontium-90 would be necessary to obtain such an "experi-
mental" field.

Works by other authors, in which the plants, soils and soil animals were studied, also
indicated an area ofi a- geographical scale, not Just a fenced-off field. Their identical
levels of radicactivity and cross references to Ilyenko!s work indicate that it was in
fact the same "experimental™ area these authors were studying. The contaminated terri-
tory had many different soil types, consisting as it did of meadows, hills, plains and
various kinds of forests. In general, within any contamination area there were at

least six or seven ecological groups.

A large research team, headed by Academician N.P. pubinin, has carried out work on the
population geneties of the area--the frequency and pattern of chromosomal aberrations,
comparative radio-sensitivity, selection of radio-resistant forms, and so on. TE 18
clear that they were working in the same contaminated area as the one used for the other
studies. The authors refer to Ilyenkol!s work when quoting the level of radiocactivity

as being 1.8 to 3.4 and 1.0 to 1.5millicuries per square metre. They also acknowledge
that the area was not contaminated on purpose for their experiments, and that they had
only been able to start their radiobiological and genetiecal observations seven years
after the organisms, selected for research purposes, had already been living in the
radi-active environment. (See USPEKHI SOVREMENNOY GENETIKI, Vol 4, p 170.)

This Lapse of time was a definite research disadvantage. The early adaptation stages
Had been missed and the initial level of irradiation by the mixture of short-lived and
lope-1ived isotopes was unknown. Despite these methodical aberrations, the authors
were anle to find a selection of more resistant forms and some other genetical popula-
tinn changes in soil algae (chlorella), many plants (mostly perennial), and rodents,
parcicularly species of mice.

snial aspect of the work, which I wish to emphasize here, is the size of the re=
‘ .rea. Wor =xample, the research team started their work on rodents with a popu-
i4tion that nad already lived 30 generations in a radiocactive environment. [paragraph

sonbinues)
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One has to be certain for population genetics work that the individual animals being used

for the different measurements are the rue ancestors of those animals which 1ived in the

- “area when the original radioactive contamination occurred. Rodents do not migrate very
far during their adult life, perhaps about 1000 metres. However, with each new generation
the migration from the ancestral environment will be even further. During 30 generations,
migration could reach as much as 20 to 30 kilometres, which means %00 to 900 square i
kilometres of radiocactive environment. Dubinin and his colleagues do not give the exact
Size of their research area, but they do admit that all the animals they studied had really
lived in the radicactive zo: over all these years.

one

‘e extremely resistant to radicactive contamination, ?

lorella
hould be much higher than for those species which Just i

‘Single-cell soil alga 1
.80 their level of genet damage shou
. could not surviv inin and his''team took samples of chiorella some five years, or 7
200 senbrdfion5;fartorfthdﬂraﬁiaahtiinfqbutamination had occurred. The work was clearly ;
‘carried out in a dirr'e"i'e-n_ﬁ area, one p:érliapsjwhera_ only the algae could have survived. The a
radioactivity of the 5011 was much higher, its maximum activity being 1.0 exponent 10 [ as published ] i
disintegrations pér kilogramme of so0il per minute. This activity calculated pexr
 metre is about five curies for a surface layer of 8 to 10 cmdepth!
| - There was a very uneven distribution of radioactive contamination over the area used for ¢
. this research. The work that has been published on plants and animals was carried out fenl
in places where these animals and plants could live for many generations. Othenr areas,
where they were not able to survive, were certainly not explored so thoroughly. But the g
existence of such areas in this general geographical location has been acknowledged by '
Dubinin. In his autobiography, VECHNOYE DVIZHENIE, he describes how his group carried out
long-term research in an area "contaminated by high doses of radioactive substances”,
where "some members of the species have died out, some are suffering and declining slowly,
while others have evolved a higher resistance”. -

The nature of the plant and animal species referred to in these re%search papers--there are
‘more than 200 species in all--can easily indicate the approximate geographical location of !
' the area under study. The mixture of European and 8iberian species points to the Urals.
This conclusion 15 confirmed by the accidental acknowledgement in one of the recent works
of . Ilyenko and his collaborators that the animals for their work had been collected in
- the Chelyabinsk region. This particular research was done during the autumn of 1971 and
- the animals had been living in a radioactive environment for 14 Years--in other words
since the autumn of 1957.

The papers, that I have referred to, represent only a small fraction of the research data
-that has been published on this contaminated enviromment in different Soviet scientific
Journals. The nuclear authorities in Britain and the U.S. probably put more trust in the
expensive information they receive from monitoring global fall-out or from space-satellite )
surveillance. They certainly do not read such Soviet Journals as VOPROSY IKHTIOLOGII,
GENETIKA or ZOOLOGICHESKIY ZHURNAL. There are probably very few foreign scientists who
] can understand the meaning of the many methodical omissions.
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