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But quite clearly all plant life and all animal life, whether ~~ land
or in water, is at risk. .

Ultra-violet radiation

One consequence of nuclear war which, in the long term, may be more
detrimental than fallout pollutants, is the increase in ultra-violet
radiation.

" ... the effects of increased UV-B (ultra-violet) radiation may
be among the most serious unanticipated consequences of nuclear
war"'?3,

For plants, a doubling of ultra-violet radiation levels would reduce
photosynthetic activity, inhibit growth and development, and weaken
leaves. Some crops - including corn (maize), pea, sugar-beet, onion,
bean, tomato and lettuce - are among the most sensitive plants to
ultra-violet radiation. The effect of doubled ultra-violet radiation
levels on mammals (including humans) would be to suppress immune
systems, increase rates of skin cancer, and induce corneal damage and
cataracts leading to blindness?l, In Hereford cattle, the incidence

of ‘cancer-eye’ is known to increase with both length and intensity of
the exposure. Humans may, of course, be able to protect their eyes
from direct radiation, or else venture out after dark; but livestock,
many birds of prey, and animals active by day would have no such
option.

High levels of ultra-violet radiation could confuse insect behaviour
and disrupt the navigation of essential pollinators. In the oceans,
phytoplankton are affected by increased ultra-violet radiation?!, and
experiments suggest that the increase in ultra-violet levels could kill
species of surface-dwelling fish?8,

Acid rain
If rain with a pH below 5.0 persisted over several months, this would
affect both terrestrial and freshwater life. However, changes to soil
and water chemistry, such as the concentration of trace elements
(aluminium, manganese, zinc) to toxic levels in surface and ground
waters would not be long-term. The biological impact would be most
noticeable on a range of sensitive plants exposed to direct effects;
the acidic pollutants are absorbed through both leaves and roots and
young or vigorously growing plants are the most sensitive. High acid
levels may cause lesions on leaves, cause a loss of nutrients from the
leaves, make the plants more susceptible to disease, or directly kill
them?’.

Freshwater life, especially fish, is very sensitive to increases in

water acidity; rainbow trout embryos are killed at pH 5.52 at 5°C and

pH 4.75 at 10°C making this fish one of the most acid-sensitive

species??, Brown trout have disappeared from lakes in southern Norway
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where the long-term pH of the waters became less than 5.0. Freshwater
snails, crayfish and some insects are killed by low pH levels, and
biological production is generally lower in acidic waters.

Throughout northern Europe and eastern United States, acid rain
resulting from the sulphurous emissions from industrial areas is a
particular problem. In Scandinavia and Germany extensive forests are
slowly dying as a result of prolonged exposure to acid rains, often the
acidity of vinegar (pH 3.0). Fish kills, predominantly of salmon and
trout occur after almost every period of heavy rain. Precisely how
New Zealand’s plants and animals will respond to rainfall of the

acidity predicted is not known.

JNCLUSION
iis review highlights:

The likely effects on plants and animals (including humans) and their
ecological relationships, of a nuclear war fought in the Northern
Hemisphere, are being increasingly researched and documented. As
computer models of climatic and biological relationships are improved,
the physical and environmental consequences of a nuclear war are shown
to be increasingly devastating and to extend -worldwide;

Consequences within the Northern Hemisphere are receiving the most
attention. The likely effects on Southern Hemisphere life of a
northern nuclear war is little researched or understood and most
comment is derived by simple extrapolation from predicted Northern
Hemisphere events.

Most research has centred on the immediate human plight rather than the
consequences for the global environment and the life forms upon which
humans depend for their survival.

is apparent that, for communities of plants and animals in both

rrestrial and aquatic environments, nuclear war will cause enormous
sruption. Ecological relationships are so complex that ecologists cannot
iticipate all the likely outcomes. However, extended darkness, reduced
mperatures, and high levels of radiation damage would see photosynthesis
fectively prevented, food chains disrupted or collapsing thus

'ogressively pushing species after species to low numbers, and then to
tinction. The final toll of individuals would be uncountable; the number
species lost could reach the tens of thousands, especially in the

opicsis, New Zealand would not be immune to many of these consequences.
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The atmosphere after a nuclear war: twilight at noon.
and J.W. Birks.

P.J. Crutzen

Global climatic consequences of nuclear war. Simulations with
three-dimensional models. S.L. Thompson, V.V. Aleksandrov, G.L.
Stenchikov, S.H. Schneider, C. Covey and R.M. Chervin, 1984. Ambio (in
press).

Some changes in the atmosphere over Australia that may occur due to a
nuclear war. I.E. Galbally, P.J. Crutzen and H. Rodhe. In :

Australia and nuclear war. [Edited by M. Denborough, 1983. Croom Helm,
A.C.T.

*‘Acid rain’ is rain containing high levels of dissolved oxides of
nitrogen and sulphur. These gases enter the atmosphere mostly from
volcanic eruptions or the industrial burning of fossil fuels. Acidity
is measures by the pH scale; a value of 7.0 is assigned to neutral
solutions such as distilled water, but as values decline from 7.0, this
indicates increasing acidity. Normal rainfall in New Zealand is about
pH 5.6, vinegar pH 3.0 and battery acid pH 1.0. The pH scale is
logarithmic; a decrease from pH 4.0 to pH 3.0 represents a 10-fold
increase in acidity. Battery acid is 100 times more acidic than
vinegar. Acid rain in Europe frequently exceeds the acidity of
vinegar.

The atmospheric effects of nuclear war. A.B. Pittock. In : Australia
and nuclear war. Edited by M. Denborough, 1983. Croom Helm, A.C.T.

‘Half-life’ is the period of time in which the activity of a
radioactive substance falls to half its initial value.

The impact on ocean ecosystems.
pp 132-137.

A.H. Seymour. _Ambio, Vol.11 (1982)

Effects on global supplies of freshwater.
(1982) pp 126-131.

K.G. Wetzel. Ambio, Vol.11

When polychlorinated biphenyls (PCB’s) burn, for example, the release

of toxic polycyclic chlorinated organic compounds can amount to 0.1
percent by weight. In the USA, more than 300,000 tons of PCB’s are in
use in electrical systems?2.,

Acidic deposition : effects on aquatic ecosystems. P.J. Dillon, N.D.
Yan and H.H. Harvey. Critical reviews in environmental control.
Vol.13 (1984), pp 167-194.
The menace of acid rain.
pp 419-424.

F. Pearce. New Scientist. Vol.95 (1982},

V.N. Petrov. In
Edited by E.
W.H. Freeman &

Changes in ozone content from a nuclear explosition.
: Last aid : The medical dimensions of nuclear war.
Chivian, S. Chivian, R.J. Lifton and J.E. Mack, 1982.
Co., San Francisco.
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"Exposure of rice or sorghum to a temperature of only 13°C at the
critical time can inhibit grain formation because the pollen produced
is sterile. Corn and soybeans ... are quite sensitive to temperatures
below about 10°C."  From ref 23, p.1296.

An historical precedent exists for the disruptive effects of small
temperature declines. In 1815, the eruption of Mt Tambora in Indonesia
released immense quantities of dust into the lower atmosphere which
slowly spread northwards. This produced an average temperature
decline of only about 1°C but it also caused a series of hard freezes
throughout Europe and North America in the summer of 181641, Corn
crop8 were reduced by more than 50%, growth of pasture grasses slowed
and the Canadian wheat crop was heavily affected.

The year without a summer. H. Stommel and E. Stommel.
American. Vol 240 (1979), pp 134-139.

Scientific

Ionizing radiation is caused by several types of radioactived emission
which are released during the decay (to a stable state) of
radionuclides (radioactive isotopes). Types of emission are: alpha
and beta particles (limited power of penetration); gamma-rays (highly
penetrating, like X-rays); neutrons (highly penetrating, and can cause
secondary ionizing radiation on interaction with other atoms); protons;
X-rays,

Report to the General Assembly on Sources and Effects of Ionizing
Radiation, 1977, U.N, Scientific Committee on the Effects of Atomic
Radiation. UN E.77.IX.1.

The biotic effects of ionizing radiation. G.M. Woodwell. Ambio,
Vol.11 (1982), pp 143-148. A general account of radiation ecology is
contained in Fundamentals of ecology, E.P. Odum, 1971 (pp 451-467).
W.B. Saunders & Co.

Tropical ecosystems contain the richest, most diverse assemblages of
plants and animals on earth. Two-thirds of all species of plants,
animals and micro-organisms known to science live within 25° latitude
of the equator?® and there remains thousands of species yet to be
described scientifically. Many tropical plants do not have the

ability to become dormant during periods of unfavourable temperatures
and are unlikely to tolerate extended freezing temperatures at any
season.

"If darkness or cold temperatures, or both, were to become widespread
in the tropics, the tropical forests could largely disappear.”"??

Nuclear war and climatic catastrophe :
Sagan, 1983,

some policy implications. C.
Foreign affairs, Winter 1983/84 : 257-292.

Mutual deterrence or nuclear suicide. H.A. Simon.

(1984) No. 4638, p.775.
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