r<§§, the skies black and the temperatures below freezing, vegetation wasted and birds and animals blinded by radiation,
there can be no cheer for the survivors. Norman Myers considers the biological oosmmnsm:omwm of bs&mma war.

AN EAST-WEST nuclear
exchange — ‘even a war of
moderate scale, not an “all
huttons - pressed ” affair
could kill between 750 mil-
lion and ‘1.1 bhillion people in
the northern hemisphere
during the actual conflict. It
could also leave at least half
as - many people . severely
injured -or. suffering from
radioactivity during  the
immediate aftermath — and
unlikely to receive any suc-
cour.

But there would still be a
good few in the northern
hemisphere to pick them-
selves up.off the ground and
try to remain standing. As
for communities in the south-
ern hemisphere, the impact
of a northern nuclear war
could be quite limited in
immediate sense.

Such, at any rate, has been

the conventionai  wisdom
among many political leaders,
military planncrs, civil

defence: experts and others
who seek to determine our
destinies in a post-nuclear
world. Now it appears, as a
result of wide-ranging studies
conducted by international
teams of scientists, that great
numbers of people could die
during the course of the first
yvear after the main battle
ends. Indeed their eventual
total could match thosz who

perish in the immediate
aftermath of the war. As for
tne remainder, they could

well find their lifestyles set
back to a level zkin to the
Middle Ages — and many
could even find themselves
ama:nma to the status of
hunter-gatherers . (if indeed
- they know how to undertake
such an activity). In short,
the long-term environmental
repercussions of nuclear war
could prove at least as severe

, may sound,

”

_meeaton

then, a warhead of just one

“After the ball is over.

Let us. look at a ooo.
scenario, * Or well
under half of the projected
1985 nuclear arsenals of the
superpowers. A one-megaton
homb is equivalent to 80
Hiroshima bombs, and can
contain more mxd_omu<m.

power than that of all
rxplosives  used in all
wars since’ gunpowder was

invented. Not surprisingly,

megaton could “ vaporise”
100.000 tons of rock and soil,
while the total debris it could

.Joft high into the 2tmosphere,

even -into the. stratosphere,
could amount to sround one
third of a million tons.

At the same time, bombs
directed mot only at missile
sites and other military tar-

i gets but .at urbamr centres,

industrial “installations and

¢ oi] fields would send out suf-

- ficient heat to set fire to
~ forests and croplands on a

large scale, thus throwing
vast amounts of soot and ash
into- the troposphere and
bevond. . Forest fires could
account for some 400,000
square miles in the northern
hemisphere, equivalent to the
combined territories of
Sweden, Norway amd Den-
mark ;
it is no more

“than 4 per cent of all forests

-in the main combatant coun-
tries, and is only about 20
times larger than what is
now accounted for by wild-
fires each year. These fires
could well persist for weeks,

.Jarge as this amount .

releasing as much as 200 mil-

lion »oum of extremely fine
and light-absorbing particles.

|

{- estimates,

£

simijlar material hurled
upwards from burning oil
fields, gas wells and petro-
jeum refineries, as well as
from cities with their masses
of flammable. -plastics and

other petroleum-derived pro-.

ducts. Fossil-fuel dumps,
often located mnear cities, con-
tain at deast 1,500 million

“tons of oil.

All this debris is estimated
to be capable of reducinmg
sunlight reaching the Earth's
surface by as much as 99 per
cent during the first six
weeks or so, meaning that

‘noontime would appear like

a  moonlit night. The
exterrded twilight would pro-
bably endure for at least
m:oz::. six months, followed
" by a further eight months or
so of only half-normal light.
Of course these predictions
aré no more than informed
and are not- so
soundly documented "as the
immediate damages of a
nuclear holocaust. They are
presented as carefully-
amralysed assessments of some

broad-ranging repercussion.
As the sunlight became
blocked out, temperatures

would plunge, 0 as much as
minus 43C in the heartlands
of continents. This frigid
regime would likewise persist
for half a year or so, and
more than two years ‘could

»There would -also be -much .

‘detonations,

pass _-before ' temperatures
revert to normal.

As a result of the darkness,
photosynthesis  would be
suspended. In addition, the
extreme cold would cause
vegetation in much of - the
northern hemispbere to die.
Thus there would be an
immediate halt to organised
agriculture as we know it.

Moreover, croplands would
suffer further from radioac-
tive fallout. A one-megaton
explosion leaves a lethal
radioactive * footprint” some

15 miles wide and as much’

as 150 miles long. If we are
to envisage thousands of
vast territories
could be subject to  potent
radiation — an estimated 30
per cent of , mid-latitude
regions in the northern

hemisphere. Generally speak- -

ing, plants withstand radsa-
tion Dbetter than animals.
Several crops, however, nota-
bly maize, barley, rye, oats,
beans and peas, tomatoes,
and sugar beets, are more
sensitive than others, and

‘their yields would fall by at

least one half for a lengthy
period. At the same time,
small-bodied pests, which are
relatively resistant to radia-
tion, would survive and
thrive.

Trees, moreover, and espe-
cially evergreen trees, are
unusually  susceptible. to
radiation, while various kinds
of ground cover,

such ~ as.

q,m:w Oc>~::>2
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small shrubs-and _wawm,mom.. are

less vulnerable. We might
well agree with Jonathan
Schell, author of The Fate

of the Earth, that the out-
come would be “a republic
of insects and grasses.”

Nor would human  sur-
vivors be able to ‘turn to

. livestock for sustenance. Most

vertebrates, whether
domestic or wild, would
quickly freeze to dedth. Were
they to live, somehow or
other, they would tend to
accumulate radioactive iso-
topes from the plants they
eat, becoming too con-
taminated for people to eat.

Nor would this be all. A
nuclear war of the -scale
postulated here would proba-

. bly. destroy between 30 and

70 per cent of the ozone in -

the stratosphere. Although
the damage could possibly be
made good in about 10 years,
the ‘injuries during the
interim could- be "extensive,

‘with twice or three times as
much intensity of the most

harmful portion of the ultra-
violet spectrum reaching the
Earth (hitherto shielded by

the ozone layer). Of course,

this increased intensity would
not arise until the darkness
had faded away but there-
after the consequences could
be severe. Under the

_scenario proposed, a person

could not stay outdoors_for
more. than a few minutes

v A o S e
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lethal degree. Although ani-
mals and birds would be pro-
tected by their fur and
feathers, their eyes would
swiftly suffer permanent
damage to the cornea. With-
out sight, animals ahd birds,
whether cattle and chickens
or deer and sparrows, could
not survive beyond a week
or two.

Hitherto we have con-
sidered primarily the north-
ern temperate zone. What
about the rest of the world ?
Even were the darkness and
cold to be corfined to the

-area of conflict, there could

will be triggered * pulses”
of cold air masses ‘that would
penetrate far into the tropics,
with all manner of adverse

-consequences . for . the biotas,

which cannot stand sig-
mificant changes in their
ambient conditions. of tem-
perature. As we have seen,

‘however, much of the debris

— smoke, soot, dust — would
probably be hurled into the
higher strata of the tro-

" posphere, even beyond into

the  stratosphere, making
more -probable the prospect
that dense clouds of debris
would spread into the north-
ern tropics, bringing with

-them darkness and extreme

cold. Even more damaging is
the possibility of inter-

“hemispheric mixing, causing
a good part of the debris to

s
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be tramsported across the
equator and into the southern
hemisphere.

Were “darkness at moon,”

with accompanying sub-zero
temperatures, to afflict the
tropics, the repercussions for
plant life could be far more
serious than in the northern
temperate zone. Tree seeds in
the tropics tend to be much
more short-lived thamr those
of temperate zones, meaning
that tropical forests could
rapidly disappear (taking
with them a majority of the
two-fifths of all Earth’s spe-
cies that occur in tropical
forests). Outside the forests,
much-. tropical . vegetation,
finely calibrated with clima-
tic enviroments, would prove
exceptionally semsitive to
changes in sunlight and tem-
perature. Third World agri-
culture, which at the best of
times is more of a “ survival
issue ” than in the northern
temperate zone, would be cri-
tically hit.:

Thus human communities
of the tropical zones might
find that even “if they
remained on the sidelines
during the war, they would
still suffer profoupdly. Not

that they are likely to be-

untouched by -.. hostilities.
Many oil fields, maritime

straifs and other: strategic -
resources are.located in the .

tropics — plus, of course, the

(cowbs)

military installations, includ-
ing thermonuclear facilities,
that are becoming ever-more

frequent phenomena in the .

Third World. We can rea-
sonably anticipate that at
least 50 megatons, possibly
much more, are targeted at
places such as . the Middle
East, India and South Africa,
with their strategic centres
— and let us remember that
100 megatons are enough to
destroy all cities of more
than one million people in
the world.

To . assume an optimistic
scenario, suppose that tro-
pical nations remain entirely
unaffected. They would
nonetheless find that mno
more of the grain shipments
would arrive at their ports,
nor any of the fossil fuels,
fertilizers, machinery and
other imported resources that
most Third World countries
need to maintain their agri-
culture. Those countries that

 tread’ a- fine line between

food' sufficiency and starva-
tion would find their popu-
laces reduced to subsistence
agriculture at best. -

. Due to the synergistic com-
pounding of impacts, we
should not consider these
various categories in isolation
from each other. Rather we
should recogmise that the
cumulative effects will tend
to compound each other,
until the overall = impact

becomes far greater than the
sum of individual impacts.
Let us consider, for example,
what is-likely to be the prin-
cipal preoccupation in a post-
war world, the restoration of
moderrr agriculture. During
the dying off of vegetation,
there will have been wide-
spread erosion of topsoil,

together with loss of
nutrients — yet fuel for
tractors, ploughs, irrigation

pumps and the like will be
unobtainable, as will ferti-
lisers. of the conventional
synthetic sbrt. There will be
unusually severe outbursts of
pests, yet chemical pesticides
will no longer be available.
The last envirommental factor
to settle down could well be

weather (the instability due

to, for instance, increased
albedo), "with = unexpected
floods and drought, yet there
will be no stocks of gene-
tically adapted crop seeds.
There will -be a series of

- adverse circumstamrces that

reinforce each other, making
a recovery for modern agri-
culture difficult for a good
many years..

In a recent paper prepared
by. 21 biologists and ecolo-
gists, eminent in their fields
around the world, the owverall
finding was: ‘ Whether any
people would be able to per-
sist for long in the face of

highly modified biological -

communities ; novel cli-
mates ; high levels of radia-
tion ; shattered agricultural,
social and economic systems ;
extraordimary  psychological
stresses; and a host of other
difficulties,” is open to
question. ;

. © Science forthcoming;

“It is clear that the eco-
system effects alone resulting
from a large-scale' ther-
monuclear war could be
enough to destroy the current
civilisation in at least the
northern hemisphere. Cou-
pled with the direct casual-
ties of perhaps two; billion
people, the combined inter-
mediate and long-term effects
of nuclear war suggest that
eventually there might be no
human survivors in the
northern  hemisphere. In
almost any realistic case
involving nuclear exchanges
between ° the superpowers,
global environmental changes
sufficient to cause an extinc-
tion event equal to or more
severe than that at the close
of the Cretaceous are likely.
In that event, the possibility
of the extinction ‘of Homo
saniens cannot be excluded.”

Dr Norman Myers was one
of three British scientists,
and one of seven scientists
from outside the US, invited
to participate in two prepara-
tory workshops in Cambridge,
Massachusetts,, in' early May
this year, the findings of
which were presented at a
Conference on . the Long-
Term Worldwide Biological
Consequences of Nuclear
War, in Washington DC this
week. ATt
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