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In September lnst year the
corpses of over 8,000 sea birds
were washed up on our consts

from Northern Irciand, Ayrshire,

Cumberfand, Lancashire to
Novth Wales, We utay never
fully anderstand how this
divaster came about for only
cight of the deud birds were
properly examined for toxic
chemicals etc, However, they all
contained Inrger than usual
amounts of onc particular
compound. polychlorinated
tiphenyi ov PCB Vo most
wrtutndivey the mese POR mcant
nothlng. For this renson we foel
thet # w wirghwhite
snnmvistug the careent viate

o ko ledyge of envicommenial
wolintion by PCR,

PCE is not a single ccnupound by, a
en, mme for a whole family of
compounds with 8 common dasic struc-
wre, Mi ) d
have interesting properties enabling
them to be used in diverse lcchmcal

porcu 10 have wo distiz ot acl
on he body. namaty . shit !
a lox.¢ acton on e tiver. Tl It
produs cud in the liver is an acute y
nlmp)y .The higher the chisiine
content of the diphenyl (= biphenyl)

arcas. Our of tho tog
implications of PCB is comparatively
recerl and so it comes as a surprisc
to many pcople that commercial manu-
facture of PCB was begun as far back
as 1929 by the Chemical
Company of America,

[, i, the more toxic it is .iuble
to be... The skin lesion is known as
chlorache, and consists of small pinples
and dark pigmentation of the exposed
arcas initially. Later comedones and
pustules develop. In persons who have
suffered from systcmic intoxication the
usual signs and symptoms arc nauses,

It was noted recently that the
effects of exposure to PCB are
not limited only to the
immediate location of its use.

Since then PCB  production has
spread to most major industrial coun-
trics, including Britain, M to arc
still the major manufacturer here and
mearket PCB mixtures under the trade
name Arochlor.

PCB is made by adding chlocine to
biphenyls, terphenyls and other more
complex poly-phenyls. Chlorination is
done io special cylindrical steel towers
three feet in diameter and eighteen

and

g and loss of weight, jaundice,
cdema and abdominal pain. Where the
liver damage is severe the patient may
pass into a coma and die. PCB is also
recognised as a disaster hazard, for
highly toxic fumes are given of( when
it is heated to decomposition. Of course
these are acute effects resulting from
exposure to very high concentrations.
Such a danger could only arise in the
cvent of an industrial accident.”

A very disturbing finding about the
biological effects of PCB is that they
can have an insidious effect on the
hormonal system of birds. Hormones
are vital in co-ordinating the complex
biochemical reactions of living organ-
isms. Any interference with the normal
body iating cffects of hormones

teet high using special J
heat.

The technical uses of PCB depend
on their great chemical stability and
special physical properties, which may
be varied to suit specific applications.
PCB has a number of uses in the clec-
trical induatry, in paints and vamishes
where they have 2 similar role to oil
except that they do not oxidise and
fose their flexibility with age. Resinous
products of PCB are an integral part
of synthetic adhcsives. | bril for

cuuld have a profound effect on an
organism, for they control rates of
growth, ultimate body size and shape,
masculinity or femininity. mental and
physical alertness.

Effect on birds

The way in which PCB interferes with
the hormonat systems of birds, is com.
plex and not yet (fully understood.
Only a small quantity of PCB can
spced up the production of cenair.

use under often
contain PCB.

‘The national and international pro-
Juction figures for PCB have never
been published but we can see from
the list of its applications that PCB is

used on a large scale.

duced by smull bodies in

the hver, a process calied eazyme in-

duction. As a result, the caic.um meta-

bolism so vital in egg proguction, is
disturbed.

This information becomes cruciai

when it is realised that PCB has been

For such a widely used pound.
toxicological data were pretty sparse.
vet it won noticed revently that the
it of exposure (o ICB are no¢ Him-
itad only o the immedinie location of
itn use,

Alfeets skin and liver

I e standnrd text on industeint
wxicology, Thangerous properties of in-
dustried hemivals by Sax, 1CB ix re-

found th much of the ;Iubu
i even in
amounts (0.06 parts per million) :n
motbcrt mlll: samples in Califormia.
ists are becomil
mcrusmgly concerned  about lny
chemicnls which can persist in the en-
viconment and be accumulated stong
tood chains. How do they get into the
envivonment and what Jung tcrm toxic
huznrd do they present even in very
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PCB has been found
throughout much of the global
environment, even in
measurable amounts in
mother's milk samples in
California.

minute doses? In many ways PCB re-
sembles DDT and related organo-
chiorine insecticides. They are both fat-
soluble, persisient and able to induce
liver microsumal enzymes. They are
fairly close chemical rclatives and their
ceological properties are literally inter-
woven.

History of PCB polintion

The tragic post-war decline of certain
species of birds of prey and sea birds in
many parts of the world is now well
known, The story of the discovery of
PCB pollution is intimately related to
the unravelling of the mystery of this
decline.

(n the late 19508, Derek Ratcliffe of
the Nature Conscrvancy sounded the
first warnings about the mysterious de-
cline of the British peregrine popula-
tion. When other birds of prey wese
similarly studied it was found that the
nolden eqle was dm:llmng i wenem

evi-

livers, fat and eggs ol birds, particu-
lurly terrestrial predatcrs such as spar-

- row hawks and kestrek, and in marine

feeders like guillemots and kittiwakes.
They were also found in fresh water
fish. Small amounts were detected in
humun [at samples, taough in much
smalier proportions than in the birds.
In 1966 workers in Scotland found the
sante compounds in fish and seais in
Scottish waters, the levels were low in
the fish, whereas in the seals they cor-
responded w the larger levels found in
birds.

The solution to the mystery of the
identity of the compounds was pro-
vided by a Swedish scientist, Soren
Jensen, At the end of 1966, the New
Scientist teported. that Sensen had
found PCB in pike, and also in the bair

of his whole family, inc.uding .. five
nonth old baby. Jensen looked for
PCB in eagle feathers in 2 musea:n and
only found it in specimens cauga: after
1944. This is probably indicative of
how long PCB has beem an environ.
mental contaminant. A lite later, the
British workers, Holmes, Simmons and
‘Tatton, announced that the previously
unidentified compounds  associated
with analyses for organochlotine in-
secticides were PCB. Their findinge
were tepeated in the Netherlands and
North Aserica and soon PCB was
found to be distributed throughout liv-
ing creatures in the Northern Hemi.
sphere.

Morel’Cthdutrhlum
h and his Ameri col-

.

onsanto takes a big step

The chemicals implicated in the
massive slaughter of seabirds
off the north-west coast last
autumn may soon be the
subject of a voluntary ban:
Monsanto Chemicals, one of
the priacipal manufacturers of
the industrial chemical

Much

dence pointed to organochlorive in.
sccticide residues as the guiity agent
and lpproprlm changes m me use ot
these
disaster. Rnlcllﬁe also noted bﬂnv-
ioural changes in the perogrine, birds
eating their eggs, increased incidence
of broken cggs. He also showed that
the thickness of cgg shells had de-
c:eud durin; the period since the

hiorine insect-
cides. This m the first evidence that
the resulting widespread change in the
chemical environment had in some way
affected the calcium metabolism of the
birds,

These events initinted routine anal-
yses of wiid-iife cadavers in Britain,
It was during these analyses for organo-
chlorine pesticide residues that several
workers noliced the presence of strange
organochlorine compounds which they
could not identily. These unidentified
com were 30 similar to DDT
ctc., that they actuaily interfered with
DDT measurcments causing a certain
amount ol confusion. The \mlmovm

4 most f
and in the lurgest proportions in the

polychlorinated biphenyls—
known as PCBs—is trying to
get other manufacturers to
limit the application of the
product. Monsanto want PCBs
to be coanfined to closed-system
uses, like its application in
electrical insulations. This
would mean a ban on the use
of PCBs in paints and
varnishes and coatings. -

It is this second type of
usage that causes the pollution.
Factory waste pipes leak PCBs
while manufacturing or using
paints and surfuce coatings.
The chemicals are carried in
ctfiuent into the sea where it is
believed that unusual weather
conditions can cause local

i The of
PCBs in these concentrations
is still very low, but it can be
ietaal.

‘Without a doubt the source

N\

of the pollution does not exist
in the PCB manufacture stage.
The only place in Britain where
PCBs are produced—under the
market name of Arachlor 1254
—is at Monsanto's Newport,
Monmouthshire plant. But the
production process is dry and
no PCB waste goes down the
plant’s pipeline into the

Bristol Channel.

Monsanto will have to work
hard to get co-operstion, if
only because rival
manufacturers are of different
nationality. But the value of &
voluntary ban is highlighted
by the recent disclosure of
the Government Chemist. In
his annuali report, he reveals
that the highest ever
concentration of PCBs has
been found in wildlife by his
laboratory. The Chemist gives
the results of an analysis of
PCB levels in herons. Levels
more than twice the previously
recorded “highs” in seabirds
were found. This is very
disturbing, given the effects
of PCBs on caicium
metabolism.

Jeremy Bugler
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JICB 2assesses great chemical
stability aad is therefore
highly persistent once it
escapes into the environment.
it is likcly that a stcady
build-up is occurring.

e podution. T Mimstry of hous.
n3 and Locai Govermment has startea
2 vesearch project to examibe the
sourcss of PCB pollution which will no
Joubt throw more light on this prob-
lem.

Long term effects?

leugues have reported that the highest
levels of PCB are found in wild life
from industriatiscd areas. In the few
land birds and fresh water species ex-
amined by American scientists PCB
was found, and it is quite likely that the

r d is now distributed in the
continental ccosystems of the United
States.

Exacily how PCB gets into wild life
is not yei known, for unlike organo-
chlorine insecticides, PCB is not de-
liberately sprayed into ecosystems.
‘There are however several possibilities.
The fact that PCB residues are gener-
ally highest in creatures living neat to
industrial areas, leads us to suspect
that PCB might escape from the fac-
tories manufactuting or using . §
could be relensed in effluent or PCB-
containing hydraulic oils into the rivers.
cvenunlly reaching the sca. Another
potential PCB source is air pollution.
Tt bas been suggested that transport by
air currents explains the presence of
PCB in remote regions like Alaska. As
far as we know no one has recorded
and measured the presence of PCB in
the air. Jt might escape into the atmos-
phere during its manufacture at a point
when high temperatures are reached.
Alernatively, the burning of waste
containing PCB may lcad to atmos-

Hor v Koo, aged 32, woa geaduate
0 Zowhogy, and hus 8 doep interest in
weolopy and its political implications.
He fectunes in the Depsriment of
Liberal Studies in Science, Manchester
University cn the social relations of
scicnee and technology. In 1971 his
book on Industrial Society and Pollu-
tion will be published bv Hart-Davis
m UK and Bobbs-Merill in USA.

John Noble, aged 22, graduated from
the Liberal Swudiex in Science Depart
ment lust vear (1970), There he read
TSvienve Gremis™ an honours course
dessene d e tevelop Uacientitic rencess
(LU

4

PCB great chemical subility

“he amost avaidatal G e avl g
PCB xllunon was wis whoren Jots oo
3ive us great conddenie in tai prewrt
environmental monitorirg eo.t. Wilc.
\ife populations are as somcone once
said “‘our miner's caary”, but only
very rarely is there tav necessary in-
formation about population Jynumics
o uy with nny accuricy woether o

and is therefore highly persi once
it cscapes into the environment. It js
likely that o steacy build-up is occur-
ring. Small amounts of PCB have been
shown experimentally to bave sub-
lethal physiological effects on birds.
and small amounts are now found in
people. Will they have any long term
toxic eflect? Nobody knows, but do we
have 10" wait? The best move might
be to suspend further use of PCB in
industrial processcs until one has estab-
lished its effects on ecosystems and
human health. Such finn acton would
also act as & spur to industry to work
more seriously in the future on the
ecological implications of their action.

is behaving in a
peculm llsluon It is nacessary to fir.
ance, on a world scale, siudies of 2
carefully selected range of species ro
that we can biologically monitor er..
vironmental changes. Any chmge m
the b behavi or ch
of an indi

would be noted and its cause searched
for. It is a priority task, and the scaw
of activity in such moenitorir.g ought at
least to de tied to the incr:asing rae
ol industrial activity. The cos. of suth

“doomwatch™ sctivity me) be higr.
blll it it belps mankinc to 4roid
scale ecological disasiers, it is & prize
that has to be paid.
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