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by John Noble and
arry Rothman

In September last year the
corpses of over 8,000 sca birds
were washed up on our coasts
from Northern Irclund, Ayrshire,
Cumberland, Lanenshire to
Novth Wales, We nny never
{ully wderstand how this
disaster enme about for only
eight of the dend birds were
properly examincd for toxic
chemicais ctc. However, they all
contained larger than usual
amounts of one particular
romponad, polychlorinnted
hiphenvl o PO To wost
wturnlists he npme PCR mesnt
nothing, Koy thiv vensme we feel
Ahat 4w worthwhile
st e cavent stade

ol hiowledize of cavivoniaental
polintion by W8,

PCD is not a singls compound but a
gencrul namo for a whole family ¢
compounds with & common basic struc-
twre. Mixtures of PCE compounds
have i ing properti bling
them to be used in diverse technical

poricd to “have two distinct ac.ivns
on the body, namcly & skis. if20) 10d
& toxic action on the Jiver. The Ission
produced in the liver is an acute yeliow
atrophy...The higher tte chlatine
content of the diphenyl (= bipkenyl)

areas, Our of the ecological
implications of PCB is comparatively
rocer.t and 50 it comes as a surpriso
to many people that commercial manu-
faciure of PCB was begun as far back

\

pound, the more toxic it is iiubie

to be... The skin lesion is known as

hlorache, and ists of small pimpl

and dark of ke exposed

arcas initially. Later comedones and
. A, 3,

as 1929 by the Mops Chemi
Company of America,

p p. In | who huve
suffered from sysicmic intoxicution the
usual signs and symptoms ure nauscs,

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. Monsanto are
still the mjor' manulacturcr hore and
market PCB mixtures under the trade
name Arochlor.

PCB is made by adding chlorine to
biptenyls, terphenyls and other more
complex poly-phenyls. Chlorination is
done in special cylindrical steel towers
three feet in diameter and eighteen
feet high using special catalysts and
heat. :

The technical uscs of PCB depend
on their great chemical stability and
special physical propertics, which may

ing 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 disasler hazard, for
highly toxic fumes are given of] when
it is heated 10 decomposition, Of course
these are acute cffects resulting from
cxposure to very high concentrations.
Such a danger could only arisc in the
event of an industria) accident.”

A very disturbing finding about the
biological cffects 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 rcactions of living organ-
isms. Any interference with the normat
body-regulating eflects of hormones
could have a profound elec: on an
organism, for they conrol raws of
growth, ultimate body sive and shaps,
masculinity or femininity, mentai and

be varied to suit specific application:

PCB has a number of uses in the clec-
trical industry, in paints and varnishes
where they have a similar role to oil
except that they do not oxidisc and
Jose their flexibility with age. Resinous
products of PCB are un integral part
of synthetic ndhesives. Lubricants for

paysical a)

Effect on birds

The way in which PCB interferes with
the hormonal systems of birds, is com.
plex and not yet fully urdersiood.
Only a smull quantity of PCB can
speed up the production of cenair
Pn2Y produced by small badies ia

tese under often
contain PCB,
The 1 and internitional pro- d

the liver, a process called cavyme in-
ion. As a result, the cale.um meta-

duction figures for PCB have never
been published bwt we can sec from
the list of its applicutions that PCB is
used on a large scale.

For such a wicely used compound,
toxicological data were preily spurse,
ver it was notived recently that the
elfects af eaposure 1o PCB are not lim-

bolism so vitul in egy procuction, is
disturbed.

This information becomes cruciul
when it is realised thit PCILL has been
found throughout muech of tie plobat
eavironmeny,  ¢wn  in measurab.e
amounts (0.06 parts per million) in
mother's milk samples in California,

it only (o the i finte {ovation of
A use,

Atleets shin s liver

I the stnamdnad st on industrin
wsleolopy, Pnger,ms properties of ins
dustrldd chemdeals by Saw, PCB 6 res

v scientists are bevoming
increasingly  concerned  about  any
ehervicals which can persist in the en.
vieomuent and be accumuiated aloag
foond chgins, How do tiey gt into tae
enviconment and what long terii toxie
Chuzand do they present even in very
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PCB_has been found
uhroughout much of the global
cnvn'm\menl cven in
measurable amounts in
mother's milk samples in
California,

minute doses? In many ways PCB re-
smbles DDT and relatod  organo-
chlorine insevticides, They arc both fat-
soluble, persisient and able to induce
liver microsomul enzymes. They are
fairly close chemical relatives and their
ocological propertics are literally inter-
woven,

History of PCB pollution

The 1ragic post-war decline of certain
specics of birds of prey and sca birds in
many parts of the world is now well

the unravelling of the mystery of this
decline.
+  In the Iato 19508, Derek Ratcliffe of
- the Nature Conservancy sounded the
fiest warnings about the mysterious de-
cline of the British peregrine popula:
tion. When other birds of prey were
similarly studicd it was found that the
golden cagle was declining in Western
Scotland. Much circumstantial evi-
dence pointed to organochlorine in-
. socticids residues as the guilty agent
and appropriatc changes in the use of
these o 4 |

EFVRN

t ¥ L] (]
- disaster. Ratlclife also notod behave
jourul changes in the peregrine, birds
, eating thoir cggs, increased incidence
o! broken egps. He also showed that
the thickness of cgg shells bad de-
1 creasod during the period since the
 Introduction of organochlorine insecti-
, cides. This was tho first evidenco that
s the resulting widcspread chango in the
‘ chemicul onvironment had in some way
l"‘ d the calci bolism of the
4 » birds.
.‘- These events initinted routine anal-
,yses of wild-:ife cadavers in Britain,
ll was during theso analyscs for organo-
. chlorino pesticide residucs that several
! N workers noticed the presence of strange
1+ organochloring compounds which they
! + could not Identify. Thesc unidentified
¢ compounds werc so similar to DDT
. otc., that they actually inwrfered with
+ DDT moasurcments causing & ccriain
of confusion. The unl
3 most

and rin the Jurgost -mporuom ‘in lh;

livees, fat and cpps of biras, particu-
ln:  cerestrial predaters such as spar-

~row hawks and kestrel:, and in macioe,

feeders like guillemots and kittiwakes.
They were also found in fresh water
fish, Small amounts werc detected in
humin fat samplces, tiough in much
smaller proportions than in the birds.

In 1966 workers in Scotland found the - .
same compounds in fish and scals in -

Scottish waters, the fovels were low in
the fish, whereas in tho scals they cor-
tesponded to the larger levels found in
birds,

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

ol his wholc family, inc.udiag i ﬁvc_
wonth | baby, Jensen looked for
PCB in cagie feathers in a musca and

“only found it in specimens caugat after

1944, This is probably indicative of
how long PCB has been an caviron-
mental contaminant. A littic later, the
British workers, Holmes, Simmors and
‘Tatton, announced that the previously
unidentificd compounds  astocialed
with analyscs for organochiorine in-
sccticides wete PCB. Their findings
were repeated in the Netherlards and
North America snd soon PCB was
found to be distributed throughout liv-
ing creatures in the Northern Hemi-

sphere.

More PCB in industriel areas
Riseborough and his American col-
e,

5D olluion iy et 10 K@onsanw takes a big step

The chemicals implicated in the
massive slaughter of seabirds
ofi the north-west coast last
autumn may soon be the
subject of a voluntary ban.
Monsanto Chemicals, one of
the principal manufacturers of
the industrial chemicals
polychlorinated biphenyls—.
known as PCBs—is trying ®
get other manufacturers to
limit the application of the
product. Monsanto> want PCBs

to be confined 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. *.

Tt is this second type of
usage that causes the pollution.
Factory ‘waste pipes leak PCBs
while manufacturing or using
paints and surface coatings.
The chemicals are carried in

cifluent into the sca where it is

believed that unusual weather .
conditions can cause local

concentrations. The amount of -

PCBs in these concentrations
is still very low, but it can be
lethal,

thout a doubt thc souroe

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-operation, if
only because rival

.manufacturers are of different

nationality. But the value of a
voluntary ban is highlighted
by the recent disclosure of

the Government Chemist. In
- his annual 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 oa calcium
.metabolism.
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PRMAL A8 RACESAVAAN. G U 8050 2 NAM N WD WA
2CH M seswes graan chamical
stubiiity aae is therefore

highly persisiem once it

escapss into the environment.
Jtis likcly that a sicady
build-up is occurring.

sheae poilwtion. T Ministiy of Fous-
ng wad Local Government has staricd
a vescarch project 1o examine the
sources of PCB pollution which will no
Joubt throw more light on this prob-
lem,

Long term eficets ?

leugues have reported that the highest
levels of PCB are found in wild life
from industrialiscd arcas. In the fow
land bitds and fresh water specics cx-
amined by American scientists PCB
was Jound, and it is quitc likely that the
compound is now distributed in the
continental ccosystems of the United
Stes,

Exactly how PCB gets into wild life
is not yet known, for unlike orpano-
chlorine insccticides, PCB Is not de-
liberately sprayed into  ccosystems.
There arc however several possibilities.
The fact that PCB residues are gencr-
ally highest in creaturcs living near to
industrinl arcas, leads us to suspect

- that PCB might escape from the fac-
torics manufacturing or using it. ‘It
could be releused in efMuent or PCB-
containing hydraulic oils into the rivers,
eventunlly reaching the sea. Another
potential PCI source is air pollution.
Tt bus been suggested that transport by
air currents expluins the presence of
PCB in remote regions likc Alaska. As
far as we know no one has recorded
and measured the presence of PCB in
the air, It might cscape into the atmos-
phere during its manufacture at a point
when high temperatures are reached.
Aliernatively, the burning of waste
contuining PCB may lead 1o atmos.

Harow Roalena, agend 12, w0 granduaty
W Zawshey, it Bis e deep interest in
eonlopgy it ity political implications,
e dectares i e Departinent of
Liberut Studics in Scicace, Manchester
University on the social relations of
scicuce and tochnology., In 1971 his
book on Industcial Society and Pollu.’
tion will bs published by Huri-Davis
in UK and Bobbs-Morill in USA.

Johu Noble, aged 22, graduated from
the Liberal Studics in Science Depart-
ment nst year (1970). There he rcud
“Selwe Crents™ an honours course
deniginnd o develop “seioutilic penoral
"', -

4

PCB p great ch 1 stability
and is therefore highly persistent once

—————

The almost avida tal nacnes nowine:
B pullution was discovered does ao: '
Jve us grout conddence in Ui pressnglt
environmental moritoring efioit, Wild. "
life populations are as sone once /" . 1)
saig ‘‘our mincr's caary™, tut enly .
very sarely is there tac necessary ine o
formation abowt populution dynamics 'V
to say with any accuracy whother a 31 -
particular population is behaving in a .., -

it pes into the e It is
likcly that a steacy baild-up is occur-
ring. Small amounts of PCB have been
shown cxperimentally to bave sub.

lethsl physiologicai effects on birds, .

and small amounts are now found in
people. Will they have any fong term
toxic effect? Nobody knows, but do we
have to wait? The best move might
be to suspend further use of PCB in
industrial processes until one has estab-
lished its clflects on ecosystems and
human health. Such firm action would
also act as a spur to industry 10 work
more seriously in the future on the
ecological implications of their action.

peculiar fashion. It js nacessary to fin- ' . |
ance, on a world scule, studies of a '/
carcfully sclected range of species o i/
that we can biologically monitor er.. "‘ o
vironmental changes. Any change ir ;|- ;'
the numbers, behaviour or chemicad /-

7 of an indi p‘,“»‘
would be noted and iis cause scarched
for. It is a priority task, and the scaic
of activity in such monitorirg ought at
least to be tied to the increasing rate
of industrial activity. The cos: of such |
a “doomwalch” activity msy be high.
but if it belps mankind 1o avoid large
scale ecological disasters, it is a price
thst has to be paid.
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