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: by ELIZABETH N. LAYNE

N 1966 A SWEDISK SCIENTIST named SOren Jensen,

with the Institute for Aqliyticsl Chemistry at the Universiy
ot Slockholm, detecied Bvs man-made chamics! compounds
known as polychionnatad:bipMenyls (PCBs) in fish 1aken
from diftereni parts of Swaden, in an eagle found deed in
the Stockholm Aschipetago, and in the hair of his wile,
himseif, and his baby daughter. Neilher Jensen nor any other
scienlist had any idea what quaniity of PCBs might be
dangerous or possibly even latal. He knew, however, ihat
the compounds are a chiorinaled hydrocarbon closely related
1o DDT. and that the high-concentrations of PCHs in the
dead eagie would have been close 10 a lethal doss il PCB
loxicily were similar 10 thal of DDT. Further, an examination
of a sequence of caate lealhers from the Swedish Nalinnal
Muscum of Natural 14istory gating to 1830 revealed PCBs
i one bird collaciod A {ar hack xs 1944

Since Jensenv's wulial discovety 0 PCBs in the envirun.
menl. scionlists have been dismaeyed to Tind the chemical
virlually cverywhere they have logked for itl—mn rainwater
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in England. mussels In the Netharlands, seals off 1he coas!
of Scotland, porpoises in Canada's Bay of Fundy. sea lions
in California waters, cod in the Ballic Sea. Adele pcnpuin
eggs in the Antarclic, brown pelican eggs it: Panama, osprey
eggs on Long Istand Sound, river waler my Japan, cohe
salmon in the Great Lakes, tuna oft the Galapagos and
Hawailan Isiands. petrels and shesrwaters from the Pacitic
Ocean, plankton far out in the North and South Atlantic. notar
bears in Arctic Canada. troul in remote lak s in northern
Quebec, in the air over cities in the United States. and n
hurnan milk samples and human 1al.

PCBs have joined DDT as a truly glubal potutant Lict
while DDT was deliberately cast into ine environment. PCEs
have leaked their way into the world's ecosysiems We know
only skeichufy how it has come aboul.

PCUs are pot a sinp'e compoung Fut o movdure ol ehoe oyl
compounds made up. hke DDT. of chlorne, hydrugen, wid
carbon. They aro avalabiz 1 This country—where they Neve
been told 10 indusiry for 40 years—as a colorless, oale’lss.
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syrupy liguid or as a resin. The sole manufacturer in tha
United States, Canada. and Britain is the Monsanto Indus.
trial Chernicats Company ot St. Louls. which markats them
under the trade name Aroclor. PCBs are also made in France,
Germany, liaty, Japan, and fhe Soviel Union. Like DDT. PCBs
are described as insoluble in water, and highly soluble n
oils and fals. They ¢an withsiand incredibly high tempera-
tures (up 1o 1600°F). and are excecdingly resistant both
10 briological and chemicat decomposition. The compounds
are probadly at least as siable as DDT and is long lived
breakdown product. DDE. tn other words, PCBs havo all the
necessary charactenisiics for persistence and accumulation
within the 1ood chamn.

The very quaiilies thai make the compounds a threal to
the environiment are 1hose Lhat make them of greal value
10 indusiry. Since the 1330s PCBs have been used primarily
as coolant-insulation fluids in power lransformers localed
in populaied areas. where tha danger of explosion from the
intense heat produced by voliage changeovers presents a
special hazard: andin what are called heat.transter sysiems,
in which PCBs are cwrculated through coils or tubes to conduct
heat from furnaces 10 ovens or radiaiors. They have [ong been
used in those black boxes called capaciiors that sit on poles
androgulate the llowof eleciriity throughiransmission lines,
and in capecitors in flugrescenl lighls and air conditioners.

Theoreticaily PCHs cannol #scape into the environment
from these ''closed sysiem’ uses, but systems can and
do leak, and insulation fiuids degrade end are discarded.
To cile one recent cxampie, & haat-transfer system leak in
¢ fish meai plani last summer made it Necessafy to destroy
80,000 chichens and a like number of contaminated ¢ggs.

It was not unill about 1960 that Monsanto encouraged
the use of polychiorinaied biphonyls for a wide variety of
“open’ applicalions—to prolong the kil fife of some pest:
cides, in soalunis and synihatic adhesives, in paints, var-
nishes, and waz, in printing inks and carboniess copy papar,
in aylpmobile Lires and brake linings. and in plasticizers,
which is presumably why $ APPEAT iN Many consumer
plastics. All these new uses accelerated the release of PCBs
into the environment through factory waste. abrasion, and
trash incineration. Not long ago ihe federal Food and Drug
Administration discovered PCBs in a variety of cardboard
boxes used to packsge dried foods such as cereal. in
sddition, they found PCBs in some samples of shredded
wheat ang noodies packed in those boxes, Carbonless copy
paper that wenl into the recycled paper from which the
cardboard boxes wers made is belioved to be the source
of contamination,

in response to mounting evidence of PCB poliution of
the environment, Mensanto stopped salling the compounds
for these ‘open'™ usgs last year. And the Department of
Agricuture has consmind regisiration for pesticides mixed
wilh PCOs. What gastion of tots! saies these uses represent.
ed is not known because Monsanto has not come forth with
such information, However, the company Uid reisase some
' $ i . yDdac oressyry from the scienlific
cominunily and (he government, Lhat show production in
the U. §. resched 3 high o1 42,527 tons in 1970, more (han
double what it had been in 1960,

How directly fethal Lo life are PCBs? In Japan in 1968,
more than 1.000 people suffered a severe skin acne
and liver damagre as a resuil of cunsuniing 8 commcercial
rice oif uned tor coohing, In addition. tlwre wera 1o shill-
lurths out of nine prernancics amons the woinen atiecled.
The rice oil had been heavily conlaminated with PCBs used
as a heal-transler Ituid in the food processing equipmani.
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Recent studias in the Netherlands ndicate the tulorit n
such cases i probably a highiy poisonous contaminant,
chlorinaled dbeizotutans found in some PC3s manuiac
tured outsde the Uniled States, rather than the PCHs
ihemseivesTThlornated dibcnzofurans are “among ihe
most poisonous compounds known.'” says Dr Robert Rise
brough, this couniry s {oremost authorily on PCBs in wiidlie
The presence of these conlanunants explans the high
toxicity of German and french PCBs compared tg those
manufaciured here.

Sludies thus farf sngicale that American-made PCBs free
of chiorinated dibenzolurans, have a relatively low acute
loxicity compared 1o DDT and to dieidrin. Interestingly
enough, they are noi highly toxic to insects but do have
# synergisiic effect with DDT and dieidrin. 11 is the sheilfish
thal have been tound 1o be more sensiive to PCBs than
olher 1orms of life thus far tesled. However, il Js perhaps
signiticant that ali testing in the Unied Stales and Canada
is done with PCUs supplied by Monsanio. And an ncident
in 1963 suggests thal at leas! some past balches of Ainen.
can-mada PCBs may have carned lhe leihal contaminants.
Protessor E L. McCune al the University of Missoun ¢iscov.
ered his chichens were dying because ot PCBs {Aroclor) used
as & binder in an epoxy paini thal had been freshiy applicd
to paris of their feading house. The symptoms shown by
his chickens are now known 10 be characieristic of poisoring
from chicrinated dibenzofurans,

e

¥ UT AS WITH SO MANY environrmental pollutants. the
e/ ossible long-lerm, sublethal eltects of PCHs are whai
frighten scienlists. Three scparaic lests in recent months—
with rabbits, with mink, and with nng doves—have all had
dislurbing resuits, in the two studies using mamn.als. the
animais were fad food saturated with Amencan FCB concen
trations of 10 to 15 parts per milion, a ievel comnionly tuund
thase days in Lake Michigan coho salmon. (The mink in fart
were {ed on sakmion.) The firsl generations of bolis nnk ang
rabbits failed to produce young. The spcond generation of
ring doves, which hed been fed the lowest dose of PCBs.
produced an extremely high rate of embryonic deaths. In the
light of Lhese results, it is nol unrzasonable 1o surnise that
PCBs pose a considerable leng range hazard to all amimat hfe.
The extreme concern among scienfists 13 that thore s
no clear evidence that the PCB conterminant, the highly
poisonous chlorinated dibenzofurans, is not produced Irom
the PCBs afler Lhey have ontlered the snvironment—or has
not been widely present in balches produced in the past
that now ke buried in dumps or in laka or nver scdiments,
Dr. Risebrough. who juspects PCBs to be the cause of
macabre Dirth defects and feather 10ss In young (&ns in
a nesting colony in Lgn . confeciures n a
recent article In Natural History ha! the conlaminanis may
be the agent causing ihe defects. Such speculation s
prompled by recent expenments wilh chiorinated dioxing,
a ciose chemicat aliy of the chiorinated dibenzalurans. which
produced similar birth defects in birds in the faboratory.
Risebrough grimiy concludes that “'these cantaminants
may, someday socn, resull 10 an increase in the numbers
of human defects as they work up through the food chamn
{o the ullimate consumer.™”
untit it is known how much polychlonnated bighonyl hzg
been produced and the (nxor sources 10F reled. bl e
environmeant, we wib be hmdered in chiorts 10 asscss or
reduce the potenhal hazards. Dr. lan Nishe! of tha mant
scionlilic stalf o the National Audubon Sociely angd Mus
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sachuset!s Auduben, and Dr. Adel Sarofim of MIT, who read
» paper on PCBs at a Decernber seminar of the National
Institules of Heallh, estimate that about ong hait 10 three-
quarters of all PCHs so far produced have escaped into the
environmeni. Since dumping by indusliy must account for
alarpe part of tat quantity, Nisbet and Sarof:m guess that
# good many PCBs are still in dumps and (andfills, where
they have not yet come into circulation. Most ol the remain.
Ing locse PCBs, ihey believe, lie in the shallows ot estuaries,
bays. and rivers, Mere there is 3 danger they may be relcased
Into the food chain, where they pose 3 special threat to
the thousands of aquatic orgamsms that use these waters
#s leeding and spawning grounds,

It is expectod that the PCBs will be released slowly over
» penod of decades as tha sedimants in the dumps and
in the shaliows are turned over and leached out. The highest
concentrations of the chemical so far found arein the waters
in industrial, urban areas. Researchers in Great Britain last
" year discovered that approximately one lon of PCHs a2 year
Is being dumped in the ocean wilh the siudge from Glasgow

sewage ireatment plants. A similar amount enters the irsh
Sea from Manchester's sawage and Ihe Thames irom sewage
in London. Tests at one outlall in Los Angelcs revealeg an
annual fiow of 10 tons of PCBs. It 1s hardly surprising
to [earn that the main source of PCBs in the human diet
is fish, or that a recent report 1o the Environmenial Pratoe
tion Agency noled: **It appears that 1he mosi serous chranic
PCB contamination is in fish and fish-eating Dirds . . which
are the terrminal carnivores of a complex mesh of tood chaing
in the sea.”” Qspreys resting in the vicimty ot Long island
Sound have been eievated 16 the dread disl'nclmg
"more contaminaled with PCE than any other wiidhte n
North America.”” The eggs of the Ospreys were foung to
contain levels three times higher than those that caused
massive embryonic deaths in ring dove eggs.

Probably relatively few PCBs have 50 lar worked Lheit way
down to the coasts, Despile rurtailments of production or
sales, Nisbel and Sarofim expect {hat much more will find
its way down the rivers. into the estuaries. and out 1o sea.
The situation will inevitably get a lot worse than il is now &

by CHARLES F. WURSTER
and ROBERT VAN DEN BOSCH

THE SPECTACLE OF A SCIENTIST, competent in his
own speciaity, being drawn inlo fields where he has
no expertise~and axpioiled by forces he does not under-
stand—is a tragedy of modern science. This occupalional
hazard is particularly ecute for some scientists with Nobel
Prizes.

Dr. Norman E. Borlaug, a plant geneticist, won a Nobel
Prize for his work in developing high-yield grains. Now,
however, Dr. Borlaug 15 enmeshed in controversies where
his splendid achievements are of littie relevancs and his
exparlise is nonaxistent or 29 years out-of-date.

Last October 7th Dr. Dariaug testitied at DDT cancellation
hearings in Washinglon spen invitation of the U.S. Depart-
ment of Agriculiure. Uneier the rules of evidence, a witness
must qualify as an axpert in 8 subject before he can testify
about it. When the USDA attorney ashed Dr. Borlsug hus
opinion on tha eflects of DDT on wildlife. the hearing
examingr barred the angwer on tha ground that Dr. Borlaug
was nol an expart in that subjoci. Dr. Bortaug teslified that
he last sludied pesticides in 1944, whan he was empioyed
by a pesticide manufaciurer. Mosi of s othor testimony
was irrelevant Lo the issyes of the hearing,

From (hat heanng. Dr. Bortaug weni directly 10 3 press
conference arranped by Montrose Clienveas Cofporation, the
world's largest DOT maker. Without rutes of evidence to
inhisit wme at 1he press conlerence. and at olher forums.
he has made unsupportabie assertions about DDT and other
pesticides. wildhife, cancer, insect control, hyslericat environ-
mentalists, and other subjects he was not competent to
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discuss in the hesring. His slatements. of course. have been
exploited for publicity purposes by the pesticide industry.

Or. Borlaug does not undersiand the objeclives of the
envitonMental scisntisis he s0 vehemently attacks. No
responsible scientist stands against ait pesticides, fertitizers.
and other chemicals, as he asscris. Nor have environ-
mentahists aticmpted, through anti- DDT litigation, to stop the
export of DDT to developing nations that cannot afford aler.
natives for malaria control. o

Theissueis which pesticides for which purpases. Excessive
dependence on pesticides for insect control. espoused by
Dr. Borlaug. is an inefiective, costly, and destructive melhod
that is rapidly being reptaced by sophisticated and etfective
integrated control technigues. DDT s incompatiblie with
integrated control because it disrupts the beneficial balance
of insect communities, often creates greater pes! problems
than it solves, is destructive to wiidiife. and is a human
health hezard. In short, most of the benefils Dr Botlaug
envisions are not attainable with DOT. But they can be
achieved Ly safer means.

When a broadly toxic insecticide such as DDT s spraved
into the compiex machinery of an interrelated insect com
munity, most insects are killed. The field is stripped ol its
predatory insects and other natural conlrols, and s thus
vulnerabig to the rapid resurgence of the piant-cating pests.
Often this leads 1o greater pest abundance than belore
spraying. And the deveiopmant of pesticide resistant sirains
of the pest insecls makes matiers still worse. The farmer,
faced with nightmarish insect problemns, finds fumsel! ad-
dicted 10 more and heavier inseclicide treatments, ofien at
the urging of pesticide salesmen. With rising pesticide bilis
and falling crop yields, he is on a Ireadmill to economic
disasier,

This sequence has occurfed in many countries. In lwo
regions of Mexico. near Dr. Borlaug's own faboratorics,
severe insect problems crested by insecticides caused aban
donmaeni of the 2otton industry and collapse of I1he associal
ed economies. Exzessive resticide use could desleny e
vgreen revolution’ Dr. Borfaug hermsait has neiped deveion
his advocacy of this discredited approach is poar adw.or tor
8 starving worlc.

Entomologists have developed eflective, economical and
ecologically sound integratod contrni programs ' a numuer
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