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What I am going to tell you today may seem dif
believe. 1Indeed, being an optimist, I £ind it hard
myself. But, beihg a scientist, I have tried to obj
anaiyze the data and have come to the following two
The £irst is that the oceans are beginning to die fr
pollution; the second--and even more disturbing--is
is being done ebout it; very few people know about i

is watching the world. This chemical contamination

wipe out some species of oceanic birds. If left unc
will result in the death of the oceans.
This contamination is not only the very visibl

lution we are hearing B0 much about these days. Wha

ficult to

to belieye
ectively
conclusions:
bm chemical
that NOTHING
ti == no one
has begun to

ontrolled it

e oil pol~-

t I'm most

concerned about, and what I want to discuss today, i
visible contamination of the oceans by long-lived ch
For the remainder of this talk I want to discuss fix
problem, and second, what can be done about it.

I fully realize that this whole concept of oée
tamination is difficult to imagine. Let's face it;
talk of pollution of the seemingly éndless oceans, J
really talking about global pqllution. But in fact,
already two well-documented examples of the chemical
nation of our entire planet.

The first was that resulting from Strontium?0
other isotopes released during nuclear testing. How
happen? First, this radioactive isotope was release

atmosphere. There it was carried by global wind pat

f’
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the in-
icals.
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anic con-
when we
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there arxe
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over the carth to come down with rain and dust

fallout,

concentrated by living orxganisms and thus got i

When we atc this contaminated food, the Sr9°, Y

tended to concentrate in bone.
exposure to this radiation would have resulted

incidence of cancer.

5r20 and other radiocactive elements, an interna

vas made to stop atmospheric nuclear testing.
The next example--which is still all too
global pollution by DDT. How did this happen?
DDT is also a long-lived chemical--~just as the
sr20 ig 19 years, the half-life for DDT is be
years.
spraying or evaporates into the air after spraj
is concentrated by living organisms and tends
concentration higher up in the food chain.
How does it get to such high levels? Fi
soluble, and even if present in minute amounts
animals concentrate it--they literally scoop i
water. Second, it is not easily metabolized.
cannot break it down or excrete it. Thus, DDT

microscopic sea plants. The sea plants--with

Because Strontium is almost like calc

Being radioaoti

Because of this glokal c¢

t
Secondly. DDT is also released into tht

rst,

as radioactive

fum, it was

nto our food.
eing like calcium,
ve, continued
in an increased
ntanination by

tional agreement

current--is tﬁe
First of all
half-life of
een 10 and 30
air during

ving. It too,

to increase in

it is fat-~

. the marine

t up--from the

The organisms

gets into

their DDT--are

eaten by small fish. These fish--with their

by still larger fish. Thus the DDT level get
highest levels are in those animals at the to

puch as the fish-eating birds.

DT~-are eaten

higher and the
s of food chaing~-

DSW 282034

STLCOPCB4063362



Tr—== reasons this contamination is of such
DDT is : wDoisonous chemical--which, of course,
18 used - == an insecticide. The farﬁé; assumes
near th=-= =Zield where he sprayed it. The contam
globe v  TDT tells us that this is not the case
Ne===  did anyone in any government realize
this po= ution? There were quite a few clues.
found iz : xntarctic penguins; it was found in Ar
" whales == well as in Eskimos. In other words,
it was ==wver used. One would think that governi
responsz—== e for our welfare would have therefor
oceans: =ut instead the bulk of government surv
freshwat=—=: and terrestrial organisms.
mr———=z, the first solid evidence for the ma
this glc——==1 pollution came from the laboratorie
universz———=xv scientists, who looked beyond the im
more drz—===tic fish and bird kills. Through the
it has - —=. become apparent that the oceans are

with DDT-T The most extensive survey has been m

Pacific - Z—oast. The basic--and most surprising-

the cont==—=mination of the coastal ocean is as gr

than mai=—  freshwater areas., For example, it ha
publiciz—==<c that Lake Michigan coho salmon are t
taminatz=—=- with DDT to be sold in interstate com

larly---—===< shockingly--Pacific coast jack macke

The Fo

longer canned for human consumption.

concern is that
is8 the reason it
it stays in or
inaﬁion of the

.

the extent of

First, DDT was
~rtic seals and
in areas wherql
ment agencies

e looked at the

eillance was with

ssive extent of

5 of several
mediate and

ir investigations
heavily polluted
nde along the
~finding is that
eat--or greater--
s been highly

oo heavily con-,
merce. Simi-

rel can also no

od and Drug
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.tration has esc=

=ntially halted all canning of

- ifornia.

:1 in southern <_

fishery.

This is the death

]

DT has gotten

S - -ﬂy M

it has escaped. Wwhat eff

—2? It has now been found tha

xic chemical h=-

which have the -

. zZzxghest DDT concentration, can

'properly.

ing cggs whose =.

2 o opve—————

= a pelicans

Oof two hundrec

nzsting in Califor
=nzlls are too thin--the chick

nests examined last year on A

only two contz:

nied normal eggs.. The rest we

d, dehydrated,

dies off, they -~

——==ad., Thus, as the present ad

will not be replaced.

s are getting this DDT from

bviously the baicz

ir source is fi:—

. - ... What effect is this DDT h

h? We don't kn

Studies on freshwater tro

w levels of DLT -

2lso result in reproductive £

ferent mechanism than in bird

a completely diz=

w whether fish - . .

- the ocean are also sufferin

I am concszsroi=

=d, however, because so many

Y-

isherieg--espec:

=11y off of cCalifornia--are i

4 decline. Thu=s._. ..

world--is gone.

own, and has faz:

the sardine fishery--once t

The pacific mackerel catch i

:ed -to reproduce properly for

—kerel don't seem to be suffe

rs. The jack mx

t the levels are _ ..

n. The anchovy -

... 50 high they're unfit for hu

-s one of the most abundant ¢

Although not ==

jack

of an

ects will

t marine

not re-
nia are
S never
nacapa
re all

ult gen-

somewhere,
aving on
ut show
ailure,

s. We do
g from DDT
of the

n a process
he largest
s drasti~
the past
ring from
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oastal
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fornia,

e times the FDA limit.

the DDT levels i~  ———

=osuthexrn California

What are the main lesscz=

The first is that the <.

the second is that it is —

ry easy tc pollute

r lakes and streams repla:

very few years. However.

o ———nere 18 no plug in

~= their water every

he sea.

Thus, any pexsisz:

anchovy are

-~ from the DDT story? There are

ans are the toiletl of the world,

them., Fresh-
few months

the bottom

=nt chemicals releaged into the

ronment can--and are--enc

¢ and are concentrated bv—

m environmental hazards.

Okay, given these two - .

z up in our oceans|

If they are

rganisms, these c¢h

4 think that national anc— =

micals will

mples of global pollution, one

~————nternational agencies would be

toring the oceans, would —

ne ig, it's a well~kept -

oo watching the worl

ret.

no such agencies and that——

d-watching are presently -

rexsity research.

ne only systematic

what have these researc

rs found?

:dioned, DDT and its derivasee=

globe.

Secondly, a group of iz

strial chemicals,

id to DDT, are also being —

known as polychlorinated —

7 are used as electrical _

iticizers,

Hundreds of mi—

_1on8 of pounds of

» been produced and they -

trations are very high in —

somehow escaped.

LTI

— G2

. Well, if

The fact is that there

programs of

-ming from inadequately-funded

First, as I already

=ves8 are being found all over

thenically re-
>und everywhere. These chemicals
vhenyls, ox abbreviated as PCB's.
—=ulators, as cutting oils, and as

these chemicals

Their con-

ganisms along the ktlantic and
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6
: coasts, In the North Sea < —— . 2ff of England they are
‘d to have caused a very larce e bird kill last year, in-
i tens of thousands of birds__ . _ . 'These are more bi;;s than |
1led by o0il off of Santa Bar: e ——bara! These_ggﬂgpunds are |
It is not clear how they hc ~——————ave escaped. Just|as they
:en found in wildlife, they = zre also found in purselves,
ne, and in human milk.
‘hiraly, the heavy metal, leae—————"r—=-==2d, may also be a problem.
ian a half-billion pounds of _ , lead are released| each year
ie air during the combustion — - -———:— of gasoline. This lead
‘rom the gas additive tetraece———=——=— —=hyl lead. It too is escap-
:0 the world. Research from - ———-—————— ¢Caltech and the Scripps
ite of Oceanography has shown——— - R thatrlarge amounts of lead
: are in snow in Greenland, . and that the oceans contain
.gh lead concentrations near -~ ———————-— copastal cities, such as f
jeles. ?
,ead is also poisonous. Like _—= DDT, it too can |be concen- E
by marine organisms. Given e —— these facts, is any govern-
agency looking after our Sax ety and examining the lead
. in marine organisms? If tx: ney are, they are [keeping it
2t
*ourth, what about radicactiv—=— - ve isotopes? Thig problem
acome more severe in the fut: nre as nuclear reactors are
>ed. Who will look for globa——————~ - —3] pollution by igotopes
2d by these reactors? What - will happen to the results
ir studies? If there is a Gz = - -——— anger, will anything be done?
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T e e r——— e a0

nswer that, If we continue =

of world-watching, little mc-—=—

==zezaz. with our presently inadequate

—ore will be done in the future

as been done in the past,

Obviously, something must be -~ —

since the preceding examples .-

i
i
|

I would 1:i.

= Ke tO propose a f£q

can be polluted.
Pl

done to correct this situa-

= show the ease wiFh which the

pur -point

(1)‘ First and most pressz————

=ing is the establ]

me.

.af

ernational commission or ager=——

ncy to watch the ¢

has to be international, sz

ts no national boundaries.

nce this global pq
Thus, the only mal

. PCB's in the U.8. 18 Monsan——

zo Chemical:; but

y other chemical companies -

to_is apparently trying to = __

—n Germany, France

ng and to provide substitute=

But will they

= T
-

Will responsible actions be

taken by the oth

an and France?

18 are peéded.

Obviously som=———=———————myme sorts of inter

Lshment of
vorld. This
bllution -
ngacturer

they are

and Japan.

—ind out how the PCB's are

? I don't
by companies

hational

I propose that we consider w-—-

——=ne establishment

ital FDA (an environmental Fo

n environmental FDA should ex- - -——

- —==yamine all perSiS

are being produced and capab:

of an envi-~

>od and Drug Admingstration).

tent chemicals

—e of being released into the

— 1if they can be concentrated

mment. They must determine = - — -
janisms, such as is happening = — with DDT and the PCB'S.
data must be made public. =nis agency must have the
ity to stop the manufacture c——-——————— or release of potential
nmental chemicals. T
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in example of the need to ex

:d in large guantity can be

j to the discovery of the gic

3's were discovered by chance

lyzed by the same methods us=

spt cropping up as unknown g

strange peaks? Were they an..

me natural and unknown compc round ?

?

Finally, through painstak: —ing work here and

axe identified as the PCB's.

ical contaminants

are there other unknown chemi——=—

ng into the world? We were — lucky to find the

be others? We must establics:

w. We can't wait until 197Z

o look at the global environ —ment .

(2) Secondly, we must make =_._ .

h international agencies recim—m——————u=— =—ulating the types

can ply the oceans. Basica:_ 1y,

ent than those governing trz =nsport of explosi

8. Such agencies would neve —=r have allowed co

tankers, or at th

. present generation of super:

ostponed their use until mezi== —nods were availab,

vills. Santa Barbara will be like nothing if

—_—

The amoun of oil in one o

.ankers goes down.

‘s is about 20 times that rerzw—=—=——0  .oased at Santa Ba

since the.release wou_ -~

armore,

seen in the detect

‘They fortunate
ed in DDT analysis
saks on the graphs
unknown insectic]

Were they 3§

zn some sort of int

when the United 1
e __=—nternational treatf

such regulatig

—amine all long-livied chemicals

ive story

~obal contamination by the PCB's,

ly happen to
The PCB's

What were

de? Were
new pol-

in Sweden,

which are
PCB's. Might
~ernational

Jations be-

Cies or es-

of cargoés
bns are no

ves over
nstruction

e least would
le to prevent
one of these

f these super-
rbara.

ime, the

o o————— 31d occur at one ﬁ

:s could be even more disast:c —ous.
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Even more frightening, however — ————o-

s being built for transporting———— -

—=>, are the presen

- liquid chemical

= of such chemica

8 can carry millions of poundas:——
ic acid, phenol, and aniline.

t bulk transport of biologica:

As there are no

poisons, these

also be used for carrying pest:

icides or herbic

the chain of events last year

- following the 1

f insecticides on the Rhine Ri___——

-ver. A trail of

ed almost 100 miles from Germa:

=ny into the Neth

er the catastrophe if a tanker —— -

erbicides or pesticides. The =z==—

- goes down that

statistics are a

three years before the tanker —————————

- Torrey Canyeon 8

h Channel, tankers were involvem———=——=—=

—ed in an average

nts per week, and one in ten - oo

have to wait for a Texas City -

ulate international shipments c————

t chemical
8. These
ls as

laws
tankers
ides.
o8s of one
dead fish
erlands.
ié loaded
gainst us.
ank in the

of two

—esulted in oil spillage.

disaster before we begin

of oil and such poisonous

=28? The oceans

als as herbicides and pe: ticide

o powerful to al

and our chemical technology tor

ted transport of such powerful

poisons.

2 almost no laws

sadies and gentlemen, there are ==

108e of econonic expediency, ac

3 transported on the oceans.

——overning the typ

If we don't inst

iow can we expect anything less=—————=——

?

= = than the death

(3) The third part of this proc

j to technology which does not - o oo .

= result in long-

This must come from both ———— :

ats.

2 industry. Both basic and apres

are too

low un-

. other
es of
itute such

of the

zram is support of xesearch

lived con-

the universities and

nlied research a

I

re needed.
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the universitiz—————-

5 are presently

'nfortunately,
lt situation a2s regards basic

‘ocal minority concerned abouz=

research. On t

- the harmful eff

They have transposed t=

se fears to all

ogy.

. rescarch. They scream "no == ..

'h-~all research ends up as u_

=asic research, n

—— ~~imately destroy

ment." On the other side is

=

—he Federal Gove

~let's cut the

‘e have technolcgical problem

rease appropriations for appio—————

red research."

‘his philosophy will get us nc—
nerstene.af pnew technologies.

. the alternatives to DDT and - .=
. available?

- of chemicals known as juvenxz_-

One of the most ———0——

—where. Basgigc re

in a very

he one hand

bets Of

basic and i
F applied

ing the

roment which

basic research

search is

As an example,
other long-lived
Dromising and ex

re hormones. Th

hormones which prevent the cx=

—owth of noxious

.iscovery resulted from basic —=—

into butterflies. It is the

—research on how

sort of basic re

xe fun of.

wspaper columnists like to mas

@y it is to ask "Why is the uU

ney on how caterpillars turn =

LI T .5, Government s

Imag

_.anto butterflies

.8 money incredibly well-spent——-

.x biology and embryology was

‘h. No one said "go find an ..

. a pesticide." No one even .

_—————ms5ect hormone wh

This research

Dasic or noh-mis

much less if they were suitaprrm==m=——

< _

th, which has provided the mo

in years, simply originated -—-——--_

- :e as pesticides

- - promising meth

let's
pesticides.
citing are
ese are
insects.
caterpillars
search that
ine what
pending éll

D

7 Yet

into cat-
sion oriented
ich can be

e such hor-

. This

od of inscct

ty about how

Zrom the curiosﬂ
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s can achieve that incredib—-—

’7 R =]

transformation

warty worm into a beautiful

tlso need more basic researcro ol

t which will not contaminate ———————— -

outterfly.
into forms of en
I

—=he globe, am

about our emphasis and depenz=

sance on nuclear

The problem of st=

‘ie power.

rtive waste may prove insurmc

=zntable and we mna

r contaminate the globe.

ieed more basic research intc—

non-contaminatin

conversion, such as solar en=

=rgy. If you'll

.8 this "pie in the sky." Prc

spably not. Agai

~cant breakthroug

:aterpillar story--the signiz:

basic research in physics,

T nemistry,

and bigd

ixrch in the area of photochemz—=

ﬁatry.

summary, I have pointed out =

————=:= danger of chen

in the oceans and I have inc

cated that no on

-he world. Ve now have ample

— warning that, 1if

result. Coal «

the death of the oceans wil

=s with them to W

;e canaries down into the mins=

»on monoxide poisoning. When -

the canaries kesg

[

=d better leave f{

r knew they were in trouble

3 have also sho+n us their canzs=———=—

=ries. These areg

10t reproducing because of DI

affora ———

iuse of PCB's. Can we

sle tragedies?

and North Sea I

to wait for grea:

of a

exrgy

extremcly

enerqgy

ring the enormon amounts

y ir-

g forms
pardén
n--as

h will

logy--

ical
e 1s
left
inexrs
rarn
led
rast.
: the

virds

ater
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. an immediate solution we nee

om0 - =3 first the immeg

.hment of an international env

:ase of long-lived chemicals -

we require treaties and agenc

res to regulate {

es which sail the seas; finai

j~term solution, we need more -

Ly. as both an ij

nasic and applieq

to alternatives to our contam=—

= inating technoloq

iese are hot insurmountable pr
iy, our chemical technology i=
| the globe and to have begun

Surely, knowing this, our rc

wgh to prevent such an occurrc

oblems. As I ha

= so powerful as

S the destruction

=sponse can also |

——nce.

liate

—-_ronmental FDA to¢ prevent

~—nto the environmé¢nt;

the types
nmediate

1 research
gy -

ve pointed
to have

5f the

be power-
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