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SUMMARY

The Second Interdisciplinary Conference on Selected Effects of
a General War was held at Princeton, New Jersey from 4-7 October
1967, under the auspices of the New York Academy of Sciences Inter-
disciplinary Communications Program, with the support of the De-
fense Atomic Support Agency. The first of this series of conferences
was held from 18-21 January 1967 and dealt chiefly with the effects
of the atomic bombing of Hiroshima and Nagasaki.

This second conference was concerned mainly with the effects of
fallout or other release of radioactive materials from subsequent
tests or accidents involving nuclear weapons. The specific effects
d'scussed extensively iricluded the effects of the 1954 H-bomb test
i,, the Pacific ocean which resulted in radioactive fallout contamina-
tion of Marshall Island natives and of the Japanese fishermen on the
vessel Fukuryu Maru (Lucky Dragon); the ecolop'cal effects of bomb
tests in the Pacific ocean test regions; and the .ffects of the "Spanish
incident, " which involved the accidental dropping of four nuclear weap-
ons, without detonation but with release of radioactive material (plu-
tonium) onto Spanish soil as a result of accidental destruction of an
airborne bomber.

Representatives of many disciplines engaged in vigorous and free-
wheeling discussion and debate of all aspects of these incidents. The
disciplines represented included, among others, physics, weapons
technology, military science, ecology, epidemiology, radiation biol-
ogy, toxicology, pathology, psychiatry, genetics, other biologic and
medical specialties, and pertinent administrative and cultural spe-
cialties.

In addition to discussion of the physical characteristics and extent
of the radioactive contamination, the radiation doses, the monitoring
and decontamination procedures, the biological, medical, psychologi-
cal and sociological effects of the radioactive contamination upon the
people and locales immediately involved, the discussions extended to

broader and farther caching psychosocial aspects, i. e., to the chains

L
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of circumstances and events leading from these localized incidents
through the news media and diplomatic channels to the reactions of
the more complex social structures, such as the economic, political,

and diplomatic repercussions of national and international scope.

There was much discussion of possible reasons for differences in

reaction to incidents of these kinds among different nations; the im-
portance of seeking answers to such questions in the differences in
culture, as well as in politics, was stressed.

On the basis of the discussion of the specific incidents and their
consequences, the conferees 'roamaed the whole field of psychosocial
and biomedica]. implications of nuclear warfare in an attempt to pro-

ject the consequences of nuclear warfare under a variety of conditions
with respect to magnitude of the warfare, anticipation of onset, pre-

paredness, and civil and military defense policies. Interest was fo-

cussed upon policies and means which might help to prevent or to
mitigate nuclear warfare, upon the nature, scope and consequences
of nucivar warfare should it occur, and upon the probleams of national
recovery after nuclear warfare.

The participants of this conference included Dr. Frank Fremont-
Smith, director of the New York Academy of Sciences Interdisciplinary
Communications Program; the two co-chairmen of the conference,
Dr. Austin M. Brues, and Dr. Arthur C. Upton; the discussion ini-

tiators for the five major subjects on the agenda, Dr. Charles L.
Dunham (the 1954 thermonuclear test), Dr. Robert A. Conard (the

effects of fallout on populations), Dr. Lauren R. Donaldson (ecologi-

cal aspects of weapon testing), Dr. Wright H. Langham (the Spanish
incident), and Dr. Merril Eisenbud (discussion of psychosocial reac-

tions); and others listed on the following pages.
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SESSION I
INTRODUCTORY SESSION

OPENING REMARKS

BRUES: This is the second of a series of conferences on th• long-

range biomedical and psychosocial effects of nuclear warfare.

The first conference, the proceedings of wpich are puolished in
DASA 2019-I, dealt with the situation that ocurred following the

bombings of Hiroshima and Nagasaki. In continuiiag the general s,,ýb-
ject of the series, we have selected for discussion at this second

conference certain incidents of a different nature.

We have a wide variety of disciplinary participation in this confer-
ence and hope that we m.y be led into many aspects of nuclear war-

fare in connection with the subjects unler discus:ion. Dr. Arthur
Upton and I are acting as co-chairmen of this series owing to the
reluctance of either of us to assun'e the full responsibility, in view
of our frequent unavailability between conferences, at least that is
what we have found.

FREMONT-SMITH: And I have found it with respect to both of
you! [Laughter]

BRUES: I would like to ask if Dr. Upton wishes to make a few
remarks.

UPTON: Thank you, Austin. I really have little to say except to
voice my pleasure at being here again and seeing gathered here es-
teemed and admired friends and colleagues.

When I first heard from Dr. Fremont-Smith and Dr. Brues about
this series of meetings and was asked to help as co-chairman, I had
very mixed feelings. I felt the issue was one of such overwhelming
importance that anything I could do to help deal with this issue would
be effort probably well spent. At the same time, the issue is one of
such serious importance that I worried about my ability to make a
dent in the problem.
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I can only say that coming here again today and looking around the

room and seeing the people who are also here fills me again with hope
that perhaps out of this discussion someihing may, indeed, 7e accom-
plished. I hope, as co-chairman, that I may be able to serve as a
little bit of a catalyst in helping the meeting to be a success.

BRUES: I think it is to be anticipated that at this informal meeting
both the medical and social aspects of the subject witl be under dis-
cussion concurrently.

I wouid like next to hear comments from Colonel Hemler, who
actually is the one who developed the idea of having this series of
conferences.

HEMLER: Thank you, Dr. Brues. Actually, you attribute too
much to me, in view of the efforts of two other members cf this
conference, Dr. Taylor and Dr. de Boer. year
at the first conference, I was more or less a catalyst between tLose
two men.

The conference idea was actually a series of ideas developed by
Dr. de Boer in Albuquerque, and by Dr. Taylor, who was, at that
time, the Deputy Director for Science Technology at the Defense
Atomic Support Agency in Washington, D.C. Dr. de Boer caught
me unaware when I was on a trip in Albuquerque, and approached
me with the idea of talking to Dr. Fremont-Smith about Xis Interdis-
ciplinary Conference Program. At the same time, Dr. Taylor had
considered the problem that we are faced with today, a problem
which is probably more far-reaching "Loaay than at the time of the

First Interdisciplinary Conference in February 1967. The problem
is that of the vast numbers of people around the world who fall gen-
erally into one of two extreme camps: those who believe that the
"on the beach" philosophy exists with respect to nuclear warfare,

and those who believe that this is simply another weapon on the battle-
field that can be used with relatively few long-range aftereffects.
If I can steal a little bit of your thunder, Dr. Brues, at I remember,
you said at the first conference that the answer probably lies some-
where in between.

The purpose of the conference, then, is to gather some of the
people tcgether from the several disciplines 7n order to exchange
some of the specialized knowledge that we all have, in hopes that
perhaps we can arrive at some conclusions as to exactly wherethe
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in-between is and, if we cannot arrive at the :onclusions, that per-

haps we can pin down the questions more definitely.

I won't take much more time here. I would like to mention that
we, in DASA, are still firmly for the idea of the conference series.

However, I am sure th;at all of you have been reading in the papers

about the budgetary pr(,blerms that the Government is having at this
time.

Even with this type of budgetary problem that faces us right now,

we definitely will go for a third conference. It is hoped that we can
continue on to complete the series. If not, we would actively support

some other Governmental or non-Governmental agency in continuing
with the series because we feel that it is extremely desirable and
necessary.

The first two conferences serve primarily to acquaint us with
the facts that have occurred in the past. The succeeding conferences
are designed to try to extrapolate fromn these facts, plus a few assump-

tions, and to see how we can make these meld with the questions and
the conclusions regarding long-term effects of general nuclear war.

BRUES" I aszume from this you are not suggesting that it is ap-
propriate for us to discuss here where the Government should put its
money. We would probably have little influence in this matth-r!
[Laughter]

HEMLER: I certainly agree there. We're not even sure that we

have any influence! [Laughteri Perhaps I should say we are sure we

do not bave any influen.e.

BRUES: Dr. Fremont-Smith, we would like to hear some discus-

sion from you.

FREMONT-SMITH: Well, I also want to welcome all of you, those

of you who have been here before and those of you who are here for
the first time.

It is a delight to me to have the opportunity to facilitate our being

here together. Some of you may remember that at the previous con-
ference I went through the motions, which I like to do, of removing my
coat. These are going 'o be informal conferences but there should be
a bit of formality at the beginning. I usually get a smile out of that.
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I think that Arthur said that we would hope that we would make a

dent in the problem, but I think that one thing we can be sure of is
that the problem will make a deat in us or on us, a big one, and I
think it's quite necessary.

It's quite an assignment that we have before us, particularly in
view of the fact that there have been so few nuclear wars for us to
extrapolate from. However, we o'ight to be dented, I'm quite sure.

The conference pattern, for those of you who haven't been here
before, is based on the kind of conference procedure that was devel-

oped in the Josiah Macy, Jr. Foundation, and I have been continuing
that first in AIBS and now with the New York Academy of Sciences.

This is to provide a forum for what does not ordinarily take place in
scientific meetings, that it, a real discussion in depth among a group
of people who come from very different backgrounds of training.

We believe we have made a great rediscovery and we are waiting

for the Nobel Prize Committee to decide that Nobel Prizes are given
for rediscoveries. They haven't shown any signs of doing this yet,
but we are v,-ry patient. The rediscovery is that people communicate
with one anothfer not by speaking at but by conversing with. I am sure

that all of you are aware of the fact that at most scientific meetings

there is no conversation with the chairman as the discussion starts.
At the ent. of the morning he says he hates to interrupt this fascinating
discussion but unfortunately we are twenty minutes behind on our
agenda and ! must call on Professor so-and-so to make another state-
ment at you. But a good active discussion in the form of bull sessions
does take place in the corridors, in people's rooms and in the bar,
and often this is the most rewarding part of scientific sessions. So,
we thought, why not focus on the rewarding part? This is what we
try 'c do here, that is, to bring the bull session point of view of the
corr;dors and the people's rooms ana the bar into the conference
room. If anybody feels very impelled to make a speech aL our c'-.-
ferences, we send him to the bar ! [Laughter] That works not too
bally.

Other than that, we believe in conversatioi and, as all of you are
aware, the heart of conversation is interruption. So the mood of our
conferences is, don't speak when I'm interrupting. This is the way
it will be. I want to warn our discussion initiators that, in spite of

the fact that one of our co-chairmen may have invited them to be pre-

pared to talk for not more than half an hour, they will be interrupted.
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It may happen at the earliest words that they say, or even before they

start to speak, but we hope that they will be prepared for this and know
that they can interrupt the interrupters, maybe.

The job of the di-scussion initiator is not to tell the others what he
thinks they ought to know, but rather to evoke from them their ques-
tions in terms of what they need to know, because they know better
than anyone else what their need3 are. This is the essence of what
we are after.

We are dealing, as all of you are even more av. re tL)n I am,
with an information expiosion. We ace told-and the figures are not
very accurate-that there are more than 20, 000 articles published
in journals in the bio-scientific field per year. The figure on the

number of journals is very inaccurate at the moment, but they ar2
showing up fairly rapidly. So, there are many, many journals, and
many, many articles, and it's absolutely impossible for anybody to
be up even on the narrowest field, or at least be cure he is up-to-
date, because lie can't be sAre what's been going on in Argentina
last week or what will be going on in Geneva next week which may
bring out some information that he had no idea of at all.

BRUES: All I meant by my warning to the initiators, Frank, was
that they should not have more than twenty or thirty minutes worth
of gasoline in their tanks ! [Laughter]

FREMONT-SMTH. T~is is absolute;.y fine, but this gasoline is
to be spread over what happens when you're driving in a crowded
city. It will be a stop and go situation: bumrý!r to bumper. i think
we are tv. nty-two, maybe twenty-three people here. If each person
here shook hands with everybody else once, who can quickly come
up with a figure of how many handshakes would have taken place?
It v-n't take you very long. Anybody?

AYRES: One-hundred and ninety if there are twenty people--

FRFMONT-SMITH: This gives you an idea of the number of pos-
sible interactions. If everybody spoke once, there would be many
dialogaes that would take place, and we hope that several of you will
speak roine than once. So, this is the opporuunity, and it's really

quite surprif ing how many interactions there are. Not all verbal,
either.
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Now, I think I tght to tell you that I have a secret weapon. If I
get caught in an argument and find that I am being worsted-and this

does happen sometimes -then I turn to my opponent and I ask him in
the nicest voice, "Now, would you mind repeating your basic assump-

tions?" It's surprising how few of ýhem will remember what their
basic assumptions were. So I usually have them at that point. But
I ought to confess also that one of my basic assumptions is that nature
is all of one piece, and that with the mass of fragments of informa-
tion pouring in from all the research outposts on the r:eriphery of
knowledge, it's going to become increasingly necessa , for us to put
time and energy into the re-integration of these fragments of infor-
rnation into meaningful wholes, meaningful in the sense that these
wholes will have some bearinxg on the problems that mankind is faced
with, wvhether in the sciences or in the social sphere or in artistic
areas, also. This re-integration, to be meanrngful, must be multi-
disciplined.

I think that m n-ight confess that I believe very deeply that the whole
advance of science and of civilization requires an entiri:eiy different
level of effort, time, and thought on communication, and especially
on the miulti-disciplined communication, and we're not organized for
it. There are a few other conferences run along these lines but they
are very few and far between, and it is relatively a small amount of
intensive cross-disciplined communication that takes place either in
our universities, in our federal agencies, or what have you.

I may have given the following illustration at the last conference,
but if you don't mind I'll give it again. At the White House Confer-
ence on Education three years ago, I think, John Gardner was the
chairman. I think it was just before he was made Secretary of Health,
Education and Welfare. In fact, somebody said that he was made
Secretary because he did so well at this conference. Anyway, at

this conference on edacation, Dr. Gardner begged the conferees, the
several hundred that were there-and I wasn't there-to take, as he
put it, big barracuda bites of the problem of education because it was
in such a desperate state. The reporter who wrote this up in the
Saturday Review said that although some such interactions, vigorous
interac ions, on the problem may have taken place in the corridors,
the community of educators was apparently not organized to enter
into this kind of interchange, and that the White House Conference
itself seemted to be much mo:-e like a game of golf in which each per-
son continued to hit his own ball, as opposed to the game of tennis in
which the ball is tossed back and forth across the net.
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Well, in our conferences we believe in mixe& doubles and we are
very glad you are here for that reason. We do toss *he ball back and
forth across the net, and I think this is the oniy way in whi.ch the
necessary communication adjunct to all the computerizing and to the
reading can be fulfilled.

BRUES: Where is the net?

FREMONT-SMITH: Well, the net is slightly visionzary but it is
r'ight here, there's no question about it. It's a kind of a curved net
and it's also one that moves ar,)und and shifts it's position from time
to time.

I will take one more minute to ask you to just consider the difier-
ence between a speech and a conversation. Now, I'm the only person
who is allowed , , make a speech here and even I'm being inter ruW)tel,
thank God for that. I'm glad of it. But in a :peech, unless a person
is one of those rare birds like George Wald who can just capture a
whole group of people and carry them with him, ý.ne makes a skries
of statements which are bound to be misunderstood, or differently
understood, by the majority of the people in the audience.

The audience also, if paying attention to what is being said, is
bound 'o have a number of ideas, challenges, doubts. But, since it
is not polite to interrupt when someone is makirng a speech, exceptiing
in my case, a]l these ideas, thoughts, doubts that come to mind
have to be repressed. This is why listening to a speech is so e<-
hausting. You spend all your time and energy repressing every idea
you have or else you settle down and doodle and think about some-
thing else, which isn't very effective.

Now, in a conversation, of course, you've got something else.
You've got a mutually corrective feedbacK system which keeps the
people in the conversation on the same wavelength or lets then) know
very promptly if they are not on the same wavelength. In the speech
there is one person in the room who really gets satisfaction from the
speech, and that is tho man who is making the speech, because he
hears himself saying what he plans to say, the words come out very
much as he planned to say them, and there is a tremendous amount
of reassurance and satisfaction. I see Jelle is shaking his head.

DE BOER: Thhai's not true. I've tried to make speeches and
they never came out the way I planned them! [Laughter] I wish it
were true, but go ahead.
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FREMONT-SMITH: You are unique, anyway.

I think I've said enough to give you a p~c lure of what we're after.
I did wanE to mention one point, and that is that we try to do a com-
bination of two thinbs at once. We try to have the maximum of free-
dom of inter,.hange, that is, people speaking perfectly spontaneously

and not holding back, and interrupting when they feel like it; and, on
the other hand, the interchanges are so exciting that we wan+ a record
of them. In ord-r to have a record of them without inhibiting the
interchange, we have a s..enotype reporter here wit, us who is taking
downh.everything that we say. But, if you want to say son-. thing off
the recora, if what you are going to say about somebody is so awful
that it has to be off tl.e record, you just say "off the rezord'" andt
you will see that the reporter will raise his hands and not take any-
thing down. However, I beg people to keep it on the record because
before publication each person will have an opportunity to delete
anything he wishes he hadn't said, ur to improve or otherwi3e mod-
ifj it. You can'f modify anyone else's remarks but your own. Over
the years-.. .nd I've been at this business for ,,ome forty years-we
have found that this system works out fairly well.

I would mention one other thing that I believe in, and I think this
goes alcng with somnething that you said, John, about getting out all
the facts that tome fron •hc past. I ;sink that the haif-fife of facts

is getting shorter and shorter'. I think that this is a very important

point to keep in mind, that facts are not very steady. In fact, I often
chhllenge anybody to prod :ce any two facts, or any fact for that mat-
ter, that isn't based on ay. least three unproven assumptions. There-
fore, we will perhaps try to get a little bit behind the assumptions.

In a group of this sort, with this kind of interaction, you do get
some ,iew agreements and these are quite useful. But even more
important is the speci:lcation of the nature of the resilual disagree-
ments. If you can specify the nature of a disagreement you often are
on the track to its resolution. Very often the research that is neces-
sary for its resolution, the new teamwork which is necessary, be-
t'ornes self evident, or it may be that there is no technique for re-
solving the issue and you know that you have to put it aside for a
while until the technique is developed.

The other thing that happens is that you get to know each other,
that you become friends, that some of you even cooperate with each
other. I have known people who :iave net at our conferences who I
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visit each other, have shared experiences and even have worked to-
gether on a common problem from different disciplinary points of
view. In many respects this is perhaps the most rewarding aspect
of these conferences, that is, the human relations that take place in
the room.

Well, I've talked too much already; I thought I would be interrupted
again before long, but I wasn't. So now, Austin, I turn it back to you
and Arthur.

BRUES: I think there are some other questions that need not be
discussed.

FREMONT-SMITH: Do you want to name them?

BRUES: Such as what is the consequence of deleting the question
and including the answer or deleting the answer and including the
question?

FREMONT-SMITH: The editor's responsibility is to deal with that
terrible difficulty.

SELF-I NTRODUCTION

BRUES: We come next to the self-introduction of participants. We
feel that it's useful for everyone here to hear a description of each of
the other participants in his own terms. I would suggest, in order to
simplify this, that we start at one place and proceed around the table.
May I ask Dr. Bustad to make his self-introduction and then we wili
proceed counterclockwise.

FREMONT-SMITH: We would like you to tell us a little bit about
who you are and how you got that way.

BTJSTAD: My name is Leo Bjstad, and I am a Professor of Radia-
tion Biology at the University of California at Davis in the Physiologi-
cal Sciences Depar'ment. I am also Director of the Radiobiology
Laboratory. Prior to coming there two years and thirty-iour days
ago I spent sixteen years at the GE Company, Hanford Laboratories,
which was taken over by the Battelle Northwest.

SPEAR- There's a certain risk of being repetitious to those who
were here before, and also to those who were not and who found
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themselves unable to resist curling up with the little brochure that
was sent out by Colonel Hemler's group. But I will run through it
briefly. Among the largely irrelevant endeavors that have resulted
in my being here, I wa., an English major at Yale in 1932, a very
poor year for Engl.sh or any other majors; this was followed by two
quiet years of sitting alone and reading on an old abandoned farm.
Then I went to Syracuse where I took my Master's degree in public
administration. Then there were about nine years of working in the
public welfare field, followed by a brief hitch in the land-locked Navy.
Then I went into the Federal Government where first I was in a very
improbable sounding office, the Foreign Relations Service of the
Veterans' Administration. I first ran into Staff Warren and Chuck
Dunham in 1951 when I went with the Federal Civil Defense Adminis-
tration.

I beat nmy head against a stone wall in one way or another until a
few years ago when I moved out of government and went with Public
Administration Service, which is a consulting service that works only
for government. My involvements there have been largely irrelevant
to our discussion here. I've been concerned with such things as local
building codes, the education of the deaf, federal grants-in-aid to
states, the use of data processing machinery in vocational educational
schools and things of that sort. But at one time in government I was
with the Planning Board of the National Security Council and engaged
in an enterprise of which this conference reminds me very much:
the human effects of nuclear weapons development. In this, two of
my colleagues were Frank Fremont-Smith and Staff Warren, and I'm
sure that my involvement here is somehow or other an outgrowth of
that.

I would say that my pleasure at being here at the second conference
is heightened by the realization that George Casarett will be editing
this series! [Laughterl So, my responsibility ends with the discussion.

WARREN: Well, I'll try to make mine brief. It's a little difficult
because I am the oldest one here, of course, and I've been in the
radiation biology field. ..

FREMONT-SMITH: You're not quite as old as I amn, I don't think.

WARREN: You're just a young squirt in my mind! Indestructible
is what you are, Frank! [Laughter]
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I've been in radiation biology and similar aspects since 1918, 1
recall the conference that Ralph talked about because Frank was the
chairman and we had delicious arguments, and I think it's probably
one of the early conferences in which you used this discussion tech-
nique. Of all things, we had a poet there. How a poet..

SPEAR: A philosopher, too.

WARREN: Maybe a phiosopher.

FREMONT-SMITH: T.V. Smith.

SPEAR: Yes.

WARREN: Well, I got into the Manhattan District through devious
channels, from my standpoint, and became the medical officer during
the war. I had to develop safety around the operations in the plants
and in the miring industry that was connected with it, and also I had
to set up the medical programs in the so-called "secret cities. " I
met this gentleman on my right, Wright Langham, at Los Alamos,
and, of course, at Bikini later Dr. Conard over there was in the
right spot. I looked at the movies here a couple of months ago and
you were quite young and vigorous looking at that time! [Laughter]

FREMONT-SMITH: Isn't he nice!

UPTON: You are indestructible, too, Bob.

WARREN: Well, then I had the bad judgment to become a Dean
at UCLA with the idea that I was going to put researcl- on a legitimate
basis in the medical school, which I think I did. Expensive space for
biomedical research is taken for granted now; it wasn't in that day at
the University of California.

Now I'm in a very favorable position: I'm emeritus and I'm an
unregistered graduate student in paleo-radiation-biology. I've re-
viewed my math and physics and a little bit of this and that. It re-
minds me of a story which I think maybe some of you have heard,
and it's part of my paleo-radiobiology.

Talking about Noah, after he got all the animals safely ashore, he
encouraged them at the last conference to go now and reproduce and
multiply. They all filed out and a few months iater he went around
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looking and there was due multiplication everywhere except among a
pair of snakes who were specialists. They were adders, and he en-
couraged them but they had not done anything. So, he was kind of
sad, went away, came back about four or five months later and saw
that they had multiplied. Tie said, "Well, isn't that wonderful? " And
they said, "Yes. You know, we're adders, but we found out about
logarithms, that you can multiply!" [Laughter]

LANGHAM: I'm Wright Langham of the Los Alamos Scientific
Lab-,ratory where I've been now for some twenty-four years. After
a year or so with Seaborp at Chicago I was transferred to Los Alamos
where I've been ever since and where I migrated into the biological-
medical aspects of radiation. I've never had a chance to admit pub-
licly before that one of the principal things I'm proud of is that I con-
sider myself a protege of Dr. Warren sitting on my left.

WARREN: Was I responsible for that! [Laughter]

LANGHAM: He taught me many things. This does not mean I
always agreed with him; in fact, I just noted here that the first time
I disagreed with him was on February 12, 1945. I am happy to ac-
knowledge at this time that I am proud to be his prote"ge.

WARREN: I learned a great deal from him. You can't imagine
the vacuum, the intellectual vacuum, that existed when those of us
responsible for the safety of the community gathered together in
Alamogordo with really no information on what was going to happen.
The guesses and the facts put together by Wright Langham, Jim
Nolan, Louis Hqmpelman, Jack Hubbard, Joe Hirshfelder, and the
late Paul Abersold, a most unreconstructed group who, as General
Farrell said, must have used a divining rod to guess the weather,
came out right; a homogeneous group of neometeorologists.

The picture that was created by this group, it seemed to me, was
pretty close to the facts that happened later, and they worked out very
well. I have to thank both Wright Langham and Bob Conard for their
contributions at Bikini. The chairman, Frank Fremont-Smith, of
course, is notorious because he collected radioactive sodium seawater
72 miles downwind from the test site. He got there just in time, to
the horror of the captain of the ship.

FREMONT-SMITH: The rainwater.
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WARREN: Well, it came down in the rain but it was uplifted from
the lagoon. In retrospect it was very interesting but at the time it
was pretty rugged.

CASARETT: Im George Casarett. After undergraduate studies
at the University of Toronto I came back to Rochester, which is my
home town, and went to work in Staff Warren's bio- physics division
in the Radiology Department at the medical school there. I also did
my graduate studies in the medica' school there. I was one of those
who was infected by Dr. Warren's enthusiasm for research. Then
I worked in the Manhattan Project Laboratory at Rochester and sub-
sequently in the AEC Atomic Energy Project which became the De-
partment of Radiation Biology and then later the Department of Radi-
ation Biology and Biophysics, in which I am a Professor. I have a
section of radiation pathology in that department and also in the Radi-
ation Therapy Division of the Radiology Department.

MILLER: I am Robert Miller, and I arrived in Rochester after
Dr. Warren had left, too late to benefit from his presence.

I am a pediatrician by birth, and upon completion of my training
in that discipline, I spent a post-doctoral year sponsored by the
Atomic Energy Commission, which was trying to fill doctors quickly
with knowledge about radiation medicine. I then had to enter the
Army, which did not know what to do with me. So they assigned me
to AFSWP, the Armed Forces Special Weapons Project, 1hich I
understand is now DASA.

Subsequently, I went to the Atomic Bomb Casualty Commission in
pediatrics and later in a study of the effects of inbreeding on child
health. That experience led me to epidemiology, whatever that means,
and to the National Cancer Institute where I am in charge of the Epi-
demiology Branch.

FREMONT-SMITH: Jelle, you tell us a little bit about how you got
involved in the very beginning of this, too.

DE BOER: I don't know where to start. Jeile is the name. It comes
from "yellow, " I have been told. I have never been at the Nevada Test
Site. These past couple of months, I have reviewed what happened at
the Bikini tests, and read quite a lot about what occurred during the
"Lucky Dragon" incident. This is not why I am here. I am here be-
cause I am working with a group of young people who are instrumental
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in making better delivery systems for nuclear weapons and better
fusing systems to detonate them, and in devising better strategy and
tactics for their use. Most of these young people-and not all are
that young-have not had the privilege of seeing what these weapons
can do. Yet, there seems to be an increasingly enthusiastic mood
about using these newly designed and packaged weapons, which are
of great variety, design, and yield.

This is what concerns me. This is why I am here. I may not be
the oldest here but having had the experience of being bombed during
World War II, I am of the opinion that one major war during anyone's
lifetime is just about enough. Now, I know some of you here already
may have gone through two wars and you sure won't ask for a third
one. Yet, I am convinced by all that I see, hear, and read that un-
less we as "scientists" of different feathers start looking into this,
we may just get that war that none of us wants.

Most scientists become increasingly specialized while losing, to
an ever-increasing extent, contact with the world in which they live.
In applied research--research I am engaged in at the Air Force Weap-
ons Laboratory--things often seem to be the reverse of what I just
said. Here as a student of reproductive physiology and endocrinology,
I have not had a chance to do any work in this field of science, but
rather spend my time studying the effects of nuclear weapons on inte-
grated biological systems. We are to determine what really does
happen after a weapon has been used. This particularly in terms of
when, and for how long, where, and over what range, and how, i. e.,
how quickly does a man get killed, and if he doesn't get killed, what
has been done to him in terms of his potential as a soldier? To put
it in other words, can he still be used? If not killed, and having a
chance to Jive, what are his chances, and are they good enough to
send him to the medics who "supposedly" know what to do with him in
terms of treatment.

Gentlemen, the facts are that the medical profession, in general,
knows next to nothing about the treatment and care of radiation dam-
aged biological systems. Granted, many medical doctors working
in research do know. Dr. Conard's work is an excellent example.
He and his team have gained tremendous knowledge about what hap-
pened and can happen from their studies on Nagasaki and Hiroshima.
Yet, somehow or other this information does not enter into the medi-
cal school curricuhlm and our young M. D. 's graduating from these
institutions know littie or nothing about it. Se.emingly to them and
those who teach them, there are more important things to know about



SESSION I 15

and specialization in the more prod:table branches of medicine often
enters into consideration.

So from where I am sitting, it appears very important that we not
only look at and evaluate the long-range effects ot ,:,clear weapons.
After all, this has already been done and is recorded i.o the publica-
tions of Dr. Robert Conard and many others. But, aad per-:hos more
important, we should look very seriously at the chances of using
similar weapons again. Many thirtk at this time, more than 20 years
after the bombing of Japan, that we should be able to put before those
who are charged with the responsibility of the uses of such weapons,
what the consequences of their actions might be. Gentlemen, I am
afraid we are not prepared to do this as yet. Moreover, I feel that
this can't be done by the biological or medical profession alone. I
think this has to come from a reasonable consensus of opinion ex-
pressed by the scientific community, i. e., a community which in-
cludes the physicist, engineer, social and natural scientists, both
military and civilian. Why? Because now these scientists and engi-
neers compete with each other for the dollar which supports their

individual interest rather than cooperate with each other on an appar-
ently less profitable and more complicated venture which would be
in the common interest. In doing so they are leaving our exposed
flanks increasingly vulnerable.

How can this interdisciplinary scientific community attain their
goals? I think these conferences in which we participate today could
be a beginning. The end-product of these conferences has the poten-
tial of showing clearly the urgency of the problem as well as contain-
ing some basic suggestions as to how the problem could be solved.
I know that this is an urgent matter and one which will not be solved

when discord and distrust prevail in the scientific community. We,
as scientists, cannot afford much longer to put self-interests before
the Nation's interests. We must grow mature enough to admit that
sometimes we may have been wrong; that in science there are no
short cuts; that we need each other; and as a group, we must be able
to relate to those who govern us what the lack of certain knowledge
may have as consequences. Then, and only then, can those who are
now in power make intelligent judgments in assignment of priorities.
I hope we are not too late.

Dr. Frank Fremont-Smith urged me to think of clezr- cut justifi-
cations for holding these conferences and to be sure to know my as-
sumptions. Well, gentlemen, these are my assumptions:
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1. We have a lot of misinformation.

2. We don't know enough about the effects of nuclear weapons
on man.

3. We do not have an infinite armount of time and money to do
something about this lack of knowledge.

4. We need priorities, not only in the biological or medical
sciences, but priorities in terms of all scientific pursuit.

5. We do not live in a vacuum, nor can we. We need each
other.

These interdisciplinary study groups, with follow-up research sug-
gestions, may be the beginning in providing some answers and may
eventually prevent a holocaust. It is not an impossible task, at
least I like to think it is not.

TAYLOR: I'm Ted Taylor. I spent most of the war going to Cal
Tech as a Navy apprentice seaman. After the war was over I went
to the University of California, and in 1949 I went to Los Alanm.os
and spent seven or eight years there working on the design of nuclear
weapons. From there I went to General Atomic in San Diego at about
the time it was formed and spent six or seven years there, mostly
promoting a scary project that many people didn't like: pi:opelling
big space vehicles by a series of nuclear explosions. From General
Atomic I went to the Pentagon and worked two years in DASA. It
was at that point that somehow several people simultaneously got
on to the idea that a collection of people more or less like this group
here was a good collection tc, get together, probably several times
over quite a long time.

The main sorts of things that I had in mind in thinking about this
had to do with possible things that the Defense Department might do
that it was not doing and that would be the result of more detailei
understanding of what the long-range effects of various types of nu-
clear war might be. I still believe that there are some things that
would be rational things to do that are not now being done and that
are difficult to do without knowing more about what the long-range
effects might be. The kinds of things I have in mind are such things
as changing the way in whirh missiles are targeted so that, for exam-
ple, instead of mostly going off on the ground, they would go off in
the air in such a way as to produce essential!y negligible local fallout
but would disperse the fission products all over the atmosphere. I
don't know of anyone who has said that he thinks it's clear which type
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of fallout is worse for humanity as a whole. Obviously, it's not a
simple question even to phrase, let alone to answer. But there
are some things that could be done to change the character of the
strategic forces that we have, and that might be sensible things to
do if we knew more about what these long-range effects might be.

Parenthetically, f want to pint out that in some cases a threat
of retaliaticn against a country for a surprise attack or an accidental
start of war is likely to be something which, if carried out, would
do severe damage to countries that border on the country attacked.
If we do as I belie,,e is now planned, such side effects probably
could be avoided. I think they should at least be understood a:3 well

as possible. I want to emphasize this because DASA's interest at
that time-.and. I think this continues-is to some extent connected
with what might acually be done that is not now beiag done. Such
action might flew out of a rationale that comes out of these meetings.

I left the Pentagon in September, 1966, and went to Vienna, essen-
tially on my own, because of very strorg compulsion:- to at le? st try
to understand what v/as going on in an attempt to control nuclear
energy on an international scale. It seemed to me that the best
thing to do was to go atid find out what was being done by the agency
that at least nominally had the job to do this. So I've been there for
about a year, originally as a consultant to the AEC on a day-to-day
basis, and for the last six months as a member of a company that
has one full-time technical employee.

I am working essentially entirely on what people call safeguards,
that is, the formal attempt to try to establish some kind of control
over plutonium or U 2 3 5 to prevent it from getting in tbe hands of
people who might use it for purposes other than those for v',hich it
was originally intended. Some of what has developed in Vienna in
the last year, at least that I've been exposed to, has .ome bearing
on what I think is happening here, in the sense that the likelihood
of nuclear explosions being detonated for destructive purposes I
think is increasing with time, not decreasing. There is at least one
reason for this, and that is that the material out of which these things
can be made is being dispersed all over the world in a way which is
not at the moment under sufficient control to prevent "ny determined
effort to use this mate3rial for making nuclear explosives.

The thing I've been concerned about most is not the prolife-tion,
in the usual sense, of military stockpiles of weapons, but the use of
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nuclear explosive-, by people that don,'t need to identify themse~vei
to have their purp-ses served. The reason I think this is extremely
important, and even has sozý. bearing on ou.- meeting herL, is that
one way in which deterrence- which I think all of us would agree has
produced the stabilitj ~hat has t~xisted since 1945 with respect to
general nucica r war-might la hat the attacker be unknown. As
sooi., as the attacker is not known, the whole concept of deterrence
disappears. One way for attacker not to be known is for the attLý.-k
to be based on purposes th;a.t are well served if the attacker doesn't
have to identify himself.

I have followed to some extent in the footsteps of l,'ritz Zwicky in
using what are called morphological outlines to try to 6um up the
number of wvays in which a threat .xi*ght hý! rnade without the threaten-
ing organization being J-rtified, --nd my ouidine at the moment is
capable of generating IC-3 possibii-ities. So I'm somewhat dismayed
about any notion~ of control thiat reqiesc under staiiding all of the
thaings that people might do.

I thinkt we have %~o understand what the end effe: ts may mean. I
think this is part of what this, conferenco- is about, and I think we also
have to find a way to keep the basic material out of th3 han~s of peo--
ple who could use it for their own pur;3obes. T'--t's what I'M. up to.

AYRES: I would bcr delighted to pass o'p my opportunity to italk
and hear you explaii. tnis fat. -or of 10 5

TAY1 -)R: Well, tb.-t can be e'-ne a;t sor-e point. Do you want me
to explain it now?

tiYPES: Mvaybe not.

PA) name is Robei c Ayres. I supp-ýse I ought to start at -he be-

,-inning. T thought ot: starting at '.he end. IT studied mathematics and
ph:, -;sics despite the fact that I can't multiply. I spent seveýras. years
jum ~ing fromi univerziltý' to private industry aca back to uaiverý,ity.
I wet to. the Hudsjon Institute in 19)62 and spent four years there
spenu ng most of that tir,-e worrying about long-range effects of
rttucll~ar war. This was work supported by the Office of Civilian

Defense.

Parenthetically, I rniitght adck that tine only reason I knew about this
proposed series of conf'-rences and, a s far as I know, the only infor-
mation that DASA had about the OCD (Office- 01 Civil Defense), c-me
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about because I happened to walk into Dr. Taylor's office to ask him.
on behalf of the Committee on Emergency Planniag of the National
Academy of Sciences what research DASA was doing i~hat was pý-'tlilneft
to emergency planning. I was also asking many other agencies of the
government the same questior, So he told me wliat they wi.ere planniag,
which I found very interesting.

I've spent some years thinking abou.t these p..oblemrs, >-ui. rot. to
the depth that I hopt; somne of you will te able to carry t,-e di -cussion.
I didn't specialize in any of the subjects which :nie needs to kinow. 1
was a physicist but I didn't sperialize ii, weapons design, I'm not a
biologist nor a doctor. So I feel vexy ir-uch a lightwcight in many of
th-7se discussions.

Perhaps the ma jor purpose ýjf the study we d.d was to id~entify
questions. I'm not sure how successful even that was. Since our
last conference I have left Hudson Inastitute-and this ovi-lire is now
out of date. 1 occasionally share an elevaitcr with Spear,. I work
with Resources foir the Future, and I suppose the most a-.curat~e
description of what. I'm doing at the present time is studyirg enxi-
ronmertal pollution.

FIEMLER: I'm john Hernler. I suppose, Dr. WVarren, you c.in
call me a kissing type po.et! M aughter] However, at the time that.
you were detonafi;- the first weapon over Alamnogordo I was deliver-.
ing newspaper,, in Carlsbad just atrosks the mountains over there,
and I might say that was mny start in nuclear weapons then.

WARREN: Pretty good contact,

HEIMLER: Really indirect cont~rct_ Shortly after the war I went
to West Point, graduated from there in the early fifties, an'i the
Army absorbed me into itL oierwhelming regimentation for the next
*few years. In 1958 they deciaed to relea.ýe mne for a while, and I
want to graduate jchoel at the University of Arizona where I obtained
my master's degree in physics and mathematics. Then the Army
pulled me baCK into its fold again. I worked with ti-it. NiRe-X program
for three year s under the Array iuriseiction, primar-Ay in the war-
head develop-,-nent area. I was loaned then to the AtomiAc Support
Agency in 1 961 and 1 "62 for, they called it then, 'a thirty day'' per-
iod, to participate in the 1961 and 1962 test series in Ne-oda and
the Pacific. T7.is began in late Jan~uary of 1962 and the "thirty-day"'
period was over in late November of that samt- year. but I did get a
chance to see many of the te3ts that went on.
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From Ciere I went to Korea and continued myy work in weapons,
only at this particular tima I was conerne with the targeting as-
pe-_.is of nuclear %ý,apons. I returned from that and I'm now with the
Atomic Support Agency in the Office of the Deputy fcor Science and
Technolog',. As sorne-ne mentioned a few m5ý.nutes ago, this is the
new name for the old AFSWP, or Armed Forces Special Weapons Pro-
ject which divided out of the Manhattan Project back in 1947.

We are con~cerned wvith th,. overall management of the Department
of Defense Effects Rtesearch, laboiatory research and test programs
that are going en in Nevada and in the varic,us laboratories ail over
the country. hc~th governmental avid private. We work, with the Atomnic
Energy Commnis~icn. We dtlso work with many private contractors.

WYCKOFF: I'm Hayoid Wvckoff, ,.;resently at the Armec1 Forces
Radiobiology Research institute at DASA. I suppose wheý, tne gets
to my age, o-ie ca.,. look back and wonder why one's interests have
ta!ken a par Licular directioa. Major changes of interest may ofien be
traceed -o a pzrticular environment or acquainta;.ce. When I at-lended
high school, I became interested in electrical engineering. This in-
teresL was aroused by the presence of a small radio broadcasting
s'.ation belonging to the school arid built, m-aintained, and operated
by the students. My oarticipation in thi.s fascnating activity did -nuch
to shape my future. Electrical engineering continued to hold my in-
terest thi-ougli my first 'pear at college. At that time the broalIer
horizons and close contact with graduate. students in the "purer" sci-
enices influenced my planning for the future. During this time, I
considered both chemistry and phys-.cs as possible majors and ulti-
mately chose the latter.

The subject for mny thesis was -.- the area then called "modern
physics.' The high voltage source required for it w-i only available
at one of the local cancer clinics. Hen-ce, I became interested in what
is now called radiological physics. When I graduoted it was a natoral
step to the National Bureau of Standards (N13S) where the radiation
standards- for such work were being developod undt-r the direction of
Lauriston T-iylur.

Thisi more or less orderly progrcssion Nkas interrupted for about
tw-o jears duri:'ig World War II. The NTBS stan~dards activity was slowed
down and the rnarpc'wer was diverted to other activities. I spent those
twc, year" as ai memnber of Laury Taylor's ope-,ational research group
at the 9th Air Force.
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When I returned to NBS thp radiation standards requirements had
expanded considerably. Radiation shielding requirements also be-
came a more important economic force. Both of these areas occu-
pied my interest for the next few years. From here it wz s natural
to drift into the area of shielding design and thus into committee ac-
tivities dealing with this area. Many of the persons involved in this
activity were also interested in the biological bases for radiation
hazards. Close contact with them aroused my interest in the subject.
My transfer to the Armed Forces Radiobiology Research Instiiute
about a year ago was a result of this interest.

DUNHAM: I am Chuck Dunham. I haven't practiced for eighteen
year's. I was at the University of Chicago, but I had nothing to do
with the Manhattan Engineer District, though people often assume
that I did. I was in Los Angeles and Hawaii while these things were
going on, in the Army, doing regular Medical Corps duty. I joined
the Atomic Energy Commission in 7 )49, a Johnny-come-lately like
Di. Taylor, and within a couple of years I met half of the people in
this room who are the real oifd hands at this game, and I'Pvr been

learning from them ever sine..

I eventually became Director of tbc Division of Biology a, Medi-
cine of the AEC, and mr.y printipal function was to serve as g -between
between these distinguished gentlemen and the Commission, the Bur-
eau of the Budget and the Congress In. trying to see thac they were
supported in the soyle t o which they had not only become accustomed,
but to which shey werz entitled.

I don't consider myself an expert in any of these matters. 1 did
have the privilege cf being out at Eniwetok for a month at the time of
Operation Greenhouse and I was with the melical team at Kwaj,*lein
following Bravo shot. Dr. Conarti, oi course, was there. So I've
had some contact with these things, bAt mainly I've been in admini-
stration.

Recently I have retired from the Corn nission and have taken up a
job as Chairman of the Division of ,4edical Sciences of the National
Research Council, and I bring you perh.aps a different perspective
from that standpoint.

I air. looking forward with a great deal of anticipation to th's con-
f'•rence end I'm particularly delighted that the thetne of it is not strict-
ly scientific because it's been one of my pet hobbles that the basi.c
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problems of mankind are probably not going to be solved in the labora-
tory: that the basic problem is how people can get along, how they ran
live with each other. There are laboratories of psychology ard the
whole world is a laboratory in one sense. But in the ordinary test
tube laboratory I think you can only go so far, and with that I will
step aside and let John Wolfe pick up. He came a little later than I
did in this game, but not much.

WOLFE: The -same day you took over as Director, I think.

DUNHAM: Yes, sure.

WOLFE: I don't have such an illustrious history as these other
distinguished gentlemen. I was a professor of botany at Ohio State
University in 1955.

FREMONT-SMITH: Were you sort of born a professor of botany?

WOLFE: Well, I worked up to it, Doctor. For fifteen years I
worked to the place where I could have two classes a year with grad-
uate students and then I went to Washington for two years. I came
to the Commission at the same time that Chuck took over as Director
and :"ve had a decade of happy years in the ecological program there,
I think mostly because of his broad view that science is not going to
sol',-e everything in this vale of tears. I've never heard hirr express
it that way before, but have had a feeling from time to time that he
did look beyond the little fences of science. Whereas, I suppose, I
was supposed to be a scientist at the university, I'm pretty sure I
stepped across the fence from time to time both in class and in re-
search. At any rate, it was a cor -iderable jump from the classroom
to Washington. I hope, before I retire, to find out what the hell
Washington is all about, but it's coming slowly! [Laughter] I was
always a slow learner and maybe in another ten years I'll make it.

We're interested in the ecological aspects of nuclear energy in
whatever form and through whatever use. I think I have never said
it before in public but I have never claimed that ecology is a sophis-
ticated science, like you fellows that carry things out to six or eight
decimal places. You even have got me talking about my thirty-second
wedding anniversary as 251 [Laughter] But it's a discipline or a
point of view oz an attitude that mankind had better face up to in the
next decade, ormaybe he's gota quarter of a century, but he's in a
hell oi a mes s now and I think what we're doing in ecology, in the
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Atomic Energy Commission, and what they're doing in NSF and a few
of the other agencies might contribute to some of the answers. I
don't know whether they will solve the problem but they might con-
tribute to the solution.

Lauren!

DONALDSON: Why don't you keep right on, John? I was enjoying
that! [Laughter]

Like Mr. Spear, I'm well aware that the year 1932 was not really
a vintage year! [Laughter] I was one of three people added to the
staff of the University cf Washington that year, and if you are asso-
ciated with a university at this time, you are well aware of the dif-
ference between the depression years and the present, when univer-
sity appointments are made almost every day. I have been at the
University for many years, with a few detours such as working with
Dr. Warren on many of the projects and programs that he initiated
in the field of atomic energy. We started our work together in 1943,
with the objective of developing an evaluation program to measure
the impact of the operations of the Hanford Works on the Columbia
River. Of course, as a "fish farmer" I was particularly interested
in the Columbia River, for this gigantic stream was our best fish
'farm." Five species of Pacific salmon use the stream during their
early life span and then after a sojourn in the sea, come back to its

cool waters to spawn and reproduce. You can imagine my consterna-
tion when the early discussions projected estimates that billions of
calories of heat and thousands of curies of radiation would be added
to the river. To make matters worse, Dr. Warren insisted that we
should have all of the answers that normally would take a lifetime to
get, with luck, but he wanted them "right now. "

WARREN: You almost did it on time, too! [Laughter]

DONALDSON: Duringthe war years we were ableto pretty well es-
tablish dose measurements of acute radiation for a variety of aquatic
forms. With the termination of the war, we assumed that we could
go back to teaching school and "farming" fish. Again Dr. Warren
had other ideas and invited us to take part in Operation Crossroads,

with the nice easy assignment of evaluating the radiation from the
weapons tests as it drifted over a major part of the Pacific Ocean.
Dr. Conard was a member of our little group operating with LCVPs
and other small landing craft as we attempted to plot the radiation
field -n Bikini lagoon.
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The following year, 1 947, we went back to Bikini to evaluate the
biological impact of the radioactivity on all of the living forms there
and returned again following subsequent weapons tests in 1948, 1950,

1952, 1954, 1956, and 1958. In 1962 we went to Christmas Islarid and
studied the effects of the fallout in that area.

One of the most exhausting and traumatic experiences of any of our
Pacific experiences was in 1954, following the Bravo shot. We were
asked by the State Department to go to Japan to try to quiet the fears
of the Japanese people, which resulted from the Fukuryu Maru inci-
dent, and to help to persuade them to resume fishing and, more im-

portant, to continue eating fish.

During this time there were a few interludes with trips to the Ne-
vada testing grcund, where again we had some interesting assignments.
One was to collect rattlesnakes so that we might measure their uptake
of radioactivity. On one such assignment I was really "holding the
bag" for one of our co-workers who was to put a live rattlesnake into

it. This would not have been such an unpleasant task except that he
was holding the snake by the tail, and as he waved it around, my
hands provided a fine target to strike at.

DOBSON: Did you do that experiment?

DONALDSON: Yes.

DOBSON: What happened?

DONALDSON: To the rattlesnake?

ROOT: To the bag?

DONALDSON: I decided I should bo.,d him by the tail and let some-
body else hold the bag.

FREMONT-SMITH: What happened to the snakes?

DONALDSON: Nothing, As so often is the case, there was no ob-
servable effect.

FREMONT-SMITH: Nothing noticeable"'

DONALDSON: No, nothing at all.
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Later Dr. Warren left for greener pastures and Dr. Dunham and

Dr. Wolfe directed our activities. They also wanted answers-yes-
terday-and we have continued to try to provide them as best we can.
A few months ago I decided that it would be wise to change direction
a bit and give up some administrative responsibilities. Thus, in the
next few years I hope to be able to write down some of the observa-
tions and conclusions in the way of answers to the questions which
have been asked over the years.

ROOT: I'm Lin Root and I come to the Interdisciplinary Confer-

ence by an undisciplined and circuitous route. I started as a bio-
chemist, did most of my work at the College of Physicians and
Surgeons of Columbia University, took a New York State examination
and found myself in charge of research for the Psychiatric Institute
of the Manhattan State Hospitals. Biochemistry at the time was both
primitive and cloistered-no far-flung conferences in exotic places.
After several years of quantitative studies of the arterial blood of
dementia praecox patients and schizophrenics, to the amused baffle-

ment of my psychiatric colleagues, I felt the need to get away from
my ivory tower and to go where the action was. So I joined Will
Beebe's expedition to the Galapagos Islands and the Sargasso Sea,

with the aim of making comparative studies on the blood of birds and
fish. After this I became Science and Medical editor of Time maga-
zine and then moved into feature writing for national magazines.

In the early fifties when atomic reactors were still very hush-hush
in the U.S.) a series of lucky breaks gave me several scoops on for-
eign atomic energy stories-a sort of chain reaction that culminated
in the inside story of the Soviet nuclear situation just before the first
Geneva Atoms-for- Peace Conference in 1955.

This was after the 1953 Soviet thermonuclear detonation, and our
big 1954 one at Bikini. In the last few years I have been systematically
studying the long, or I should say intermediate, range effects of the
1954 test in every country I've been in. You can trace them in inter-
national relations, in political alignments, in the attitudes of youth,
in the credibility gap, in practically every aspect of life. People are
not aware of how much our whole culture has been affected by this
event, I think a careful study of this precusor should provide im-
portant clues to the long-range biomedical and psychological effects
of nuclear war.

L
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MILLET: My name is Jack Millet. I am- a psychiatrist and a
psychoanalyst. If you've bcen thinking that I must be English, you
are not quite right. I was born there and brought up there but my
parents were Yankees. My father fought in the Civil War and heard
Lincoln give the Gettysburg Address; so, you see, I think I have the
claim to say that perhaps I am the father of the family here today.
I am very much -)leased to have the opportunity to come and learn
something. The only people I feel I can learn anything-from now are
young people, you see, and this is a great privilege for me to be
here.

I've been engaged in a variety of things in my profession. The
last years have been ac',cted mostly to the education of residents
and the establishment of schools for graduate training in psychiatry
and psychoanalysis. I now still do a little supervision for advanced
studies for Columbia, but most of my time is spent quietly in my
own office doing consultation work and carrying a few patients of my
own. I am also presently Director of the Ruth M. Knight Counseling
Service of the Manhattan School of Music.

The last thing that I have undertaken is to establish a counseling
and referral service for the Manhattan School of Music. i have
always been interested in community psychiatry. I've been respons-
ible for establishing two or three services in different states in the
course of my life. I've been retired twice, I think, now, and I am
about to be retired again againbt my will from the United States Com-
mittee for the World Federation for Mental Health, with which I've
been identified with Frank here for so many years.

FREMONT-SMITH: Jack, you didn't say anything about the group
for the advancement of psychiatry whirh is somewhat related to some
interest here.

MILLET: Yes. In our committee, which has the rather pretentious
title of Committee on International Relations of APA, we are digging
into what we can come up with in understanding how it came to be that
we are in such a hell of a mess in Vietnam; how and why we ever got
into it and how it got escalated to the point where it is, and so forth,
all the motivations and the conflicts that went into it and the changing
viewpoints of each successive president. I was at one time Chairman
of the Committee on International Relations of the APA, at which time

we had a series of roundtables on transcultural psychiatry, the first
one being an attempt to get some opinion on the reactions of the corn-
munity to the threat of nuclear war. That was a very interesting
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roundtable. That brings me as close to your interestJI thinkjas any-
thing that I have personally experienced.

BRUES: Austin Brues. I majored in philosophy at Harvard Col-
lege. I concentrated in internal medicine with excursions into some
of the other medical specialties in medical school. I then went into
cancer research and clinical hematology.

During World War II, probably not because of any particular com-
petence but because I appeared to have guessed what was going on,
I got drawn into the Manhattan Project where I could be kept quiet!
[Laughter] I joined the Argonne Laboratory and the staff at the Uni-
versity of Chicago and was maneuvered into the position of directing
biological and medical research at Argonne which I continued to do,
for fifteen years, having promised to do it for one year; learning
that that sort of job, like most, became more time consuming rather
than less time consumning, with the passage of time. I retired from
that responsibility about five years ago and have gone back into re-
search in carcinogenesis.

FREMONT-SMITH: I'm Frank Fremont-Smith. Before I talk
about myself, I want tc make a couple of comments. First, that I
think it's quite remarkable and wonderful that DASA has made it
possible for us to hold these meetings and has put no restrictions
upon us. The/ have told uc to see what we can come up with. We
could select the people to come and talk about what we as a group
felt we should talk about on this topic. And they didn't say, "Now,
don't touch that and don't do this." They just said, "Go to it!"

I think ti-is was, ir. the first place, a very nice compliment to this
kind of process, to the human interaction procý-ss, and also that it
was a compliment to DASA that it could tiave the freedom of action
to give us such freedom of action. I want to express my apprecia-
tion on that score.

I was especially pleased that Dr. Dunham, Chuck Dunha-r, if I
may say, emphasized some of the limitations of science in terms of
the humar prclblems that the world faces. I think that this is a mat-
ter of utmost significance, and in a world in which computers and
those who know how to feed computers are taking over, it may be
worthwhile to remember that the most precious things in the world
can't be quantitated and can't be put into computers. So, we are
going to have to have some aspects of human judgment outside of quan-
titation enter in if we are going to have any opportunity to survive.
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I graduated from Harvard Medical School. I never did get through
either Harvard College or MIT, both of which I sort of indulged in.
Then I was trained in neurology. While working at the Massachusetts
General Hospital in neurology, I needed some extra typing to be done
and my chemist, Mary Dailey, now Mrs. Rod Irvine, said she would
get somebody that would be willing to do some typing to come in the
next morning at nine o'clock. So the next morning I went to my lab-
oratory at nine o'clock and, to be sure, there was a young woman
there but, unfortunately, you practicaily couldn't see her because
she was completely enveloped in the arms of a 614" young man, and
this was my introduction to Staff Warren and his lovely wife, Vi, who
hadn't seen him for three days and found herself in his arms! [Laugh-
ter] So, this was a very special occasion and it's been a continuing
association of great joy.

WARREN: And it's marked us both ever since! [Laughter]

FREMONT-SMITH: Then, in neurology I became interested in
psychosomatic problems, emotional factors influencing physiological
behavior of human beings and animals. In 1 936 1 joined the Josiah
B. Macy, Jr. Foundation and became what they call a philanthropoid
-aiid this was Fred Koeppel's term. Fred Koeppel was the former
president, the late president, of the Carnegie Corporation. He said
that he felt that Foundation executives, poor lonely creatures that
they are, deserve some special form of appellation and suggested
they should be called philanthropoids. Why? Because, he said, they
acted like philanthropists but with somebody else's money! [Laughter]
So I acted like a philanthropist with the Macy Foundation money for
some twenty-four years and altogether had a very interesting time in
that relationship.

A couple of things bore on the present situation. I did find myself
in the most unusual positions. In one of them, as Staff mentioned, I
was out at Bikini, and after I came back from Bikini, through an ab-
solute fluke which I won't have time to explain, the Macy Foundation,
which already had been holding conferences in which I was very much
interested, was asked by the Department of State, the Department of
State no less, to hold a series of conferences on human relations in-
sights coming from psychiatry, psychology, sociology, and cultural
anthropology, and on how these might be used by the Department of
State. This was a very interesting process and led nowhere in the
long run because of the McCarthy era which followed not long after-
ward -.

• =I
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Then I became very much interested in the World Federation for
Mental Health that Jack Millet mentioned. This was or i- a non-
governmental international voluntary agency which relates all the
"branches of science that deal with humnan relations in a conjoitut way,
tries to bring these to bear upon the problems facing humanity and
works very closely with the Economic and Social Council, with the
World Health Organization and with UNESCO. At the time that the
International Atomic Agency was established in Vienna, it was drawn
to our attention that there were emrn)tional orobLams, mental health
problems, associated with the peaceful :Ise of atomic energy in ternis
of panic reactions, in teims of accidents, in terms of protection
against accidents and social behavior in responfe. The World Fed-
eration for Mental. Health established an international committee
which made a report which went to the Agency, --,here it probably
could not be found, and also to the World Health Organization, which
dealt with some of the human relations problems associated with the
establishment of peaceful use of itornic energy on a worldwide sca.e.

Well, this, plus my very deep interest in conferences, in dialogue
and in the essential need of hurr.an beings to relate themselves to one
another, has been the basis of my special interest which led me here,
and I'm very pleased that you, Jelle, got going and stirred this thing
up with Dr. Taylor and John and made it possible for the whole thing
to come about.

UPTON: I'm Art Upton. I did my undet graduate work at the Uni-
versity of Michigan, and went on there to complete medicine. After
graduating from medical school, 1 tock a residency in pathology and,
as I was winding up in residency, received an invitation from Jacob
Furth to join him at Oak Ridge to help him with some stndies on the
pathologic effects of radiation on experimental animals. I went down
there assuming that it would be for a couple of years, and arrived
there about the same time that a big batch of animals caine in from
E£:iwetok, where they had been exposed to an experimental nuclear

detonation. It turned out that Jake left Oak Rldge before the experi
mrnt was completed. 1 stayed on to finish it up, meanwhile started
other things, and I've been at it eve. since. I suppose thatt's %hy
I'm here today.

DOBSON: I am Lo,'-ry DoL jon. I have always felt that I would

have benefited very r?,ch from having gone to Harvard College or
having studied at Harvard. I didn't but f was conceived in Canihrii.
Massachusetts! [Laughtei] was born in Peking, China, awld stuvd.I
medicine at the University of California.

]lL
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W' £Q ;2 11 I0); Yoi- are a lia -ard alium"is flauht:ýr

.B SO': Af~ter- hosf-tai traiac.'j, 'nTter-,&"l rnfl dýife I went b~ack
to, t 1 e 14elc -Cy to the9 L vma~oocawoy, in~ early 1946
ýK ý- not so ion-, aftýer Hircoshimia ari~- Naga.4aki. I "lid

~n ~ . r e4~an an teaching ~n radiobiology, &lid was
.4 ~ciAtrd with ! .ai wr-_ýne in clinical rad~oiso~tope work. In

Ev f.;t Lawr-r~ce'- 'Radiation Laboratc'rv, anid .'" thcŽ University mofre

gereraily, had re.n i~isin rn,!dical physic*ý and radiation
prote- tiojý,. Th.c:n after some twelve years I went i-, Gen~eva, Switzer-

L6~i 1',3-~r fr & vear or lwo-.and staved for t~eit-with the World
!iea1ltt Orwinzi io r in~i~~~ health, iad'iatiorx medicine, and hu-

rz-ýv gep&6X, I hxav.e ju~ xe renrrei from, Californi~a at the I~awrenc'..,
ýRdiatnr Laboratory t'i Livv'rmfore, concerned with hLhoratory re-

&earch once again, havi-Lký spent ample tirm, f, 3' the pres-enrt in inter-1< 7aucnal advniiiistratier m ich i~i oex",rmen y -iaterestint, but ofter, a bit
rfemovvd from animrrl: anC test tubes.

I su~per.:t. we a!'~e that potential energy is just as real as kine~tic
enerpy. Wý.: baone that potenti-a1 nuclear war bas no vý-c reality, a'id
that it. wtill nevet convert, But the compelling interest and impo..-ance
of tiio vario-us rdýated question- at-e. I think, the reasons many of us
are hore at to~ese discussions. whattever tL~e details may be.

SCHULL: Jick Schuli or. as the clerk- at the desk informs mt-,
'Shewell!!" Department of urn-ar Gjentetic s, University 'nf MAichi-aot.

A,, the twe nty - f ir st ma n (-r, Lis twenty-three man toterr pole, 1
have wondered what remarks I might make which would enter iW.to the
spirit of "can you top this" that prevails i And it seemed to me that
if there existed an opportunity, it had to be in the introduction- wAhich
otlherq made. And thuis as Leo Bustad was introdiucing himself I wept
for there but for a single letter, M"N' instead of "1B, " might be the
inheritor of a Norwegiau-i fish hook fortune; and, as Stafford Warren
wart dl: scribing the scia~l retiponsibilities that rested on h-.s shoulders
tu i 943, 1 could commiriserate '3ecautsr that year saw me on Guadacanal
an~d subso~qutntlv oa lBougainm ile with a guts and much thte same feeling
of social responsibili~tv. When. Iio Miller introduced Vtir.iself ;re-
joiced in the shared mvrnoriet'; of soia~e very happy years in Japan,
and finaliiy as Frank Fremot- Smith spoke oi thie dent that this conl-
lerenc.e -'%ould iit ,I thiuught, irt %icwý of the way we are f ýd and
hcovera .geti that a bulge raTher than a 6~ent wos the tnore lieyout-
come &;a1t therr was an a1tý,rnative to this play on the introduction,
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of other-i,. and that as to take advanta.ge -.) posoibly the only oppor-
tunity thiat I shall evei have to introduce a rear admiral, Bob ConarC,!

' R EMONT-SMITl{: That's verv nice. Lovei 1 .-

CfClNARD: ?-Lhanl' You.

When I finished mecic:-al school i n 1 942 1 went into the Navy and
sperst several years on a cL wiser in the South F>peific, and On my
return weint out on the B~ikini operacia-i ar~d ha 'the very plca sant and

stimulating experience of working under~ StafLf W~.rren and made some
very valuable lifetimne fri~enidshipst with Frzitk Freniont-smith, WriTht

1~angharo. and Lauren Dounaldion. aind rmt1iq o3 .

During the Bikini rperati,>n we ria1ii.-4 ;k; Staff nointrd m4', that

there wer- many aspets Ccnrercý-ing ý-Adinacttvity about which we
were igyn-,raust. f~ecausie ot this we weret uhraconfervative. I re-
member very well ýhe Lul 1srn y,! es oi' t~ Ppiratora that we forced
the men to wear in. -flagIig ammi-unitic~a a-,.4 the strict precautions
to protect tbewv. Latte.i in F&.ehi ýAhen t target ships fromi the

opk-rarion wiere rew rairg. '-was forced to~ orldzr the sinking of many
beautibf-:'7 ernalki uoat,) slich as berause radioactive con-
tarnnatjon Va~s ýý;Yolor-te ton hi

Later ufl, I lakd an invt - *Aing exilerionce when the. Neva~a, the
target si-ip, vv~ !;utk t~y the '-4av- to test, oni some weapolry. Iwas
asked to go ulie~g a~is the r-adiolQgicai ea~cty officer and they insisted

thatI goon ~~ ~'e L.o grine r mates .o get the se 1, 500- lb.
bornbs ii'ex'p. and i protet.tcd s~aving 11 would like to see why a
doctor ý,eally had to go -iloteg on An operat~on like this, But they in-
sicted anyway and I haai w hold the wires while they stuffed the gun

rt'ninto thcEse 1,ig shcl Js anc,4 of 'a~r~~~ the meantime the de-
utroyir ei,-ort a-~nt -ýif About th;'-ty rnilec' -nd stayed off until we

~'ns~the., -,p;ratiozn. And then 11ater vjwi.n I saw this ship blow up,
I tbax~ked rn~ luc',y t.tars the~t ! I-d -'otti<!-tff that safely.

~ ;ar ip~t~Li. other ator,.ii tevtb ini-luding Operation Greenhouse
0* tý Pat. Woc and the Nevada tzst. : spenw several years as Project
Officer t! llS%';lDL, ind hsmd a fruitfvkJ -*car 4oing tadiobiological re-
seae-ch cv~d* He.rvey Pat. and Auorlin i, Argonne, In 1954 the
tt-',rtunvt?- iallnut accidc-nt oc purred ir, 0*!e Marshall Islands while I

-w4as sui in the Navy at.d I was a r'~'~ of the original medical team
umier Dr. Crunkit. alor~g with C~uz- [)-hamr that carried out the ori-
&.nrxt exansination of tiý--e people.
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After that I joined the staff at Brookhaven National Laboratory,
where I have been since, and have continued to head up the annual
medical surveys of these Marshallese people; every year I tal_1 out
the medical team, experts under the auspices of the AEC and Brook-
haven, to examine these people.

Locking back over tie years it seems to me we have come a long
way since the early days of Bikini and have learned a great deal
more. The Marshallese experience has provided us with important
informaticn about the efects of fallout on human beings.

So I think this conference may serve a most useful function in
culling such information and examining it in the light of interdisci-
plinary facets.

EISENBUD: I'm Merril Eisenbud. I envy you fellows and MisG
Root because you all know what you are. You are biochemists or
experimrntal pathologists, veterinarian pathologists, physicians.
I'm not sure what I am. I started out in pre-medicine; I switched
to physics in my last year and then was persuaded that one couldn't
make a living in physics; so I switched again to electronics engineer-
ing and took my fPrst arid my only degree in electrical engineeling.

I was interested in biology and tried to find a degree program to
bridge the gaps. I went from door to door; I actually attended school
as a registrant for a graduate degree at three of rhe major colleges
in the Eae't, but couldn't break down the tight disciplinary barriers
that existed at that time. As I look back on it r.ow, it was probably
a good thing.

I'm probably the last of the less educated professors. There aren't
many of us left. I think of myself as a sort of a quasi-intellectual
mugwump. I lil.e to straddle the fences between the disciplines and
I'm never sure which side of the fence my face is on cr my rump is
on; and sometimes I'm not sure which fence I'm on! [Laughterl

Shortly after I got out of school I heard that there was a job open
in an insurance company for sonaebody with an interest in biology and
a knowledge of ulectronics. I couldn't understand why one wovid want
that kind of background to sell in3urance. So I applied for it, and
found that this insurance company, which turned out to be a very large
casualty insurance company, was setting up a small laboratory to
look at occupational disease problems that existed in those days; I
was dispatched to soirne pLnts iW• Pennsylvania to work out soine methods
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of separating dust electrostatically. In the kingdom of the blind where
a one-eyed man is king, I was teamed up with a fellow whom many of
you kn.ew, and who joined the group about the same time. I refer tu
the late Charles Williams, a petr-graphic geologist of considerable
talent who taught me some useful techniques for identifying dust par-
ticles by their optical properties. Af the age of twenty-three I couldn't
differentiate a silicotic nodule from a sarcoma but I could look at a
thin section. through a microscope and tell whether a man was exposed
to silica dust- the physical side of the pneumoconioses was fascinating
and I became a dustologist.

When the war came, although I had never heard of the Manhattan
District, I was assigned to parts of it and was actually wcrking on a
problem of berylLum poisoning in the latter part of the war, and T

had also some exposure to radium poisoning. When the war ended,
I guess the punch cards were in my favor. Actually, this isn't gen-
erally known except to a few close friends, but I decided at the end
of the 'var to go to medical school and was admitted to Tufts, and
was supposed to be the oldest man of the ciass of iLty. Then in 1946
the Commission offered me a job, which I couldn't turn down, and I
took it and worked in a position which was extremely interesting,
during which time I was one of Chuck Dunham's people and got in-
volved in a number of things which will be the subject of the discussion
this week.

Finally, like many of you, I had to make a decison because as
time went on 1 found I was getting away from where the work was be-
ing done. I had just about given up hope of ever being where the
fun was, I thought I would have to spend the rest of mv time in ad-
ministration, when things began to stir in the field of environmental
health in 1958 and I found myself with three offers from three univer-
sities. I selected the one that I had then been associated with in a
part-time cipacity for, at that time, almost fifteen years, now al-
most twenty-five. So I went to the New York University ar, their
professor of environmental medicine. When I got there I tried to dig-
nify the title of "Mister. " As I say, my only degree was in electrical
en, ineering. I had no problem at all except in the par!-ing lot. They
had a protocol in which if you were a doctor yu were in the front,
and if yoti were not a doctor you went to t1'e back. I would drive in
and the fellow would say, "Are you a doctor? " and I would say, "No, "

and hl.' would send me around the back.

Well, ! think word got out that something had to be done about this,
and I found myself with an honorary doctor of sciences degree, which
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permitted me the fronit ruw in the parking lot! [Laughter] Well, it's
been a random walk, and when I think about it, I would not have wanted
it to be different. The only way I can explain it is the way Polly Adler
explained it, if you ever read her book, you old timers. She was a
well-known madam who wrote her autobiog-'aphy. She used to tell
the story that her biggest problem was with the college boys because
after it was all over they wanted to know how she got into that busi-
ness, and the only thing she could say was "Lucky, 1 guess!"
[Laughter]

BUSTAD: I'm glad I was first!

BRUES: This takes us all around. Let's not start again! [Laughter]
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SESSION II
THE 1954 THERMONUCLEAR TEST

INTRODUCTION

BRUES: To introduce the subject which will occupy us today we
have asked Dr. Dunham to say something about the 1954 thermonu-
clear test, its background and nature and anything else he wishes to
say.

DUNHAM. My guidance has been rather loose, I would say, and
not having attended the previous meeting, you are going to have to
put up with my playing it very much by ear. I have taken our leaders
literally in that I haven't prepared a half-hour lecture on any parti-
cular topic and I gather that my function is that of an initiator in the
sense that one talks about initiators in atomic weapons; the problem
is whether I can generate enough neutrons to produce a chain reac-
tion with this, our critical assembly here. [Laughter]

FREMONT-SMITH: Critical mass.

DUNHAM: Critical mass. I've been thinking about this off and on
ever since Austin persuaded me to take this assignment last June, and
I'm still having very great difficulty in trying to relate this event to
the avowed purposes of these meetings, which are to consider the long..
range effects, psychological and biomedical, of a nuclear war. The
more I think about it the more difficult I find this, other than the med-
ical. You will find that Dr. Conard and Dr. Donaldson will have a
great deal to say on what the fallout aftermath is for plants, animals
and people in a hypothetical or real nuclear war.

To relate the way people behave-and this is one of the more fasci-
nating things about this whole story-to the way people might behave
or react during a war, I find very, very difficult, and I think of a pro-
posed experiment that was concocted back around 1949, in relation to
the old NEPA Project, to find out how pilots would behave if they re-
alized, when they were flying a plane near where a nuclear device let
go, that they had received a lethal dose of radiation. This flight project
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was to take a bunch of Air Force personnel to the reactor at Oak Ridge
and have them visit it, and while they were within the building and
looking at the outside of the reactor, a lot of lights would flash and
bells would ring and so on and so forth, and the loudspeaker would go
on the air, "Evacuate the building immediately. Everybody has re-
ceived a lethal dose of radiation. " Then a group of psychologists
would stand around and see how these people behaved. Of course, it
was absolutely unrealistic in terms of the person who was motivated.

FREMONT-SMITH: This was just an idea? It was never done?

DUNHAM: It was never done, but it was very seriously proposed.

FREMONT-SMITH: Especially that "You have just received a
lethal dose. " Therefore, you may be used in any way we see fit.

DUNHAM: Right. Anyway, I though it might be useful to try to
review the context within which these events took place. I think one
has to go back to the fact that there was a war, that two atomic bombs
were dropped on Japan, and that the Japanese were the only people
who have ever experienced bona fide mass effects of nuclear weapons,
admittedly small ones. One also has to object...

FREMONT-SMITH: It was not bona fide in Spain?

DUNHAM: That's a little different. Wright will tell you what his

definition of the effects there is, I'm sure, later on.

FREMONT-SMITH: I just had to throw that in.

DUNHAM: Yes. Anyway, in 1949 the U.S.S.R. did detonate an
A-bomb, and I can remember a mr;eting called hurriedly about getting
on with our prograrm. Shortly aft- r that there was this tremendous
debate, which is all available un the paiblic record, a large part of it
in the Oppenheimer hearings, as to whether or itot we should develop
the H-bomb. As ynu recall, both Oppenheimer and Conant had looked
at what hdd happened at Hiroshima and Nagasaki; they then imagined
what an H-bomb would do and they were totally ihuapable of doing any-
thing except sort of turning the other way and saying "We must have
nothing to do with it, and "Well, mayoe the Russians will btild one,
but hopefully ehey won't use it." You know the decision was made to
go ahead with the H-bomb prograrn and at the Ivy Mike shot there was
the fir ,t detj)natiun of a 117errwonuclear device. It wasn't a weapon
but it showed that the whole thing was a reality and possible, and
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information that this thing was happening became more or less public
around the world. So, when on March 1 st there was a detonation at
Bikini of something of the order of 10 to 15 megatons, the stage was
really set for people to react. People had begun to be aware that
there is such a thing as fallout, but they didn't have any real feel for
it, and I don't think the military did either. Cert.inly I didn't.

In the first edition of The Effects of Atomic Weapons (Reference 1),
fallout is discussed and not badly, actually, but still I don't think it
meant very much to anybody because nobody could really see the
problem.

I think one should keep in mind the kinds of people one is dealing
with in this episode. On the one hand, one is dealing with Marshall
Islanders, a small group of native people who are quite literate but
who weren't well educated, and I think this is the distinction to make.
They had been a possession first of the Germans, then the Japanese,
and then tVe United States. I think they do not really love the United
States. Bob may contradict me on this, but I think he would agree that
their attitude had been, "Well, somebody is always going to be poking
his nose into our business. We're going to be wards of somebody.
The U.S. has been pretty good. " So, when something had to be done
and they were moved, they took it all very quietly and were totally
cooperative. I never ran into a group of people who tried to be more
helpful. Just to give you an idea of the kind of people they are-I
don't have any slides because I think slides tend to slow up discussions
-I'll pass around some pictures of the natives, and you can take a

look at them.

In contrast, of course, are the Japanese, a highly sophisticated
people, just as sophisticated as we, who had this extra sensitivity to
the whole phenomenon of radiation, and who had been a beaten people

who were very worried about their relations with the United States
and with the world as a whole, but who were just beginning to sort of
feel their oats a little bit.

It was within this general framework that these events occurred.
I think that one way to set the stage here is simply to read the pre-
face from a special issuance (Refersence 2) of the Institute of Chemical
Research at Kyoto, which came out in November 1954, six months
after the event, and which shows how they set the stage as far as
they were concerned. This is all physics and chemistry. There is

no medical Lusiness in this report because none of the fishermen
actually gt to Kyoto, but much of the mat.erial did.
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"On March 1, 1954, at three-forty a.m., twenty-three
Japanese fishermen on board the fishing boat No. 5, Fukuryu
Maru, were engaged in fishing in the Middle Pacific about
ninety miles northeast of Bikini Atoll when a reddish-white
flash was seen on the horizon in a west-southwesterly direc-
tion, and seven or eight minutes later a loud explosion was
heard. Afterwards it was learned that the flash and explo-
sion had been caused by the hydrogen bomb test at Bikini Atoll.

"About three hours after the explosion, fine dust began to
fall on the boat. The falling of dust lasted for several hours
and ceased towards noon. The boat as well as the fishermen
and the fishes caught by them were covered with a white sheet
of fine dust. After a two weeks' voyage, on March 14 the No.
5 Fukuryu Maru, contaminate'd by radioactive dust, returned
to Yaizu Harbor, Japan."

It was at this point that the world really began to learn what had
happened, although the U. S. had announced that there had been a test
on the first of March, and that 236 residents of the Marshall Islands
had been exposed to radiation and evacuated to Kwajalein.

Just to give you a visual picture

FREMONT-SMITH: Had there been a sort of a warning to ships
and so forth?

RADIOACTIVE FALLOUT AND RADIATION EXPOSURE

DUNHAM: There had been an exclusion zone within which ships
were warned not to come, and there has been argument back and forth
as to whether the Fukuryu Maru was within that zone. As you recall,
the U.S. officials insisted that it must have been within it. W's ob-
vious that it didn't have to be, because in Rongelap, which is way out-
side the exclusion zone, the doses on the northern part of the atoll
were even higher than anything on the ship, and they would have been
fa ta 1.

Pikini is about eighty or ninety miles away from Rongelap; the
Fukuryu Maru was up to the north, the other side of the lethal zone.
At Rongerik, there wer-e fifty air-weather personnel, and 300 miles
from Bikini is Utirik. The doses here were roughly lOr-plus.
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UPTON: Excuse me, Chuck. What do you mean by lOr? Is this
over infinit, or a week or a day?

DUNHAM: Infinity dose.

UPTON: Is this a surface air beta primarily?

DUNHAM: No, air gamma.

EISENBUD: Wasn't this up to the time of evacuation, Chuck? I
think it was fifty- six hours actually.

DUNHAM: Here, yes. You're perfectly right. These are doses
up to the time of evacuation. I'm sorry. The 800r line is an infinity
dose. Thank you, Merril. These ara estimates of actual doses
received.

rhe air-weather people at Rongerik got 50. These are external.
The dose for Rongelap was 150, and some of the Rongelap people who
were on the small atoll fishing probably got about 75.

UPTON: Would this be whole-body or to the skin? What sort of
penetration?

DUNHAM: This js an estimate of the whole-body dose. It's no
better than an estimate, but a great deal has been based on this in
terms of what the human blood response to ionizing radiation is.

As you know, there is a great deal of argument centered around
that point, which I think is not particularly germane to the discussion
today.

BUSTAD: Of course, on your exclusion zone, Chuck, isn't it true
that this was related somewhat to the predicted wind direction, and
that the wind direction did change so that Rongelap really appeared
in the pr'.-liininary stages to have been saf-r than it was because of
the wind shift?

DUNHAM: I think the following happened. The original exclusion
?one for the test site didn't include Bikini. It went about tvo-thirds
of the way between Eniwetok and Bikini. When they began testing at
Bikini, they extended 't beyond Bikini, but only what looks like about
50 miles. The exclusion zcne was not big enough for what happened.
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EISENBUD: Chuck, could I say something relative to this? In
fact, might this be a good time to augment some of the background
that you have given, which I think might be helpful in setting the
stage?

DUNHAM: Yes.

EISENBUD: First let me say with respect to Leo's con, men.., in
which he tacitly assumed that there was a windshift, I'm not sure of
that.

IDUNHAM: I believe the wind was already changing.

EISENBUD: This is a matter that hasn't yet been documented.
It's a strange business.

I was then Director of the Health and Safety Laboratory and was
in direct communication with one of our teams stationed in the Mar-
shall Islands. The only wind information I have ever seen came in
an official dispatch, at H - 6 hours, which arrived in New York just
a few hours before shot time. From my recollection I would say
that it would not have required a wind shift to dump the fallout on
Rongelap. Unfortunately, the situation has never been documented
in a manner that would make it available to many of us who were
interested in 4he exact meteorological circumstances.

DUNHAM: But your comments are predicated on the only hazard
being on those two atolls. It had nothing to do with ships out of the
exclusion zone.

EISENBUD: That's right, yes.

For many of us, our first exposure to the possibility of massive
fallout came in 1951 with two Nevada explosions of the Jangle series.
One small surface explosion and one underground explosion took place
in the fall of that year. Prior to that time the military doctrine as it
was translated to us on the civilian side was that there would never
be any point in ex'loding bombs close enough to the ground so ac to
get fallout they wanted to maximize blast, as war done at Hiro-
shima and Nagasaki. So, only the aiýhburst needed to be considered.
Of course, obvious questions were raised, like "Well, suppose onu
drops to the surface inadvertantly and explodes on the ground, what
kind of fallout are you going to get? " or, 'Why not put it on the
ground if you can make A big crater?"
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I suppose that within the military there must have alread' beer: a

discussion of a military demand for surface and underground Thots,.
Until Jangle we had not really thought about the coni ',:ct' of a
surface or underground explosion. It was widely re, ogniztd that the
Jangle explosions would produce more radioactive du.4t that anV .-A
the previous detonations including the Tower Shot during W lc War fi.
However, it was thought to be unnecessary to monito, the radioacti
ity beyond 50 miles from the explosion. HASL arranged to make

measurements in the annulus of 50 to 500 miles, 'lespite the A.-t thai'
people thought we would be wasting time. To the contirv,. w-- cb-
tained a good deal of useful information and, in fac', we ;0omdn that
even as far away as Salt Lake City doses were hightr than t 1)0 rr.
This was certainly revealing, considering that the two alglet -it-•'cet1
were very small. Following these tests several groups ,'o, '.;h- )Ia-
gle data and extrapolated to the multi-megator dievice which wiz th-n
being planned for Eniwetok.

FREMONT- SMITH: What is Jangle?

EISENBUD: Jangle was the Nevada test. It was a ..dc -ar,,.
This was in November 1951, and a year late-" they wre p., .i,• to

explode the first large thermonuclear device -Lt Eniwetnk. -

There was an Air Force officer known to r-:c,4L t I). f ,
up with a rathez pessimistic estimate of what th 1a:out *kouý,l ,w
like, and he, I think, was probably the first to h.-, t. predit-ted th:a
there might be hundreds or maybe thousar',s ;.. rzdg hnnrd.- ,t
miles away. Our group in New York cams upio ,. th -. ,tat at,
same conclusion although not quite so pess .nisti, - i -
tainly did seem that much more extensive m .r..r o• •o fia, ,
would be necessary than was then being conte,-.pL,4ed. l'i, tasi •e , .-

saw no need tn monitor beyond thý. atoll Ef Lnivý %.o t.,, ri. z
first large thermonuclear detonation, w,:, ,i tA,. r;)e n e. '.i J 4 'a f0

search program was included as part of .The tv- -roe :ri n-m At s s
limited to about 50 miles from Ground Zeuc, T') A!, , ht \X•. r
did agree that a monitoring program beyo<i" £rcK ýr ',-, :
be mouited if support could be foun-d outsid- tli- -. &k:-,r.

ceeded in convincing CINCPAC, Corm.-.ioer,'.-,i ,,
who had responsibility for Lecurity of ihe t,, , c , a i.

lands, that the fallout shoule be tracke i , th, . .
Pacific Ocean.

Then we were given the job of doinf. is anri ifter th.,

found there was no fallout. As we rc.3r ru,' . i ýter trk,
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on water samples, we realized that there was fallout that went into
the ocean. The probabilities of hitting those atolls are pretty small.
They were a very small fraction of the total water surface exposed.

Well, there was about two years of wrangling over what should be
done to Castle, the series we're concerned with here. There was a
very, very influential group of people, both among the military and
civilians, who insisted that there never was any Mike fallout, that it
all went up into the stratosphere and that probably most of it was in
outer space, and there even were calculations to prove it. But once
again we felt that this had to be looked into. However, because of a
very low probability that there would be fallout on these atolls, since
they were so small, and a greater probability that it would all go into
the ocean, we began to devise schemes for laying artificial islands.
This has never been reported, largely because the information got
lost in what happened afterwards, but on the day of the shot we actually
were off the Florida coast in a Navy- supported operation, in which
drums of viscous oil were being dumped from aircraft in such a way
that it was hoped that an oil. raft would lay on the surface long enough
so that fallout would lay on the top and then a plane with suitable in-
strumentation could swoop down and make measurements.

This worked. The test fallout material was some iron filings that
were irradiated in the Brookhaven reactor and dropped on these oil
rafts. Plans were under way for shipping large amounts of oil out to
the Pacific to lay down these rafts so that we could find out whether
or not there was fallout. The idea was to wait until the shot was fired,
find out the direction in which the fallout was likely to occur, send
aircraft out to drop the oil rafts, then wait a few hours and send'the
aircraft in again with instruments to see if there was anything on
them.

Well, actually, in parallel with that there were instruments put on
that island, but those . . .

UPTON: That island?

EISENBUD: On those islands. The nearest one to Rongelap was
the instrument put on Rongerik. I think this is revealing because it

simply serves to illustrate the tremendous tenacity with which cer-
tain people just refuse to accept facts.

DUNHAM: I think that one of the problems is that you see people
around Bikini all the time. They stayed there even when the thing was

L_. . . ..
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detonated, and yet in one sense they were exposed to more or less
lethal radiation.

EISENBUD: Yes. I think one of the things, in retrospect, was.

DUNHAM: Of course, they were in bunkers and that sort of thing.

EISENBUD: But in the Mike Shot the whole task force was exposed
and we could have lost 10, 000 men. It could have been awful.

DUNHAM: I think that the fact that we were there gave a sense of
security. You see, if you looked at the original weapons handbook at a
pattern of fallout, and, as Admiral Schyler used to say, "Scale it up,"
why, you had something. But I don't think anybody took it as serious-
ly as it should have been.

CONARD: I remember that during the Greenhouse Operation, we
actually did have quite a substantial fallout.

TAYLOR: Also, after the first shot, the Dog Shot. That is one
I've never understood. There was serious enough fallout so that
people got a few r, at least.

CONARD: Yes.

TAYLOR: And this was known to a lot of people but somehow it nev-
er seemed to have had much of an effect on what happened at Castle.
They were tower shots, I guess. At least the Dog Shot was a tower
shot. And the fact that that produced quite heavy local fallout was
certainly a material indication of what would happen later.

BUSTAD: But isn't it true that the March 1 st shot was consider-
ably larger than predicted?

EISENBUD: Well, it's true in part but I don't think the difference
is significant.

BUSTAD: Isn't it a factor of two or three or four?

EISENBUD: I think my recollection is that it was considerably
less than two. Let me make the point I wanted to make, which was
that the instrument on Rongerik, which was an automatic instrument,

went off scale at H plus seven hours. This was an instrument which
was not part of the Task Force. It was being operated by what was
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basically a CINCPAC-supportcd civilian organization based with the
Task Force but not operating as part of it. When the instrument went
off scale, the operating procedure called for the aerial confirmation
of this and there was not enough interest in the Task Force to author-
ize sending a plane over the island to see if, in fact, the instrument
was working properly. As I recall it, this was delayed about 36 hours.
No information beyond the initial dispatches came into the States for
about two days. In other words, there was just a complete breakdown
as far as information was concerned, in taking the steps that were
necessary in order to evaluate the situation, and to take the necessary
palliative measures.

UPTON: You say it was delayed?

EISENBUD: I cite this simply to illustrate that right up to the last
minute, with the fallout lying on the ground, the people just didn't go
up to investigate.

UPTON: You say 36 hours, Merril? Was something done then,
and if so, why?

EISENBUD: This is also interesting. The Commission had recom-
mended an evacuation capability up there and this was denied on the
basis that it wasn't necessary; that there would not be any fallout;
that there just couldn't be enough fallout to warrant keeping ships on
station so that they could evacuate natives on short notice. Finally,
a plane went up. I was never clear as to why it went up there, but
it was up there'with a radiation instrument; it flew over Rongerik
and found that the radiation levels were high. It was a PBM- 1, of
thaý series. It put down into the lagoon and took the American per-
sonnel off and then sent information back to headquarters which re-
sulted in an LST, I believe, being dispatched to Rongelap to take na-
tives off of Rongelap, so that the natives were there, I think, 56 hours.

DUNHAM: Fifty-two hours.

CONARD: A plane evacuated 16 older people from Rongelap at 50
hours and the remaining 48 people were evacuated by ship at 51 hours.

EISENBUD: I thought I would give this as background, because it
illustrates the incredible disbelief of the subject of fallout that per-
sisted not only up to this point but later on, as you will probably see.
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DUNHAM: This was an analogous situation to what was seen in
the Army with malaria. They had little malaria units. Every mili.-
tary group had a team, but the commanding officers had had no ex-
perience with malaria. They didn't see anything and this poor little
malaria unit would cool its heels until they had a great many cases
of malaria. Then they would be told to scurry around. I think it's
just human nature.

Langham, you seem to be restless there. Would you have anything
to add? You're the authority on Dog Shot, by the way, because some
of your dogs were there, weren't they?

LANGHAM: Yes, theywere. Merril's story to me is almost in-
credible.

FREMONT-SMITH: That's like life! [Laughter]

LANGHAM: Fallout was predicted for the Trinity test in 1 944 by
the bomb phenologists, Hershfeider and McGee. Stafford Warren
mounted evacuation teams and monitoring teams to cover the poten-
tial fallout area. W'i didn't have to evacuate anybody; we almost did.
The arbitrary limit chosen for evacuation was an infinite life-time
dose of 50 r. One family approached this limit, and there was much
debate as to whether we should evacuate them or not. They weren't
evacuated.

WYCKOFF: What happened to the cattle?

LANCHAM: Cattle were burned by fallout at Trinity, and we had
experience vith fallout at Bikini where there was fallout on ships. I
can't imagine anyone thinking that there wouldn't be fallout involved
with weapons tests. I still to this day want to attribute the 1954
accident to just a little bit of misconception on the part of the meteor-
ologists. I can't imagine at that time that one would think there
wouldn't be a fallout problem with that device if a populated area was
downwind from the detonation. So they had trouble, and I can't under-
stand why anyone would have expected otherwise.

FREMONT-SMITH: You know what happens on misunderstanding.
It seems to me this is one of the things we have to face. I will give
you a little episode. During World War I we had shell shock, a con-
siderable amount of it. It was so reported, and anybody who studied

the thing at all knew that we were going to have some kind of equivalent

S. .. . . . r . . . ... . . . .. . . . . .. .. . . ."
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to this in World War II. So as soon as the first report came out in
the L by Sargeant and Slater of the war neuroses of the men
evacuated from across the Channel, I came down to Washington to
see Lou Weed of the National Research Council about what we were
doing in anticipation of the emotional problems we would be facing
when we got into this war. He sent me over to the Army Surgeon
General's office where I was met by a colonel who said, 'Now, Doc-
tor, what are you worried about? " I said, "Well, I'm worried about
what preparations we are going to make because we're going to be in
this war and we'll probably have a considerable number of emotional
problems as a result of the war, and we know from World War I what
happened. In World War II, the British have already had it. " And
he said, "Doctor, you don't need to worry; we'll have no neuroses
in the U.S. Army!" [Laughter]

Now, I just want you to know that this is the kind of extraordinary
aspect of human nature one has to face, and I suspect that the true
story really didn't come out that it wasn't a radiological but a human
factor that went wrong. But maybe I'm wrong.

EISENBUD: I can understand why you feel that way. The fact of
the matter is that Joe Herschfelder by then was probably back in
Wisconsin.

WARREN: Jim Cooney was my deputy at Bikini. Jim, like many
others, was not convinced that there was anything to do. He would
leave at four o'clock and go to the BOQ and have a beer just about
the time the boys were returning with contaminated clothes and hands
on the gangplank, and then about dark the algae would begin to rise
and we would have troubles with radiation through the hull all night.
He thought was unimportant. He thought we were foolish for stay-
ing up all .ght wondering where the stuff was going in the deep part
of the lagoon. When Frank came back with this radioactive sodium,
there was a big haw-haw on his part and they almost court-martialed
me for exposing Frank's ships to this radiation hazard. And, yet,
on the other hand, Jim pooh-poohed the whole operation and thought
it foolish to send a destroyer on this crazy downwind trip in the hope
of getting some rain-out.

If I may just continue. He was the RADEF for the preceding oper-
ation and was the adviser to the Army, and many of the times that I
described in the last session, when I was up before the Fleet for ex-
planation in a pseudo-court-martial, they couldn't taste it, they
couldn't hear it, they couldn't see it, they couldn't feel it. There were
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just these RADEF boys, with their instruments which showed some-
thing or other, who claimed it was hazardous and that they were los-
ing their ships and equipment and their gear and their laundry and
their possessions. You could understand some of the objections. It
was a lot of trouble and it was costly. How do you get a station to
stand out in the ocean in the right place? The waves come along in
a little while and the fallout which hits the water is gone. Even the
SARAR left an awful lot of oil when she sank, and this went on over
the reef. It was traced downwind about 60 miles but in ten hours it
was gone and anybody going out there then could show that there
wasn't anything there and could ask why you were worrying. It was
costing an awful lot of money and time. The meteorology was expen-
sive, too, to cover this vast area where there wasn't anything to sit
on, and it was very chancy. But they didn't really have the concept
of how vast this phenomenon was and what the quantities were. You'll
find people, not all of them in the military, who were unwilling to
face what might have happened at Alamogordo. Oppy protested our
surveys after the war until the white-backed cattle appeared in the
Albuque-' slaughterhouse. It took a lot to overcome the resistance
to our ing of cattle. I don't know if Dunham remembers this
becc .,:, partly before his time.

Such _,,,,-gijnism to the concept of the meteorological mechanisms
and the vastness of the fallout problems, together with all of the ex-
pense and trouble and manpower required for instrumentation and the
many safeguards like evacuation plans and public relations complica-
tions from excluding ships from this vast area, all combined to make
this episode possible.

Then I feel that this was a very fortunate thing to have happened
with so little real tragedy involved because actually nobody was real-
ly hurt seriously by the fallout.

DUNHAM: I think the mose dramatic thing of all is where that

800-rad line landed.

WARREN: Yes.

DUNHAM: It was squarely between the Japanese fishing boat and
the Rongelap people.

WARREN: If you had planned it that way you couldn't have gotten
it better.
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DUNHAM: If it had happened on their own home island they prob-
ably would have had a lethal exposure within the 48 hours between the
time of the fallout and the time they were evacuated. These were
studies that were made by Pete Scoville, 4- I think (see Dunning, Ref-
erence 3), who was one of the principal people involved in actually
taking the mreasurements. They went in there at 36 and 48 hours;
they took readings at different places on different parts of the atoll,
then went back later, took more readings, and then extrapolated back
along the K-constants, and so forth, as to what it would be originally
and what the infinity dose would be.

Merril, do you want to comment on this?

EISENBUD: I think it was very difficult to estimate the doses,
obviously.

DUNHAM: Yes.

EISENBUD: I've often had a feeling that the doses may have been
very much higher than had been estimated, particularly in the case
of the Japanese ship.

DUNH-1AM: Of course, that's a different proposition, because
nobody measured them until two weeks later.

EISENBUD: That's right.

DUNHAM: And the ship had been hosed some.

EISENBUD: That's right. I saw that ship March 22, 22 days later,
and by that time it was still reading generally about 110 mr per hour,
and the Japanese and our own people had had enough of the debris.
We knew what the decay-characteristics were, and if we extrapolated
from that 150 mr per hour to H plus four hours, the integrated dose
was something better than 100 r.

DUNHAM: Yes.

EISENBUD: By this time the ship had been hosed, as you say, and
scrubbed and people had gone on with vacuum cleaners to take off as

*Scoville, H., Jr. At that time Scientific Director, Armed Forces
Special Weapons Project.
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much of the dust as possible because they wanted the dust for study.
So it could very easily have been in excess of 500 or maybe even
1,000 r.

DUNHAM: So it's possible, with this line that I've drawn-and you
called my attention to it this morning-on the map, that 1've come
much closer to the ship than is indicated there; the 800-r line might
have been quite close, not 20 miles away.

EISENBUD: The fallout on the ship was estimated to have been
50 curies per square meter, which is going to make some of you
wince, but I think it's a pretty good estimate. It was made by the
Japanese in a very interesting way. They took surfaces and sprinkled
sugar on the surfaces and then asked the fishermen, independently of
each other, to pick a surface which looked like the ship at the time
of the fallout. The opinions clustered around a certain couple of
slabs, and since they had samples of the fallout, they could estimate
what the activity was. The best estimate is around 50 curies per
square meter, which is quite a heavy dose.

BUSTAD: Wasn't one of the difficulties that some of the crew
members swept up the fallout and put it under their pillow?

EISENBUD: I don't know that,

DUNHAM: One of them put some in his pocket, I believe, to take
home as a souvenir.

MILLET: Thus far, we have heard that those in charge thought
they knew, but they did not. Whether or not the fault lay with meteor-
ologists, admirals, generals or scientists may not be important ex-
cept to those who want to define history in its greatest detail.

No information reached the United States for 36 hours. There was
incredible disbelief that the event had occurred. And disbelief was
true not only for this episode, but as Dr. Dunham has mentioned, for
malaria, and as Dr. Fremont-Smith said, it was true also for psycho-
neuroses. It happened subsequently with respect to radiation exposure,
as we will hear later in this meeting.

I wonder if there are not really two kinds of psychological features
with which we should be concerned: one is the fear of radiation effects
among exposed persons, and the other pertains to the psychology that
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leads to underestimation or miscalculation of the magnitude of the
nuclear event and its psychosocial consequences.

BRUES: This is because we've been brought up to have a two-
valued way of looking at things, isn't it? That either we're frightenked
or we're not frightened. Actually, there are degrees of being fright-
ened.

MILLET: I think one of the very interesting things is what moti-
vates so many people to deny the facts when they are so readily
demonstrable. If the data are clear and are presented and they are
denied by intelligent people, otherwise intelligent people, there must
be some motivation known to them or unknown to them which makes
it impossible for them to change their position. This brings us to
the question of when is a delusion not a delusion.

FREMONT-SMITH: Right.

LANGHAM: I think it's a matter of biased values. There isn't a
man in the field that isn't anxious to get on with his part of the job,
and in dealing with these people you find that to them the highest
priority, consciously or subconsciously, is to get on with the job;
isn't that right, Dr. Warren?

WARREN: Yes.

LANGHAM: Invariably you'll find this conflict. The protection
man is obstinate in his way. He wants to do a job right, too. And
this is a conflict that's brought about by the bias. The bias is brought
about by the position in which the man finds himself.

MILLET: One wonders if there isn't something in our national
culture which makes us prefer getting on and moving rather than
waiting and listening and finding out. I heard a comment last night
from my neighbor here that the American psychiatrists don't bother
to read foreign literature, for example.

LANGHAM: We have hawks and doves right now. I think probably
insofar as radiation protection and nuclear devices are concerned I
might be classified as a hawk. I still think one has to make haste,
but with caution. I think in some cases people who want to be cautious
may lose and in some cases they may win. At Greenhouse we had a
trick played on us which may amuse you. During Dog Shot, at which
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we were recovering animals from the shot island, we dressed in
complete protective clothing including respirators. We looked like
men from Mars. We invaded the shot island to get our animals, and
the plan was that when we came back to our home island with the
animals we wouid strip off all our clothes and throw them into a box
on the beach and walk up to the quarters in the nude. On the shct
island, we could hardly get a meter reading anywhere. In the mean-
time, a sheer in the wind had brought the fallout right bver our home
island. When we returned to base camp with our animals, we took
off all our clothes and walked in the nude through a hundred times as
much radioactivity as occurred on the shot island! [Laughter]

FREMONT-SMITH: That's a wonderful story.

TAYLOR: I would like to interject something that you challenged,
Staff. You said a moment ago, you can't hear it. Apropos of the
Dog Shot, fallout was clearly audible. There were little beads of
steel from the tower that condensed, and one heard this constant
tinkle, tinkle of steel from the tower hitting the aluminum roofs and
then rolling down the gutters and piling up in little piles on the ground.
The thing which I've never understood, which has some psychological
significance, I suppose, is that the radiation monitoring teams, pairs
of people with a Zeuss meter, would find one of these little piles and
you just heard from them lots of expressions of various kinds of bad
language about 10 r per hour, 40 r per hour, a few r per hour and a
sort of disbelief. The upshot was that everybody kept wandering
around. AccordiLng to a Zeuss meter that Herb York* had set up in
one of the buildings just to have people file past to see what their
reading was, my own hair was reading 2 r per hour after a shower.
Well, I got worried, along witha number of other people. But some-
how there was an air of unreality about the whole thing. There was
a big discussion about whether we would have a movie that night or
not, and somehow they, and no one seemed to know who "they" were,
had decided that the movie was all right.

Somehow I've never understood how that could have happened, in
view of all the literature that was available for years before Green-
house on fallout and on hcw large areas could be covered with very
intense radiation. No one seemed to want to believe what was happen-
ing.

* Herbert F. York, then at the University of California.
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FREMONT-SMITH: Isn't there a lesson for the whole purpose and

goal of these series of conferences in this discussion that's taking
place this morning? Human nature is not going to change that fast

and we're going to have a variety of conflicts and attitudes, and
hawks and doves, with respect to a, b, c, and d, in preparation for
the possibility of atomic war. Also, if there ever is a nuclear war,
there will be this same kind of confusion and reaction all over the
world. So it seems to me that this aspect of human nature, which
we're probably going to have to face in one way or another as long as
there's human nature around, is one of the central lessons for this

whole business. If we're going to get anything out of this, part of
it is going to come by the fact that human nature is this way and that
there are conflicts in authority, the highest level of authority. You're

going to get denial of facts, as Jack brought out; clearly evident facts
will be denied up and down and proved not to be so by other authority.

I attended a conference that the Civil Defense put on in which the
problem faced by the group in this 3-day meeting was that a bomb

has been dropped. This was the ass-umption, and we were to focus
attention on two counties in northern New York State bordering onthe
of the Great Lakes. According to the assumption, the wind has blown
the fallout over these counties and the question is what do you do?
Well, the report of this meeting was never published, not, I think, so
much because it was classified, but because it was unbearable to have
a group of intelligent people about as confused as we were. We ended
up with a terrible wrangle as to who was to milk the cows! [Laughter]

So, I think that among the lessons is that there's a lack of a logical
approach to the realities of the problem that can be counted upon no

matter where we stand. I would throw in one little touch, and that is
that we are all aware of the fact that the weather every once in a
while turns out differently from what is predicted.

LANGHAM: I would like to refer back again to the conflict of in-

terest on the part of scientists trying to work together. Each man's
ego is tied up with his job.

FREMONT-SMITH: You are right. Our multi-disciplined confer-
ences are bringing this out every day.

LANGHAM: I have a rather amusing story that illustrates this. I
don't know whether I ever told Dr. Warren. but he kept getting mes-
sages from the colonel on Eniwetok who was in charge of putting the
droned B-17s through the clouds at Bikini..

9Z



0I

SESSION II 53

WARREN: Yes.

LANGHAM: Under remote control these B-17s had been flown
through the bomb cloud. They were not destroyed but were slightly
radioactive. The colonel wanted to take the remote control equipment
out and use the B-17s to fly his crew back to Honolulu. He asked
Staff to send a man over to clear the planes as radiologically safe.

Staff sent over two people and before the monitor would get back,
this man would be on the radio again asking Staff for a decision. Dr.
Warren finally came to me and said, "I don't know what's happening
with that guy. I sent two men over and he's still bothering me. Will
you go over and find out what's bothering him and get this thing
straightened out?

I went, and as I came down the ramp at Eniwetok, standing at the
bottom of the stairs was the young colonel who looked about 25 years
old; he wasn't as old as I by 10 years or so. When I came down the
stairs, these were his words, "Are you that radiological man?"
When I said I was, he pointed to the B-17s and continued with, "Well,
sonny, they're there. Don't give me any of this crap about milli-
roentgens. Do I fly them home, or do I push them in the ocean?"

The highest readings were in the cockpit where there were several
radium dials and on the engine intake and exhaust manifolds. I came
back to the colonel and, in my most efficient manner, announced,
"Fly them home. " With that he said, "Come with me. We're closing
out the club. " I stayed there four days and wasn't sober a minute!
[Laughter] It never cost me a dime!

Here is a specialist, good at his job. So you've got a psychological
conflict right here that, I'm sure, stems back to the ego and the fact
that the man doing the job satisfies that ego by filling it well.

FREMONT-SMITH: And you satisfy yours and therefore went to
the clubl [Laughter]

LANGHAM: That's right.

WARREN: After 20 years I've got an explanation why he was so
long gone! [Laughter] This is why I made such a tremendous effort
to save the Independence. The Navy had towed her to Mare Island.
She was seriously contaminated by the underwater blast. The Navy
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had been unable to clean her enough to get the radiation down below
our 24-hour level. Twice I went to the I2th Naval District where she
was berthed to persuade the commanding officer to delay her sinking
temporarily. She was a fine example of general contamination in-
side and out, and would have been a fine training resource.

The first time an inexperienced person walks into a situation where
he's surrounded by contamination and the meters show-it, he can hear
the buzz on the Geiger counter, he realizes lie's in a hazardous situa-
tion and he's either prepared or not prepared to deal with it. But he
should be prepared and he can be prepared to deal with it and conduct
himself with some safety. We needed a place like that, a real situa-
tion as this ship represented. But they finally took it out and sank it.
I think part of it was to get it out of sight, out of mind.

FREMONT-SMITH: "Let's forget about it."

WARREN: It was a hazard they wanted to forget.

DUNHAM: Maybe we should move on from this background as to
why the Task people behaved as they did. They behaved in some ways
very much like the Command in Hawaii, when the little fellow running
the radar at the ack-ack installation at Pearl Harbor reported he saw
some planes coming in.

FREMONT-SMITH;; Exactly.

DUNHAM: I think as far as the Rongelap people go-and if anybody
wants to disagree, they can take this up right here-that until one
comes to the end of the line almost, there's no particular psychologi-
cal problem. They were dealt with, I think, well. They were put in
good barracks and taken care of. They were probably given too
much to eat and had good medical care and there was very little pro-
testing. Isn't this generally the situation, Bob, as far as the people
are concerned? They were not enthusiastic about having to leave
their atoll but they bore with it. They were not having any aberrant
psychological responses.

CONARD: This is generally true. There were a few psychological
reactions resulting from the fallout situation on Rongelap after they
were moved back to the island. I will refer to these later.

DUNHAM: They still didn't really know what happened. They
were told that something happened. They were told that they had to
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have their hair washed and that they had to stay away from home for
a while.

LANGHAM: How did they respond to this?

DUNHAM: This is all second-hand from talking with them. One
of them, the "doctor, " what was his name?

CONARD: Jabwe.

DUNH4AM: Jabwe, the "doctor, " who had some training, decided
the water maybe was getting contaminated, and I think he forbade
them to drink water after the first few hours.

CONARD: But they did anyway.

DUNHAM: They did anyway. Some of them wcnt swimming to get
the stuff off. Again I don't think it was a panic reaction. There was
nobody to tell them this was radioactivity; there was nobody to get
them excited, and it had happened. I think one of them who had been
in Japan somewhere along the time of the Japanese occupation, recol-
lected that it looked like snow but, of course, wasn't cold. I don't
want to steal your thunder for your afternoon session, Bob.

CONARD: They had seen previous shots.

DUNHAM: They had seen the light.

CONARD: And this was nothing unusual except it was much larger
than anything they had previously seen, and they described it as the
sun rising in the West, I think.

EISENEUD: They wouldn't have seen the Eniwetok shot in 1952.

CONARD: They saw others.

EISENBUD: Yes. It was my recollection that the Eniwetok shot
certainly was about the same size as Bravo, wasn't it?

DUNHAM: In 195Z?

DONALDSON: No, no. A little less than one-fifth.
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THE FUKURYU MARU (LUCKY DRACON) AND THE
PROBLEMS IN JAPAN

DUNHAM: I think we should go on to the Japanese fishing boat.
Ralph Lapp, you know, has written a book (Reference 4) on this
subject and there are some pictures in it of the boat and the crew.
I'll pass this around for anybody who hasn't seen it. It was an old
tub, not up to moder'n Japanese fishing boat standards, but I think
it did have a radic aboard and that the radio was in constant corn-
munication vith Japan throughout this whole two-week period. It's
not at all clear that anything was ever said about this episode in con-
versing back and forth.

FREMONT-SMITH: You mean they didn't report it to Japan at
all?

DUNHAM: No.

FREMONT-SMITH: Not until they got in?

DUNHAM: Not until they got in. Anyway, the Japanese fishermen
actually developed skin lesions, which Bob will describe quite viv-
idly for you with pictures, as appeared in the Rongelap people, per-
haps a little more sevpre and the distribution somewhat different,
particularly along the belt line because they were all wearing trou-
sers and apparently collected a lot of the stuff right where the trou-
sers were tied. The people are described as looking black, and you
can almost sense--alph tells a good story of this part of it-how the
almost panic situation developed over a period of 48 hours.

FREMONT-SMiTH: After they got the fallout.

DUNHAM: After they got the fallout.

UPTON: Were they unaware until then that they had been exposed?
Is it clear from the log when they first became aware that they had
been exposed?

DUNHAM- They saw the flash. They had the fallout.

UPTON: Did they knrow at the time?

DUNHAM: Yes. There was no question that they had a general
idea exactly what the whole story was and they hot-footed it straight
home. They made a bee line home, which in itself is significan..

'I•
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FREMONT-SMITH: Did they know they were in danger?

DUNHAM: I don't know if they knew how much danger. There were
various degrees of concern, and what they were thinking at that time,
I don't thizk we know. Ralph interviewed a lot before he wrote the
book and he was there three years or two years later, which is an
after- the- fact recollection.

UPTON: You speak of panic, you mean among the crew or among
everyone concerned?

DUNHAM: No. This was a broad panic almost involving Japan as
a whole. I want Merril to make a real contribution now because he
was right there. When they monitored the ship, they found radio-
activity. They found that the fish, at least the top fish on the catch,
were contaminated. They began throwing the fish away. Then the
next thing anybody knew was that within a week or so they had thrown
away a million tons of fish; almost anything that came from anywhere.
They would monitor the run and they would say, "Oh, boy, it's read-
ing, " and right into the sea it went. Mer.-il, you were right there
and you saw what happened.

EISENBUD: This whole story has the same element of the Ronge-
lap fallout. For example, there's no official report of it, which is
surprising. I don't think there is one of the Rongelap fallout; at
least I've never seen an over-all comprehensive report covering the
thing from beginning to end.

FREMONT-SMITH: This is extraordinary, isn't it?

EISENBUD: "es.

DUNHAM: What kind of a report do you mean?

EISENBUD: Well, I mean that ordinarily you would expect that an
incident of this magnitude would involve setting up an investigating
team and putting out a report which would be available to the people
who are involved. For example, I never wrote a report on my own
experience in Japan beyond the first two weeks because I just waited
and waited, presuming I was going to be able to fit it into some sort
of over-all report.

DUNHAM: You mean a report on the episode, how and why?
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DUNHAM: This document here is an after-the-fact one.

EISENBUD: That's right. Normally you would expect, for exam-
ple, that the reAeorology would be described, including the develop-
ment of wind patterns starting a day or two before and running right

up to shot time. This is not available. I asked for it before I came
down here and it's still classified. So I couldn't bring it with me.

FREMONT-SMITH: You mean it's available but classified?

EISENBUD: Yes, right. This would simply mean that nobody has

taken the time to declassify it, which takes work.

DUNHAM: I think Merril has a feel for the way this thing built up

in the Japanese press that nobody else in this room can have. I hope
that he will just devote a few minutes to this, starting with, say,
throwing away the fish from the Fukuryu Maru.

I have a few more visual aids which I will pass around. You can

look at them at your leisure. There is a record by Holmes & Narver*

of the repatriation of the Rongelap people, and it has nice pictures of

them and their habitats.

The only thing really wrong about it is that the pictures of the
original houses were taken after two years of total neglect and they
are not nice, well-kept-up homes such as Bob Conard and Cronkite
put in their report, which were pictures taken immediately after the
event. But otherwise I think you'll find these interesting.

The other things I want to pass around are pictures of Mr. Eisen-
bud and some of his Japanese friends. This is the July 17, 1954 issue

of the Saturday Evening Post, with an article (Reference 5) entitled
"The Grim Facts of the H-bomb Accident. " This was out at about the
height of the fever both in this country and in Japan. It starts:
"Shortly before noon of a sunny day last January began the most fam-
ous voyage any Japanese ship has made since the battleship YAMOTO
undertook the dramatic suicidal sortie from the Inland Sea. " It shows
pictures of Dr. John Morton examining the fisherman. It shows pic-
tures of Merril wandering around on the deck of the Fukuryu Maru.
Please treat it gently because it's my only copy.

*The Holmes & Narver Co. was contractor to the Joint Task Force and
rehabilitated the islands of Rongelap and Eniwetok on the Rcngelap Atoll.
The document referred to was never published.
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It may not be apparent from articles like this or from Ralph Lapp's
book how much rapport developed between the Japanese scientists and
people like Merril, John Harley, Lauren Donaldson and others who
worked closely with them and tried to help them sort facts from fic-
tion. It was a very close working relationship, and as evidence of
this, in the special issuance (Reference 2) of the Institute of Chemical
Research at Kyoto, which is a special issue on the dosimetry, radio-
chemistry, and so forth, it says, "Furthermore, we should like to
acknowledge with deep appreciation the kindness of Dr. John H. Harley,
Chief of the Analytical Branch, Health and Safety Division, New York

Operations Office, U.S. Atomic Energy Commission, who provided us
with much valid literature concerning the metabolism and internal
dose determination of fission products. " Many of their articles have
a similar acknowledgement at the end of the article. i think this is
important to keep in mind; in spite of all the public panic, hoopla,
newspaper reporting, personal accusations and unpleasant things that
may have occurred on the streets, there was, among the disciplined,
thinking scientific communitya great deal of wholesome and construct-
ive exchange.

With that as sort of an introduction, I'm going to ask Merril first
to tell us a little about his experiences in the development of the
problem over there. Then Lauren can tell us something of his ex-
perienceq. He was sent over at the request of the Japanese as an
expert on fisheries and radiation. Finally, I hope we will have time
for a little bit from two people, Dr. Schull and Dr. Miller, who were
at the time with ABCC, which was peripherally involved, and that
they will give us a little picture of how they got dragged into the thing.

Keep to the same ground rules. Everybody interrupt, if you want
to.

WOLFE: Before you start I would like to know just what the date
wab that the U.S. society found out about this fishing vessel.

EISENBUD: Well, it's a good place for me to start. They found
out the way the world found out, when the ship put into port.

WOLFE: That was two weeks after?

EISENBUD: 'Yes. It was the 18th, I think.

DONALDSON: The 17th.
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EISENBUD: The 17th here, the 18th there, I think.

DUNHAM: March 14th, precisely two weeks.

EISENBUD: Then I'm wrong.

WOLFE: You mean our people didn't know that ship was out there?

EISENBUD: That's right. If you've ever been on any of these
sweeps, you could understand why. It's a big ocean and the radar
isn't very effective on a small wooden vessel.

DUNHAM: Remember how long it took to find Eddie Rickenbacher.

EISENBUD: Yes.

WOLFE: He had the winds blow in two directions.

EISENBUD: The boat put in, I thought it was the 17th but you say
it was the 14th, and I think the first newspaper accounts -vere on the
16th, as I recall.

DUNHAM: Right.

EISENBUD: Now it comes back to me.

FREMONT-SMITH: The Japanese?

EISENBUD: The Japanese newspaper accounts were, of course,
picked up all over the world. Consistent with the pattern right from
H plus 7 hours, the initial reaction here was disbelief, that this was
just a propaganda stunt, that there would be nothing to it. Dr. John
Morton, who was then director of ABCC, was dispatched pronto up
to Tokyo to help out and telephoned me in the middle of the night.

FREMONT-SMITH: Where were you at this point?

EISENBUD: In New York. He told me that he would need somebody
who could evaluate the physical facts. There was no one there at the
time. I tried to catch John Harley, who had just left Japan, but I
couldn't intercept him, and it was finally decided that I should go there
myself.

FREMONT-SMITH: How long did it take you to get there?
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EISENBUD: Well, apparently I'm rot too good on the dates. I
flew straight through. In those days it was about 40 hours. I think
I got there around the 19th or 20th, 43 hours later. There was a lot
of confusion everywhere. You've got to remember that 1954 was the
end of a very bad time for the Japanese. It was nine years post-war
but the upturn really hadn't begun. they were two years past the
Peace Treaty. The scientific comnmunity wasn't organized. The

Japanese had no instruments, not even Geiger counters. Also,
there was a lot of jockeying for position among the Japanese.

Well, I went very innocently myself. Actually I was all packed
for going into Eniwetok anyway, and within an hour I changed my
plans and left tor Japan and had no contact with anybody until I got
there. When I got there, there must have been a thousand people
with signs at the airport, and T wondered who the big shot aboard
was; I found out it was I! [Laughter] Somehow or other, through
this telegram, they had word that I was coming and were picketing.
Some American MFs had been permitted to come to escort me into

a limousine, which was right at the foot of the ramp.

Well, this of itself was very bad. A number of Japanese had come
out to the airport to meet me, some of whom I knew quite well, but
I wasn't permitted to see them. They had waited for hours, and I
was put into the limousine and whisked out to the Embassy so that I
could brief the staff. So that was the beginning.

The Japanese had no way of getting the basic information that they
needed. They knew nothing about bombs; there was no way in which
they could get, for example, information on the fission products that
you would expect, the debris, and what kind of activation products
would be present. On the other hand, the next morning one of the
first people I saw was Doctor Kimura, who was one of the first radio-
chemists who actually had been a student of radioactivity, and who in
1945 was the one who had taken soil samples from Nagasaki and Hiro-
shima and concluded that there was plutonium in the Nagasaki bomb,
based on his aualysis and what he read in the newspapers.

By the time I talked with Kimura the next morning, he had al-

ready analyzed the debris and had detected uranium-237, which led
him to the conclusion that there must have been an n2n reaction which
involveu the fast fission of uranium-238. I mention this because at
that time this was a very senaitive fact in our weaponeering and here
I was sitting with a man who had deduced something in a couple of
days that was known to very few people in the United States. So you
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see the situation I was in, trying to be helpful and at the same time
trying to protect information that other people thought should be held
secure.

I think that at that particular point in time the whole difficulty with
the Japanese, as far as the public relations problem was concerned,
could have been solved. The main thing that the Japanese wanted was
a statement that our government was sorry.

DUNHAM- Didn't one of the fellows get involved with the accusa-
tion as to whether or not they were within the exclusion area, so that
it was a long time before the powers in Washington would agree that
it was perfectly possible that it wasn't within the exclusion area?

EISENBUD: That's right. I think it was clear, and this was re-
ported, that they really couldn't tell, and that the navigation equip-
ment they had wasn't very sophisticated. The log looked authentic
but they could have been five or ten miles on one side or the other.

One thing that impressed me through this stage, which I've often
remembered as other crises developed and as I think about our peo-
ple that were participating, is how tired you get. I flew straight
through in 40 hours in a very excited condition wondering what it was
going to be like when I got there. I arrived at two o'clock in the
morning of, I guess, the end of the second day. I was whisked to the
Embassy at two in the morning and stayed in conference for about
2 hours. I went home and got into bed for the first time in 3 nights;
I had 2 hours sleep and then went off for the first conference with the
Japanese, and met all day. I made a point of getting to bed early
that night, but with the 1 2-hour difference in time, John Bugher was
just about ready to telephone me along about ten o'clock at night,
and this pattern kept up for 4 or 5 days. I was really at the verge of
exhaustion, but I had to make a decision.

FREMONT-SMITH: Yes, which is very difficult to do in that state.

EISENBUD: Yes. And I don't know whether or not I made the right
decision; I mean, somebody else would have to evaluate this. But
when I think of the Cuban crisis and the Berlin crisis, and of the very
few people who were at the center of this thing and who had to think
despite the fact that they couldn't get their rest. I think it's a problem
that someday the government is going to have to deal with. Chuck,
you may have been in the middle of this many times.

• 0
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DUNHAM: It's not uncommon.

EISENBUD: The relationships with the Japanese were . . .

FREMONT-SMITH: The safety of all the world can rest upon the
judgment of somebody who is exhausted, who has to made a decision.

EISENBUD: Yes. There were some obvious snafus of a very
minor nature which seem amusing, but might not be. Maybe there
are some that I don't know about that were not so amusing. For
example, on the third night Tsuzuki who was down at Yaizu-there
were a few fisherman down there--passed wordjthrough one of
the other sthat I should call on him immediately on his arrival that
night. He was coming in at eleven o'clock that night.. This seemed
like a strange time to be asking me to call on him, but I checked with
this fellow who seemed to speak good English and he said, "No, Dr.
Tsuzuki wants you to call on him at his home. " So the Embassy pro-
vided a car and at eleven o'clock I was up at Tsuzukils house and,
of course, he came to the door in pajamas. He was expecting a tele-
phone call! [Laughter] This illustrates another problem, that is,
that the fact that a man thinks he can speak English can be very dan-
gerous. The difference between "call Dr. Tsuzuki, " which I would
take as meaning that he wants me to telephone him, and "call on him,"
which means that you visit, is a subtle one which you can't expect
all Japanese to understand. So I emphasize this as another thing that
complicates a situation which is already complicated. He was very
gracious; he had a bottle of Scotch and we sat up and had a fine chat.

I would say that the political situation was stalemated by the fact
that the Japanese Government was very anxious to settle the thing
amicably and were willing to cooperate in any way. They were will-
ing to enter into an official agreement with the United States that
would relieve us of any further financial responsibility. But they
insisted that we had to say we were sorry. So while this was going
on, John Morton and I were concerned with the more technical as-
pects, and it is commonly said that we weren't allowed to see the
fishermen. This is not so. They didn't want the American doctors
to examine the fishermen, primarily because of what was being said
in the American press and by some Americans in Japan, including a
couple of Congressmen, to the effect that there was nothing wrong with
these fishermen and that it was all a hoax. There were two members
of the Joint Committee on Atomic Energy that came through Japan,
saw these men a few days after they arrived, saw the burns, decided
that these were superficial and made a public statement to the effect
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that the whole episode was being exaggerated, despite the fact that at
that time the blood counts were dropping at an alarming rate.

So, the Japanese understandably were reluctant to have Americans
publicly come in and check up on what they were doing. On the other
hand, John Morton and his staff were given every courtesy. They
looked at the blood; they stood there while the blood was being sam-
pled. They could poke the fishermen and talk with them. I myself
got involved in this in a peculiar way. I think you'll find it on the
front page of that Saturday Evening Post article (Reference 5) where
it says that I wasn't allowed to see the fishermen because I wasn't a
doctor. Quite the reverse is true. I went to Yaizu to see the ship
and had no idea of seeing the fishermen because it was almost an
impossible situation. I had been told that the hospital was a small
hospital, that the patients were sitting on mats on the first floor,
that there were hundreds of people milling around and that there
must have been 40 or 50 reporters, and I didn't see how it could be
useful for me to go to see the fishermen even on a courtesy basis,
although I was anxious to make some physical measurements on
them.

Well, at lunch that day the Mayor of Yaizu indicated quite strongly
that the fishermen would be hurt, knowing I was in town, if I didn't
come to see them. So, I did go there and I made enough very super-
ficial measurements to ascertain that their thyroids were very hot.
I took samples of their hair and asked for some skin scrapings, which
I took with me. These were sent to New York and analyzed subse-
quently.

DUNHAM: I'm interested in what you said about the relations with
Morton and yourself because a lot of Americans got very upset with
the idea that the Japanese didn't invite you to take over.

EISENBUD: That's right.

DUNHAM: You weren't invited; there's no reason why you should
have been. As George Le Roy* said, how would we feel if the situa-
tion had been reversed and a couple of so-called experts from Japan
came over and were to demand total access and taking over of the

*Dr. George LeRoy was then on the faculty of the University of
Chicago and was consultant to the AEC and to the medical team that
was responsible for the care of the Rongelapese.
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treatment, and so forth. But this was the way it was played up in *

the press.

EISENBUD: I got samples of urine and blood, for example.

DUNHAM: Surely.

EISENBUD: Well, we made a considerable amount of progress in
the first week. I had set up a sort of formal organization for investi-
gating this. There was a Japanese committee established and Morton
and I were invited to all the meetings, and then something happened
which was heartbreaking and which is a matter of public record. Of
course, the American press at that time was very much involved.
There was a furor at home. So, it was decided that the President
would go on television and make a statement to the public. He did
this with Admiral Strauss and there were two things in that statement
which were very offensive to the Japanese and that caused things to
deteriorate so iar as Morton and myself were concerned. One was
the statement that the burns that the men had-if I'm not giving this
in correct context, Chuck, say so-were not due to radiation but were
due to lye produced when the coral was calcined in the fireball and
then fell out on the fishermen.

DUNHAM: I can remember when this hit us. We were at Kwajalein.
I could see the expression on Cronkitels* face when he read this.

EISENBUD: Yes. This hit the Jaoanese papers with the full knowl-
edge . . .

FREMONT-SMITH: Where did the idea come from?

EISENBUD: It certainly didn't come from me, but everybody else
thought it did.

CONARD: The fallout material was indeed caustic, though this did
not cause the "beta burns" that later developed.

FREMONT-SMITH: You just made a nice excuse.

* Commander Eugene P. Cronkite, of the Naval Medical Research
Institute in Bethesda, Maryland, was 'n charge of the medical team.
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EISENBUD: And I was completely discredited because it was gen-
erally known that I was sending daily reports and State Department
telegrams as to the technical facts and they had every right to assume
that this idea came from me. The other statement was that the Jap-
anese were presumably inside the danger area.

Well, this, coining straight from the horse's mouth, so to speak,
widely publicized, nationally televised, and presumably an authori-
tative statement, made it very difficult for John Morton and me to be
effective any longer. I stayed on, I think, for about two weeks after
that but it was obvious that very little was going to come of it.

Actually, I stayed on for the two weeks primarily so that I could
see some contaminated fish. We worked out a method for monitoring
which ie not easy to do because there were literally hundreds of thou-
sands of fish piled up on the docks waiting to be shipped.

FREMONT-SMITH: These were all fish from this ship?

EISENBUD: No. The fish on the Fukuryu Maru were confiscated
immediately. They were buried and forgotten about.

FREMONT-SMITH: Had they been measured?

EISENBUD: No.

FREMONT-SMITH: They were never measured?

EISENBUD: No. They were dug up and.., no, they weren't
measured.

LANGHAM. I'm sorry, Merril. I can't keep quiet any longer.
Again, your story sounds Lncredible to me. It's not that I don't be-
lieve you. I do, because I've been through a similar exercise. It
is just that the public reaction to a radiation incident is incredible.

I think that we should be studying the psychology of government
relations with governments. Will you please tell me why such a fuss
is made over something of this nature? .1 a G. I. in Japan had acci-
dentally killed two or three people with a carryall, this wouldn't
have made any news at all. Why isn't it fashionable to admit a mis-
take when it involves radiation? Do you mean to tell me the greatest
nation in the world ran't say, "Okay, we made a mistake"?

K _.. .. . .. ..... .
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FREMONT-SMITH: We can do so anywhere except in radiation.
That is holy. That is part of our religion. We are the radiation
people and we don't make mistakes in radiation!

LANGHAM: The. Air Force every now and then hits a section of
apartment houses in an airplane crash. Dov.s•ha±.. et lJ£,pub-
licity that this did, and why do we have to worry so much about the
American image when I think this country can afford to admit an
occasional mistake and not particularly lose face? Yet, I know what
Merril is saying is indeed true, and I maintain that what he went
through, what the government went through, is indeed true. The
question is what's the psychology behind this type of thinking? Why
do we feel this much emphasis is necessary when radioactivity is
involved?

FREMONT-SMITH: I'm not sure that we did very much better in
Spain. We'll come to that later. Maybe ther4- is a tradition here of
making this kind of mistake between governments ! [Laughter]

LANGHAM: It doesn't make sense.

FREMONT-SMITH: I think past history-and I'm afraid the future
history-removes the incredible . .

LANGHAM: How many accidents have we had in foreign countries
before in which the President of the United States felt obligated to
make a statement?

MILLET: It's an evidence of power in part.

FREMONT-SMITH: Yes.

LANGHAM: Why? Why is radiation unusual in this case?

MILLET: What about Vietnam?

LANGHAM: Vietnam is a different thing. Let's look at something
that's comparable. Wasn't it not so long ago--well, a few years ago
-a military plane on takeoff plowed through an inhabited area in Ger-
many and killed several people?

UPTON: Chuck did mention panic developing in Japan at the time.

LANGHAM: Why panic over radiation? That I don't understand.
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EISENBUD: Wait a minute, Wright. Everybody knows that a plane
can ciash into an apartment house and kill people.

LANGHAM: Doesn't anybody know that it's possible that fallout
can?

EISENBUD: This was never announced.

DUNHAM: It didn't come out clearly becaure there was no public
announcement about this.

FREMONT-SMITH: At least three things are wrong, or maybe
four.

UPTON: I don't think there's any need necessarily to defer dis-
cussion to Saturday if it's pertinent now. Isn't that right? This is
a free-wheeling kind of a meeting.

EISENBUD: Let me finish the Japanese story.

LANGHAM: Let me clear up one thing. My saying that Merril's
story is incredible doesn't mean that I think Merril is incredible!
[Laughter]

FREMONT-SMITH: We think he's incredible! [Laughter]

DONALDSON: Merril, at this point may I inject a comment about
the fate of the fish?

EISENBUD: Yes.

DONALDSON: The fish from the Fukuryu Maru were buried at
Yaizu and subsequently were dug up and sent to various laboratories.

EISENBUD: I'm glad to know that. I was unaware of it.

DONALDSON: Pieces of these fishes have been drawn and quar-
tered and analyzed and reanalyzed, again and again. So there is at
least a great fund of evaluations by individual Japanese of the contamn-
ination of these Fukuryu Maru fish.

EISENBUD: Good. I'm glad to know that.

FREMONT-SMITH: And they were contaminated?

- ..
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DONALDSON: As Merril said, some were. It was not uniform
and it was the type of contamination which we had never encountered
and have not encountered in all the years working in the Pacific. It
was not absorbed, but adsorbed raiiation, which came from dragging
the fish across the deck. This external superficial contamination or
surface contamination was easy to measure with the usual radiation
instruments, while the internal selectively absorbed radionuclides,

so characteristic in the subsequent samples of the March 1, 1954 test,
were not found in the tissues of these tuna. You have two types of
problems as far as radiation contamination is concerned.

TAYLOR: With these fishes?

DONALDSON: They stopped fishing and began picking up their
lines. Therefore, you don't know just how much radioactivity came
from contamination in the water and how much was from actual fall-

out on the deck.

BUSTAD: With regard to your second statement relative to the crew
being in the wrong position, in Lapp's book he states that the crew felt
they had been detected by the American authorities. I assume he ob-
tained this information from the crew, didn't he? I mean, this feeling?

EISENBUD: Yes. Well, they thought they vere probably going to
end up in jail again. You see, they had been in jail probably two
months or so.

DUNHAM: They had been in jail in Indonesia.

EISENBUD: Yes, for poaching.

Well, what happened next? Maybe, Lauren, you have better infor-
mation than I do on this. It's my recollection that the American
shipping companies took the position that they would not accept any
fish for transport to the United States that was not certified by the
American Government as being acceptable for entry into the port
when it arrived on the West Coast, and this is what caused the great
tuna panic of 1954.

DONALDSON: That was part of it.

EISENBUD: Part of it? What was the other part?
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DONALDSON: Well, it's a rather long story. Maybe we can come
back to that later.

EISENBUD: Okay. So when that happened, the Japanese immedi-
ately needed guidance as to how they could obtain certification, and
we worked out some quick screening procedures that seemed to be
all right because, frankly, we didn't find any contaminated fish, at
least during the period when I was there. They were, however,
dumping fish. Reports were coming in that this or that boat had
dumped its load of fish because it was found to be radioactive. We
arranged with the Japanese Government that no more fish would be
dumped until I had a chance to look at them. I had a helicopter and
could go anywhere. But these reports would come in and one by one
they proved to be erroneous. The only explanation that seemed cred-
ible at the time was based on a knowledge of the tuna people that a
certain fraction of the Japanese boats would come in with defective
refrigeration gear and the fish would be spoiled. Normally this
would be a loss to the company, but now they had an out. If the re-
frigerator went bad, all they had to do was dump their fish and say
that it was radioactive and then make a claim.

Well, this went on for several weeks. But I did not . . .

DUNHAM: Maybe at this point we ought to ask Lauren, because
by this time he had been called overseas.

EISENBUD: Yes. When did you get there, Lauren?

DONALDSON: May Z4th.

EISENBUD: I left May 19th. So I didn't even know you were there.

DOBSON: May I ask a question about the earlier period, please?
You had pAid, Merril, that the Japanese did not have Geiger counters
and measuring equipment. You mean that all luring this time they
had practically no way themselves to monitor?

EISENBUD: That's right. They had prewar equipment. I had
brought with me some scintillation gear and presented it to them and
this was the first time that they had actually had a scintillation coun-
ter in Japan. Of course, now they make excellent testers, as you all
know. But the original measurements were made with very primi-
tive ionization chambers by Nishiwaki and a couple of others. So I
was very much surprised by the fact that our own military people had
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very little equipment in Japan. This was Korean war time; 1954 was
right after the Armistice, I guess, or just before it. But anyway, it
was a tense period. I went to Japan on the assumption that there
would be fully equipped radiochemical laboratories in our military
establishment, but as near as I could find they didn't exist. So I had
to send samples all the way to New York to get them analyzed.

DOBSON: So, when one looks at it from the Japanese point of
view-and Japan is a busy country with many ports and a great deal
of fishing-at least up until the time that you got there, Lauren, fish
were coming in off of many boats in many ports and there were very,
very few pieces of equipment in Japan that could be used for surveys?

EISENBUD: Yes. We provided the equipment. We had some
Geiger counters.

DOBSON: But how many ports could you inspect?

EISENBUD: My recollection is that there were about 16 ports. Is
that right?

DONALDSON: I really don't know, Merril.

EISENBUD: It wasn't any larger than this. It might have been IZ
or 14, but it wasn't very many. It wasn't a large number of ports.

WARREN: But you couldn't be everywhere vith your single equip-
ment.

EISENBUD: No, but we trained the Japanese. We had, I think,
some 30 pieces of equipment flown in and they were able to make
measurements. Their plan was that when they found radioactive fish
they would phone Toyko and I would fly down and take a look at it.

DUNHAM: Maybe we should ask Lauren why he was pulled over
there and what he found in the wake of Eisenbud's visits in terms of
public relations problems and relations with the scientists.

DONALDSON: Well, maybe we can go back to the beginning which,
I guess, was March 1, 1954.

During each of these test operations our group was busy in the
Pacific, studying the biological effects of the radioactivity. Quite in
contrast to Merril's statement, which I'm sure he didn't mean-he
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said there was no fallout-we know it just went into the ocean. This
doesn't mean there isn't fallout. I'm sure you didn't mean it, Merril.
It just didn't fall out on . . .

EISENBUD: Land.

DONALDSON: Yes. Just to clarify this one point.

The fallout into the ocean in this case presents an entirely differ-
ent group of spectra as compared to the fallout on the land, except
for the Japanese incident-and this is important: the Japanese get
about 90 percent of their source of protein food out of the sea, so it
doesn't make any difference whether it's tuna fish or clams or oysters
or what not. The Japanese are greatly concerned about radiation in
any form, that is, with respect to the contamination of any food that
they get from the sea. You have this unique, almost hysterical back-
ground of the Japanese people regarding radiation from their experi-
ences during the Hiroshima and Nagasaki bombing, and along with
that, fear of airborne contamination is almost a mania with the Jap-
anese. One always sees them with a face mask when they have a
cold.

The problems of actual measurement of radiation in the sea were
further complicated by the question of where it went. Also there was
the resistance on the part of the Task Force to understand what we
felt, to shape up to their responsibilities, to actually get busy with
the measurements. It wasn't until March 26th that we got the first
expedition underway, that is, 26 days after the event the first expe-
dition went into Rongelap to actually do some rather thorough surveys.
Even this attempt was hampered by Task Force orders calling the
destroyer back for patrol duty while we were still on the contaminated
islands.

DUNHAM: Lauren, I think you ought to get back to Japan.

DONALDSON: I will in just one minute.

DUNHAM: I don't want to steal your afternoon thunder at this point.

DONALDSON: The levels of radiation were in the order of magni-
tude of 100 curies per square meter on Ebeye Island on March 26th,
so we're talking about appreciable amounts of radiation.

All right, now ever to Japan.

I
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EISENBUD: That's 100 curies extrapolated to March I st.

DONALDSON: That's right. Extrapolated back to March 1 at as
measured on March 26th.

EISENBUD: That's right.

DONALDSON: The situation in Japan. I was sent there on two
assignments. One, my direct responsibility was to help in any way
possible to aid the Japanese fishing industry and the people who were
responsible for the management of that industry. Two, I was to aid
in any way in providing information on actual radiobiological prob-
lems. However, as it turned out, about 99 percent of my efforts
were devoted to the field of public relations, as Merril has indicated.
This was the real problem and one was faced with it day by day. The
port of Toyko was in tremendous turmoil because there were mass
demonstrations against the Americans. This was true at Nagasaki;
it was true at Yaizu. There were banners, and this is a direct quote,
"It doesn't take a bullet to kill a fish seller. A bit of Bikini ash will
do the job." Well, this seemed a bit out of context at the moment,
but in the area we're talking about I think it does make sense.

If we take tuna fish alone, during the spring of the year the Japa-
nese eat about a million pounds of sishimi, or raw tuna fish, a day.
It's a delicacy to them, and it's part of the ceremonial tradition of
Japan to have sishimi in preparation for the Emperor's birthday on
April 29th.

On March 17th, when the news ox the Fukuryu Maru incident was
publicly announced in Japan, the tuna sales dropped to practically
zero throughout Japan. If we take a concrete illustration, there are
over 1,000 fish markets in Tokyo alone, retail fish markets. Many
of the merchants come on their bicycles, buy a tuna fish in the mar-
ket and carry it to their shops. A tuna fish then coat about $35
American money. The sale of these fish represented the sole source
of livelihood for the small shopkeeper. They didn't sell the tuna fish,
so it decayed and they had to bury it. That was a month's pay or
their livelihood. This went on for some days and thus their source
of income was stopped. This situation for those people was economic
disaster. Or maybe you had a boat that went out to sea and had been
gone for six weeks or up to three months; you returned with a load
of tuna fish that would be sold to pay off the expenses and the fisher-
men. But the tuna fish wouldn't sell, not because it wasn't fit to eat
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but because: (1) the Japanese wouldn't eat tuna because of fear; and,
(2) the United States committed an unfortunate faux pas, as Merril
indicated, in saying, "We will not import this tuna fish unless it's
certified. " This was ridiculous on our part but our tuna fish indus-
try was adamant and they were extremely vociferous in reiterating,
"We're not going to be subject to the economic ills of Japan. That's
their problem, ' although, of course, our nation was largely respons-
iblc for creating the environment that made this problem.

The fishing vessel owners, then, and the crews, were subjected
to economic disaster.

I think we were inclined to minimize the overall sociological and
emotional impact of this sort of thing upon a people whom we nor-
mally should consider our friends after the war. We did not, how-
ever, take into consideration the overall impact of this unfortunate
event.

Thus, during the first few days we assumed this trauma would
disappear, but there were certain other very real problems within
Japan, which, I am sure, have never been documented. Merril
left about the time it was becoming increasingly evident that the
press-always antagonistic--was willing to grab some bit of news
and immediately blow it up into a big headline. This was a great
problem in Japan. Very carefully planned sessions were held with
the American Embassy staff and with the Asiatic section of the Jap-
anese Foreign Office, and very carefully laid plans were developed
to hardle situations as they arose; we discussed all aspects of the
situation. Then there would be big headlines in the Japanese press:
"The nara [kelp] is contaminated with radiation. " This radiation
problem was discussed at the meetings but the levels were not pub-
licized. Surely, you could measure fallout by this time in the onshore
drift. It was detected in small amounts; this had been discussed, 'ut
it would be blown up to a big headline.

So you have this weird conflict, our failure to face up to what we
felt were real responsibilities, to do what Wright suggested, make
a forthright statement, "This is what happened--period,' which
was not done. Mass hysteria spread through Japan, a country where
this could happen because of the previous experience of the Japanese;
in addition, there was an attempt on the part of some to discredit any
move in the way of a solution or to disrupt anything which might con-
tribute to a logical solution. All of these interacting factors tended to

I
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prolong and prolong, indefinitely, this mass hysteria into a very real
international problem

CONARD: I would like to add a postscript to what Merril was say-
ing in regard to the examination of the fishermen.

In 1964 I was invited to go to Japan to examine the Japanese fisher-
men. I think this is the first time since you were there, Merril, that
this invitation had been extended. When I arrived there I was bur-
prised also, as you said, with the amount of press coverage, a large
number meeting the plane. I was taken to the American Embassy
and they wanted to know exactly what it was all about and what we
intended to do and say, and so forth. They seemed to be satisfied
that everything was all right. And so we proceeded with the exami-
nations at Yaizu. Dr. Kumatori (Reference 6) was the Japanese phy.-
sician who was in charge of the examinations.

Everything went along fine except that everywhere we went in
Japan we were besieged with reporters and television people who
made a big to-do over the whole thing. Certainly it was apparent
that even at that time, 10 years after the accident, the Japanese were
still very sensitive about anything that had to do with radiation and
particularly fallout.

ROOT: I think this sensitivity, this continuing sense of outrage,
persistently stimulated by the press, and exploited by political par-
ties, stems directly from the 1954 shot and was exacerbated by our
handling of it. I was in Japan in 1964. As a journalist I made con-
tacts through fellow journalists with many officials, doctors, and
scientists. They were far fromr reticent in our discussions. They
may have been more outspoken with me because I came with their
own friends or acquaintances and was not on an official mission or
connected with government activity. They told me that the widespread
reaction of horror crystallized into anti-American sentiment; chan-
neled into political segments; mnobilized womer who had never before
had any political interest; infuriated the whole country. Many called
it the third U.S. atomic attack.

FREMONT-SMITH: This one?

ROOT: Yes, Bravo.

FREMONT-SMITH: More so than Hiroshima?
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ROOT: Yes. This had a greater political effect because Hiroshima
and Nagasaki were in the context of war-to that extent understandable.
This was completely unwarranted--and the U.S. reactions seemed so
callous.- not even, I was told repeatedly, saying we were sorry, or
"taking any responsibility.

Furthermore, it played into a tense political situation. The fish-
ermen came back two days before the Diet was to ratify MSA.

DUNHAM: What was the MSA?

ROOT: Mutual Security Agreement-after Korea. It was terribly
important that Japan become a responsible member of the organiza-
tion. The Yoshida cabinet was entirely favorable to the U.S. and it
looked as if there would not be too much opposition. Then the fish-
ermen arrived. Demonstrations flared up everywhere. You had the
trade unions, three million strong, protesting. The cabinet tried to
counteract the anti-American feeling but a tidal wave of anger inun-
dated the country. It was just diminishing when Koboyarma died.
This was portrayed as a radiation death.

FREMONT-SMITH: This is the fisherman that had the transfusion
and the hepatitis?

ROOT: Yes. Japanese doctors give very small blood transfusions,
and Koboyama needed a great many.

Timing in Europe was uniortunate, too. At the end of January 1954
Secretary Dulles made his "massive deterrent" speech announcing a
radical change in our policy; we had decided that the atomic weapon
as a massive deterrent was our shortest cut to peace. In February,
Vice- President Nixon stated that we were tired of being dictated to as
to time and place, and were going to call our own shots from now on.
The NATO countries, Great Britain and the others, were terribly
concerned about this. As staging areas they expected any such mo-
mentous decisions to be the subject of consultations at leas.,

To cap the political confusion and dismay in March, came news of
the heavy fallout from the "Bravo" Shot. And where did the press get
this information? From Tokyo. As you know Tokyo is a very large
city. It has representatives from the press of every major country
in the wor~d. Suddenly the whole of Europe was flooded with grinm
headlines-and no explanation from the United States. The first

S.. . . .. ..
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explanations, when they came, made us look even worse. "The skin
injuries might be lye burns-from the unslaked lime of the coral."
Dr. Tsuzuki went on the air internationally-a 15-minute speech trans-
lated into all Western languages-to describe the injuries. He said it
was ironic to tell him that radiation burns might be lye burns, when
he had worked all his professional life with radiation, and had been
the first to go into Hiroshima. He made a few unpalatable remarks
about the ABCC, and about the Americans using the Japanese as
guinea pigs.

There was much misconception about the purpose of the ABCC
among the Japanese. They did not understand that the ABCC was a
research organization and not allowed to treat patients, as that was
against Japanese medical policy. For years resentment had been
building up because radiation victims would go to the ABCC, be exam-
ined and tested for days-and then sent away without consistent treat-
ment. The idea spread, fanned by anti-American interests, that they
were being used as guinea pigs to further American science. I was
told that this was one reason the fishermen and their doctors refused
to permit examination by American radiation experts and doctors.

In England, Prime Minister Churchill was grilled for 7 hours by
Parliament with the Members insisting he call the American Govern-
ment to account, demand an explanation-and the Prime Minister pro-
testing, "I will get only a rebuff. I think we ought to have an explana-
tion but we can't demand it."

The image of the scientist underwent a sad change-and I think this
is not simply a literary curiosity. Before 1954, the prototype was
Pasteur, Einstein, dedicated men working for human good. Other-
wise they were "mad scientists. " Simultaneously, as if on cue, after
March 1954, scientists became "sorcerer's apprentices" in every
European language--English, German, French. "Mad scientists"
dropped out of the literature. All scientists are now in league with
the devil.

FREMONT-SMITH: They are all mad. Very interesting.

ROOT: I hope I haven't taken too much time. This mnay be entirely
irrelevant.

UPTON: You mentioned earlier, Chuck, that there were a couple
of people in tbd room who were at ABCC then.
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DUNHAM: Yes.

UPTON: I wonder if you would like to have them offer comments?

DUNHAM: Yes. Dr. SchuIll

SCHULL: I would like to make two observations which I believe
are pertinent before I describe the situation in Japan in 1954 as I
saw it. First, we should bear in mind that the Japanese are uncom-
monly health-conscious, and to an extent that some observers reel
borders on hypochondria. The face mask, for example, is a ubiqui-
tous part of the winter scene, or at least was in those years.

DUNHAM: They can't outdo us.

SCHULL: Possibly not. The second observation is that there
seems to be no history of responsible journalism in Japan. The
three large presses, Asahi, Yomiuri, and Mainichi are in a perpe-
tual circulation war and they are generally prepared to take advan-
tage of anI situation which might enhance their status vis-a-vis one
another. These two factors, when put together, can seriously re-
strict the relevance of the Japanese experience for a nation with
different journalistic traditions.

As to my experiences in 1954, the story begins in the summer of
1953 when there was convened in Ann Arbor a small informal group
whose function was to decide whether or not the clinical portion of
the genetic studies then under way in Japan should continue. It was
our task to determine whether enough additional information could
be gained to warrant further investment of manpower and money.
The consensus was that this was unlikely; the basis for this conclu-
sion rested largely on the knowledge that many of the exposed indi-
viduals were reaching ages at which no further reproduction was to
be expected, and hence continued study would merely increase the
"control" observations which were already much more numerous than
the "experimental. ", There seemed, therefore, no particularly strong
reason to continue the clinical portion of the studies, and I had gone
to Japan shortly after the first of the year in 1954 to terminate that
segment of the genetics program.

Shortly after I arrived, there was held in Tokyo a review of ABCC's
research activities; this meeting was attended by most of AECC's de-
partmental chiefs and a substantial number of Japanese scientists.
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There was still manifested, I believe, some of the hostility which
had arisen in certain Japanese scientific circles in the years imme-
diately after the war. Most of the physicians with ABCC, and, in
fact, most of the American physicians who went to Japan couldn't
communicate effectively with their Japanese colleagues, few of whom
spoke English. The language of medicine in Japan has been German,
and only recently has English come to play a prominent role in the
exchange of medical information. It was not easy under circumstances
such as these to establish rapport. The situation with respect to gen-
etics was quite different. This was ascribable to a number of largely
fortuitous happenings. First, there was a firmer body of experi-
mental information from v-bich to attempt extrapolations to Hiroshima
and Nagasaki, and even to the members of the crew of the Fukuryu
Maru. Second, many of the Japanese geneticists of stature at that
time had been trained either in the United States or in Europe, and
as a consequence we often spoke a common language, namely, Eng-
lish. Japanese geneticists, in general, strongly supported ABCC's
genetics program; whereas the endorsement that was being given to
medicine, for example, was of a more qualified nature. The absence
of a strong endorsement encouraged opportunists and opport-unism,
and the Fukuryu Maru incident was replete with both.

Trhe emotional climate that was created in Japan when word reached
there of the Fukuryu Maru was really a very strange and almost un-
believable one. Rightly or wrongly, I'm inclined to ascribe it in
large part to the "devil's brew" to which I have previously referred.
The newspapers seized upon the incident and began a drumnfire of
daily accounts which almost seemed intentionally designed to heighten
anxieties, real or fancied. The Japanese government as well as our
own had effectively lost control of the situation. The newspapers had
"grabbed the ball and were running with it."

I can recall quite vividly some of the headlines which appeared.
There was one, for examp)i, in the Osaka English-language Mainichi;
the headline said; "WBC counts of fish-eaters rise." It appeared
shortly after it had been announced that radioactively contaminated
fish had accidentally reached the Osaka market, and that some had
been inadvertently sold. A few individuals who had presumably eaten
the fish were being studied by local authorities. This headline ac-
companied a report of their work which, by the way, was unobjection-
able. They had carefully indicated that numerous factors could pro-
duce a rise in white blood cells, including upper respiratory infections
so common at that time of year; they further stated that on this account
one could not conclude that the elevation was necessarily due to the
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consumption of the fish. This nicety was lost on, or at least ignored
by, the writer of the headline. The effect of this article and others
like it was far-reaching, however. Shortly after the appearance of
the one in question, ABCC was visited by a woman and her daughter
who had been in Osaka when the fish were sold. The mother and hýr
child insisted that something had to be done for them. They were
really quite concerned, and were certain they had eaten the contami-
nated fish. We didn't have the vaguest notion, of course, what should
or could be done if we assumed that theyhad, in fact, eaten the fish.
If I remember correctly, to ease their apprehensions stool specimens
were obtained and examined, and this had the desired palliative ef-
fect. At least they left with the belief that someone was interested in
their health. This is but one small indication of the near hysteria
engendered largely by the newspapers. I'm sure that Bob Miller can
add to the;e experiences.

MILLER: I was too far from the scene and too inexperienced in
Japan at that time to be much of a witness as to what was occurring.
But I would like to point out that four years later, in 1958, Dr. Schull
and I, among others, returned to Japan to make a study (Reference 7)
of children who were in grammar school then and whose parents had
either not been exposed to the bomb or were too far from it to have
received significant exposure. In Hiroshima, of 2, 200 children who
were invited to come for examination, 97-1/? percent did come.
In Nagasaki, of 4,500 invited to come, 99 percent did so. So, four
or five years after the Bikini incident in 1954, there was not much of
a hard core of resistance as a result of that experience.

I would like to bring our attention back to Dr. Langham's question

just before this discussion began: Why is radiation so evil? I think,
since he asked the question, we have heard some of the answers to
it. I wonder how he feels about it now, after hearing that the news-
papers inflamed the public, the Japanese physicians were jockeying
for position, and the governments, both U.S. and Japanese, were
unprepared to handle the circumstances and made a mess of it?

LANGHAM: Well, I think this is the evil. No one respects radia-
tion any more than I, but I don't think radiation is an insurmountable
thing at all. It may be that the psychological impact created by the
press and everyone else concerned is incompatible. This is exactly
what I'm trying to get at. All of these affairs get blown into some-
thing that is far beyond their real importance. Now, why? Maybe
some of the answers are coming now, but I don't think this means that
radiation is something we can't live with at all.
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DUNHAM: We can live with cranberries and pesticides, but for a
while it got blown up all out of proportion, too. It just happens that
radiation has created more of these situations than some of the others
up until recent years.

EISENBUD: I think that this even is one of the really few impor-
tant historical events in all of history. We woke up one morning and
found that we had bombs that could be exploded if we knew how to use
them. It threw our government into such a turmoil that they knew
they had to say something but couldn't decide what to say until, when
was it, Chuck, that the first real statement came out?

DUNHAM: Well, the first release containing any details came out
nearly a year later, February 15th, or something like that, of 1955.

EISENBUD: It took a'year for your government to formulate a
position. This wasn't because they were dismissing it or that this
wasn't important, but it was because they couldn't agree on what their
actual position was.

UPTON: It seems to me we have here a very real concrete evi-
dence of disaster. We have fishermen who are sick; fish that have
to be thrown away and in turn, a ban against the importation of fish
that aren't certified; economic disaster in Japan; newspapers which
are eager to play up sensational stories; political groups who want
to make capital out of this. There's certainly every element of a
problem. The difficulty was assessing the magnitude of the problem
soon enough.

EISENBUD: But, you see, there's one element thac hasn't been
brought out. That is that anyone could take that diagram and lay it on
a map of Europe, let's say, by putting Bikini near some important
Soviet airbase, and point the wind anywhere you choose to, and get
800 r per hour running through friendly nations. This is why I say
we have bombs which we are probably no longer in a position to use;
imagine the impact of this possibility militarily.

UPTON: But at the time, surely the dimensions of that zone were
not known very generally, so that the Japanese couldn't really be sure
how widespread the contamination of the sea might have been.

EISENBUD: Ralph Lapp, I think, published the first of these dia-
grams, and it seems to me it was in the Bulletin of Atomic Sciences
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within a year. I think it actually preceded our official announcement,
as I recall.

FREMONT-SMITH: We're not the only government that didn't know
how to handle a radioactive accident. If you will all remember how
the British Government fumbled the Wind Scale accident, announcing
beforehand that there was no danger of any kind at all and then grad-
ually having to admit that there was more and more, and then the
milk all had to be dumped. I think that our lessons are there, but I
think every government gets caught in this kind of thing or is in dan-
ger of getting caught in this kind of thing. But the first thing to do
on the government's part is to deny that anything dangerous has hap-
pened, v'.ich is almost standard procedure, and then gradually it
leaks out, whereas actually this is the way that people lose f%ith in
the government. The credibility gap gets bigger and bigger, and I
think certainly this is true in this country. If something happened
and if we had a firm announcement from the government of this, the
people of this country wouldn't have much confidence in this.

WARREN: This is true in industrial practice, too. If somebody
let's loose a noxious chemical, they deny everything and then face
the issue hours later or days later. The trouble is that their insur-
ance figures are involved and the cost of paying off is involved, and
they want to keep it as limited as possible. We are somewhat in the
same frame of mind at the government level, aren't we?

TAYLOR: It seems to me it's a very, very important fact of life
that the worldwide public has lost confidence in the official spokesmen
"of the governments of several nations as a result of a consistent de-
nial . . .

FREMONT-SMITH: Of the truth.

TAYLOR: . . . of the truth by spokesmen for these governments,
and that's the state of affairs that now exists.

FREMONT-SMITH: Then we are also talking about the credibility
gap between the younger generation and the adult generation in any
country which is part of the same thing. We have lied to the young-
sters repeatedly, again and again, and the youngsters don't have
any confidence in the adult world. I think it's a very broad problem
we're talking about. This may be true in a good many other coun-
tries, too.
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WARREN: And yet, as Wright says, the information is always there.

FREMONT- SMITH: What?

WARREN: The principles on which these decisions could be made
have been there from the beginning.

FREMONT- SMITH: Right.

EISENBUD: I don't think it sinks in.

CONARD: I get impressed with the ignorance of the lay public with
regard to the simple facts. When you talk to a group, it's obvious
that they just don't understand the simplest things about radiation.

TAYLOR: I claim they haven't been helped by the official spokes-
men, at least in the United States. They've gotten very little help
at all because the very first words that were published were, "Don't
worry. We know what's being done. " Then followed Castle, the
situation in which the natives were seriously irradiated, and yet
obviously we didn't irradiate the natives on purpose. Obviously we
didn't know what the hell we were doing. This has happened so many
times. We deny the fact that we didn't know what we were doing, but
there is no basis for confidence any more. I think that is central. I
think that this central fact, that the public has, on the basis of the
record, a positive lack of confidence in what they are told, is going
to have a profound effect on what happens.

FREMONT-SMITH: In the future.

TAYLOR: If one or two explosions or a whole lot of explosions
really start taking place in anger you will get irrational behavior
which is a result of irrational behavior, namely, the way in which
it's been handled by the U.S.

ROOT: We go to the other extreme in assuring the people that
democracy can only exist on the basis of an informed public, that
the public has a right to know. After the 1954 incident there were
big headlines in London and other countries proclaiming "Ike Demands
Candor. Ike says the people who are going to be subject to this and
whose taxes pay for this have a right to be consulted as far aw se-
crecy permits; that everything that can be told should be told. " There
was a great wait and then the British papers asked, "Where is this
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candor? The United States population is waiting for candor. " We
don't realize here how much is made of that abroad, or how cynically
the oft-repeated "people's right to know" contrasts with the official
pronouncements when they do come out.

The first acknowledgment of the fallout from Bravo was one sen-
tence: "During a routine test, some Marshallese natives and weather
officials were dusted" or some such word. The mystery of that, with
no follow up, and then suddenly the Japanese thing, I think is at the
root of the fact that people can't even hear the words "hydrogen bomb"
without going into paroxysms. What help have they received to under-
stand what happened? As a result of not knowing, a mystique has de-
veloped that makes the very thought p:,ralyzing.

UPTON: How long did it take to get the tuna industry back into
more or less standard operation?

FREMONT-SMITH: In Japan?

UPTON: In Japan. It was disrupted there for a time. We heard
Dr. Donaldsr.i ;ay that.

DONALDSON: It is difficult to put an exact time limit on this prob-
lem because the fear flares up or has flared up each time there has
been a wubsequent te's. The pulse of the people is still associated
directly witb any !csting or any announcement of testing. The surpris-
ing thing is that the French tests and the Russian tests haven't been
upsetting. to the same degree.

ROOT: I was in Japan during the Chinese test. The Japanese were
busy demonstrating against the arrival of an American nuclear sub-
marine in one of the northern harborg anmi paid little attention--other
than a kind of ileased recognition thrat the Chinese pulled it off. I was
told that the ceremonies commemorating Hiroshima Day would prob-
ably have ceased by now because there are few enough interested in
going, but the Yaizu fishe mon have piven it a new and bigger lease
on life. An interesting insitlt was when the Sino-Soviet split came.
They had to hold two different ce.remonies and Mrs. Koboyama, widow
of the man who died, finally refused to go because she was being
pulled in both directions. One of the meetings climaxed in heated
argument about whether the Chinese C-mmunist Government or the
Soviet Governrment had sent greater contributions to -upport this
memorial. The contributions were openly acknowledged.
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DUNHAM: I think it points up again that it isn't particularly right
because it's radiation. This is just something simply seized on.

WARREN: This is part of the cold war.

DUNHAM: Not the government people or most of the university
people or most of the scientists. The fallout they've had from some
of the Chinese tests has not been played up very much in the Japanese
press.

TAYLOR: I think the mystique is right here at home, typified by
a comment that President Kennedy made to Jerry Wiesner when they
sitting together in the White House and it was raining out. Kennedy
asked Wiesner whether there was fallout in the rain that was falling
on the White House lawn, and Wiesner said, "Yes, there still is.
This was an intense emotional experience for the President, to see
rain with fallout on the outside; nothing connected with anything in any
way quantitative at all. As far as he was concerned, that rain that
was falling outside was bad.

ROOT: I think it's a little dangerous to equate radiation with cran-
berries, though, because we know what radiation can do. There
should be a legitimate and respected fear of it.

DUNHAM: I'm not saying it shouldn't be respected, but it happens
in certain areas where the psychological seed has already fallen.

ROOT: I think the psychological seed germinates and flourishes
because of the ultimate lethal threat.

DUNHAM: The pesticides are lethal. So is radiation.

WARREN: Not everybody buys cranberries and couldn't care less,
but everybody is subjected more or less to the fallout.

DUNHAM: So is Vitamin A. It's toxic, too.

MILLET: This, I think brings up another point perhaps. We've
been talking about our dissatisfaction with leaders for not giving us
the information that we ought to have. I think we're getting into the
area of the mystique of the leader in this country, and perhaps one
of the great problems hasn't been touched upun sufficiently yet, which
is that our leaders are not sufficiently well educated to know what to
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think, and therefore, what to act or what to say. They are constantly

changing their minds from one position to another, which is one of
the problems that Is due to their political needs and their careers.

It seems to me we have two ends to work on here: How to get cor-
rect information that is capable of solving problems to our leaders
and how to educate the public. Now, if the general public doesn't
want to be educated, this is something we've got to know, and perhaps
we could do more than we've beeri doing in our educational system to
get them to understand the environment in which they are thrust when
they are born. We can only do a limited amount in getting them in-
terested in the world in which they live. On the other hand, the lead-
ers are certainly very interested in the world in which they live. Per-
haps this is the primary goal for our efforts, to try to get the proper
knowledge to our leaders.

WARREN: What you are saying is that our leaders don't have the
proper father image for the community of the world at large, and in
this case the father image has been tarnished if not destroyed.

ROOT: But they alw-ys talk the right father image. That aggra-
vates the problem.

MILLET: Yes.

DUNHAM: Irn't it one of the fundamental problems that leaders,
almost by definition, are amateurs? They've never faced a particular
crisis until they face it.

FREMONT-SMITH: That's right.

DUNHAM: This is a dilemma that the world has been facing for a
good many years and I don't know how you can just suddenly say that
these people are more stupid than somebody else. It's a personal
problem, as you hinted at.

FREMONT-SMITH: And the thing is partly compounded by the elec-
tinn every two or four years, which means leaderships change or there
are desperate efforts to maintain leadership at any cost, because that's
the time you'll be able to really show your responsibility, after you've
been re-elected.

DUNHAM: Yes.
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FREMONT-SMITH: So you've become irresponsible in terms of
the election, hopefully in order to be responsible later, and the thing

goes on in a vicious circle.

ROOT: I think the professionals have not demonstrated any greater
aptitude than the amateurs. It was President Eisenhower who said,

"We must give an accounting of this. We must let the nations know. '

He was sensitive about the NATO reaction and the public reaction.
He wanted as much information released as possible-to help them
understand. But State Department rules are rigid. Certain formulas
determine our dealings and interchanges with our own people and with
other countries. Those are the things that are sterile and constrict-
ing. I think if more responsibility were left to the amateur who has
the confidence of the people inasmuch as they put him up there, and

to the man in the affected area who knows the customs and the temper
of the people concerned, there would be less suspicion and hostility
in times of crisis. The sad part is that though the crisis passes, the
feelings tend to persist.

WARREN: I would like your consultation and that of your confrere
on your right, because this is what we're really talking about in this
whole meeting. So I don't expect to get an immediate answer on this,
but isn't this an opportunity?

ROOT: I know that I can get more information abroad, as Congress-
man Morse pointed out in the security hearings, about situations abroad,
and about situations at home than I can get at home. I think that we
have one of the most hysterical, panic-ridden attitudes toward releas-
ing information of any free country.

FREMONT-SMITH: On account of security, on account of classi-
fication.

ROOT: This delusion of grandeur impedes scientific progress and
destroys public confidence...

DUNHAM: I would like to challenge this.

ROOT: . . . because it's really going to destroy us.

DUNHAM: You mentioned the ineptitude of Wind Scale. I've seen

what the British atomic authority releases, and some of the things
they don't release in the way of information. And if you think we
are . . .
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ROOT: No. I know Wind Scale.

DUNHAM: Not Wind Scale, because it all came out. The British
public never even hears about it.

ROOT: It didn't even come out about Wind Scale because, as the
person who told me called it, of a failure of management. He said,
"You can count on management to fail because they are protecting
other values. Wind Scale has never been accurately explained, and
they are doing it. "

I think the British Government picked it up from us. They used to
be much more open.

FREMONT-SMITH: Yes.

DUNHAM: I don't know if it's all our fault.

FREMONT-SMITH: A good share of it is our fault, a good reason-
able share.

DUNHAM: The British don't publish a lot of the kinds of informa-
tion on radiation exposures that we've published and things like that.

FREMONT-SMITH: Look what we've done. What is tolerable radi-
ation dosagc in industry? We've had to lower the amount year by year.
Instead of coming out with a cautious statement and then finally com-
ing out year by year and saying, "Yes, we can tolerate a little bit
more, " it's been in the opposite direction, hasn't it? *

*WYCIOFF: It is of interest to document this decrease. In 1936 the
Commii tee now called the National Council on Radiation Protection and
Measurt -tent (NCRP) recommended a provisional "tolerance dose" of
0. 1 r pe.- day, but suggested that a "generous safety factor" be applied
(NBS Handbook 20). By 1949 the NCRP was recommending a "per-
missible dosage rate" of 0. 3 r per week (NBS Handbook 41). The
rationale for the reduction was contained in NCRP recommendation
of 1954 (NBS Handbook 59). The differences were attributed to differ-
ent types of measurement (surface dose initially and at that time to
dose in the organ of interest), to a large variety of radiation sources
and to a greater knowledge of the biological effects of radiation. How-
ever, it was pointed out in that document that these recommendations

J - .1__
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DUNHAM: It has been.

FREMONT-SMITH: I think this is part of the same thing we're
saying. Say they announced a kind of thing that would make everybody
feel more comfortable and then they found that they were wrong?

DUNHAM: Yes, but some have gone up.

FREMONT-SMJTH: Yes.

DUNHAM: Some have gone up and nobody says boo. lht British
do the same thing. They wait until there's an international agreement
on it before these things are changed anyway.

FREMONT-SMITH: Still I think the essential feature is that I don't
think one can be very proud of the way we have dealt with the public in
terms of

DUNHAM: I think there's a great deal of holding back, but to say
that the British are so open or so frank with their people compared
to us I think is a lot of nonsense because I know just how frank they
are not.

FREMONT- SMITH: I'm against the British! [Laughter]

DUNHAM: I love them.

FREMONT SMITH: I know. I'm teasing.

DE BOER: It is not a question of secrecy alone. In this week's.
Industrial Research, Admiral Rickover characteristically criticized
the Navy and contended that the Navy had gone "downhill. " He listed
three things: (1) the no-called "new religion" of cost effectiveness
studies; (2) the "Zero Defects Program" which he equated with "mother-
hood;" and (3) "the unwillingness to ass-ume responsibility, " as the

*(cont'd) excluded consideration of genetic changes manifestable in

future generations. Additional information on genetic effects and
possible shortening of life span obtained from animal experiments and
human exposure at considerably higher doses indicated a further re-
duction in 1957 (Addendum to NBS Handbook 59). The exposure of a
larger fraction of the population was also involved. It should be pointed
out that no relatable effect has been observed for any of these levels.
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cause of this phenomenon. It is particularly the third reason which
has a direct tie-in with secrecy. In eleven cases before a Senate
subcommittee, secrecy or security was claimed, while trying to
identify the man responsible for making certain decisions. The facts
were that after days and days of digging, the decision maker could
not be found. Everyone was hiding behind someone else.

FREMONT-SMITH: Who are you quoting?

DE BOER: Rickover. These were eleven cases in which the re-
sponsible man wais never found. In other words, something was
originated, like a contract, but nobody was willing to assume the
responsibility for that contract and say: "Here I am. I originated
that contract and I was right in doing so because at that time, etc.
* *. . " No, there was always someone who could say: "I was told
to do so but I tan't divulge the source." This comes close to secre-

cy although it is not officially labelled so.

EISENBUD: I think Chuck Dunham is correct when he says that
generally throughout the Atomic Energy program there's been a
candid policy. I don't think we need take the time to explore it un-
less you want to. I think the policy has been a candid one, but there's
something different about this particular instance and it doesn't
necessarily involve the Atomic Energy Commission in this respect.
The fact of the matter is that when I learned that Miss Root was work-
ing on the historical implications of this matter, I referred her to a
package which I had left in the New York operations office in which
I pulled together all the documents that I thought would be useful to
somebody someday; I left it with instructions that it shouldn't be dis-
persed. Most of this is pretty innocuous stuff, things like metero-
logical reports, teletypes which give you the time when various deci-
sions were made to do various things and a long series of telegrams
of several pages a day which I sent from Japan, which was the only
chronological record of what went on. I've forgotten it; I don't re-
member it. I forgot that they dug up the fish, which I was remindee.
of, and I learned yesterday that this stuff is still classified; there's
no hope of getting it out. That's been sent to Washington because,
on my suggestion, Miss Root asked for soine of the rm~aterial in that
packet. It was sent to Washington for review and it's still there.
How do you explain this?

FREMONT-SMITH: It will take them years to declassify it. They
haven't got a staff to do it.
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EISENBUD: Yes. Let me tell you something else. I thought we
had access to all the information we needed at the time. I think we
did, if we had asked the right questions, but sometimes you didn't
seem to ask the right question. It wasn't until a few days before
this shot was scheduled to go off that I actually knew that it was going
to be at Bikini and not at Eniwetok. Nobody told me they were going
to move to Bikini; most of my planning had been done on the assump-
tion that it was going to be at Eniwetok and nobody told me otherwise,

DUNHAM: Yet the tower was being built all the time.

EISENBUD: Y,'s, but we were preparing in New York, and actually
it could have beco dsastrous if it weren't for the fact that through a
stroke of luck we nad instruments at Rongerik Island. But, based

upon our own meteorological projections we assumed it was going to
be fired from Eniwetok, and you may say that's a dumb thing to do,
but it never occurred to me as to where it was going to be fired.

FREMONT-SMITH: There's an old religious phrase of "Need to
know, " out of the Bible, and I'll give you an illustration: Norbert
Wiener, who, as you know, invented cybernetics and who was also
working in a highly classified bomb situation during the war, told me
personally that during this highly classified work he ran into a dis-
covery which he knew to be of gruat importance to another highly
classified group. He spent two years trying to find a way in which
he could tell them what he had discovered and he was never able to
do it because he couldn't demonstrate the fact that they needed to
know. In other words, he was never able to tell them.

I also have a hunch-and I don't expect to have it confirmed locally
-that the Manhattan Project would never have been accomplished if
all security had been protected. I suspect that a number of people
told each other things and then discovered they had a need to know
afterwards, and that's the way the thing got off the ground in several
instances. But anyway, I really bring this up to point out the devas-
tating effect- Norbert Wiener is only one example, I have several
others-of this principle.

I would like to add one thing. I really do believe that, by and
large, and undoubtedly there are exceptions, our own scientific ad-
vances and our own security have been set back by our security more
than if we had been much more open. I think we have blocked our own
advance by failure to make available to scientists a lot of information
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which they could develop and then lead into new directions, and that
if we were to release this information, even though it would be per-
haps of use to the enemy, we would be getting ahead faster and gain
more by the release than we gain by the protection. This is my per-
sonal opinion which I throw out for nobody else's use.

ROOT: I think, going back to Dr. Warren's question, that applies
also to the press. You say you get "on the beach" and you have "no
place to hide" and you get all these distorted reports. But what are
those writers going to do? I unfortunately have a disciplined back-
ground, having been a research scientist myself, which holds me up
terribly in this profession. But everything is a struggle. And jour-
nalists and writers eventually give up. There are very few instances,
I think, in which, if a subject is entirely in the open, there's not
great cooperation between the scientists and the writers. It couldn't
be greater, and I know Dr. Langham has helped writers at great cost
to his own time and energy, I'm sure. But when it impinges on an
area which is not necessarily classified, but on one in which there
is uncertainty as to classification, I've talked with people and quoted
figures and they have stared back as though I had leprosy and could
contaminate them. They hadn't known and they would say, "Where
did you get that figure? It's never been published. " And I would say
that it had been published in such-and-such. It's just too great a task.
It's a lifetime work to keep up with what is declassified and what re-
mains classified. So, the only way for sanity is just not to say any-
thing. But then we expect the writer to be able to communicate to the
public who support the research and who really are an informed pub-
lic, the strength of the democracy, and he's got nothing to say, but
he's got a job to fulfill.

UPTON: I think the morning session has to be brought to a close,
and I'm reminded of an amusing anecdote. We've been talking about
an information problem, really, and I heard a story about the Wind
Scale incident which indicates how frequently in an astonishing situa-
tion where one is caught by surprise and has one's source of informa-
tion down, one has to say something and may not say the right thing.

AYRES: There's a formula called "No comment"! [Laughter]

UPTON: A group of power industry executives and engineers were
being flown over the Wind Scale plant and were being briefed by a
guide on the wonders of nuclear power. As they crossed the plant in
the airplane and he pointed out various installations on the ground, the
accident occurred and a big black plume went up out of the stack,
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and everybody's eyeballs popped out and they looked at this thing in
astonishment and turned to the guide and said, "What is that?" He
was just as astonished and bewildered as they, and not knowing what
else to say he smiled and said, "Well, you get that, you know!"
[Laughter]

!p
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SESSION III
THE 1954 THERMONUCLEAR TEST

(Continued)

THE MARSHALL ISLANDS PROBLEM

BRUES: This afternoon Dr. Conard will initiate the discussion
without, I guess, telling us where it may lead.

Bob!

CONARD: I have outlined on the board a few topics I thought might
be worthy of a brief review and discussion. Also I put down below the
main groups that were involved in the 1954 fallout accident with the
numbers of people involved and the approximate dosage of radiation
that they received. (See Figure I and Table 1.)

In discussing the case of the Marshall Islands accident, I think it's
important to point out that this represents a situation on a coral atoll
and it may be quite different from other fallout situations that might
occur. Characteristics of a particular fallout situation depend on many
factors such as whether the bomb is detonated over water, under water,
over land, the geography of the terrain, the populations exposed, time
of fallout arrival, length of fallout, etc. Fallout effects are somewhat
different from those produced by direct effect of the bombs. In Japan,
for instance, the major casualties came from blast and heat, with
fewer casualties from radiation exposure, whereas with fallout it is a
purely radiation exposure situation.

In Japan there were psychic trauma, physical trauma, starvation,
disease and many complications; in the Marshall Islands the Marshall-
ese people had a minimum of these factors involved. In addition, the
fallout produces a more complicated type of radiation exposure in that
you have not only whole body exposure but also the exposure of the skin
and internal deposition of radioactive materials.

A few other points of comparison with the ABCC studies might be
madc. The !arshallese groups, of course, are considerably smaller
than those of the ABCC studies. The vital statistics are very poor in
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Figure 1. Map of fallout area, Marshall Islands, March 1, 1954.
From R. Conard. (Courtesy Annals Int. Med.)

Table 1. Summary of fallout effects,
Estimated

Gamma
Fallout Dose Extent of

Group* Composition Observed (Rod&) Skin Lesions

Rongelop 64 Marshalles. Heavy 175 Extensive
(snow-Ilike)

Ailingnae 18 Marshallese Modemrae 69 Loss extensive
(mist-like)

Rorwerik 28 Americans Moderate 78 Slight
(mist-like)

Utirik 157 Marshallese None 14 No skin lesions
_ _ _or epilotion

*Also exposed were 23 Japanese fishermen who received a sublethal doae.
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the Marshallese people but the radiation dose is probably better
known in their case than it is in the case of the Japanese. Docu-
mentation during the acute period was fairly complete for the
Marshallese and not so complete for the Japanese. (The Marshall-
ese findings are reviewed in References 8 and 9, the Japanese
Hiroshima and Nagasaki data in numerous publications by the Atomic
Bomb Casualty Commission. )

The Marshallese population under study is fairly stable. * We go
back from year to year and find little attrition. We have an excel-
lent comparison population composed of relatives of the Rongelap
people who have moved back to live on the island of Rongelap. They
match reasonably well for age and sex.

The Japanese fishermen studies were made difficult by the com-
plexity of the dosimetry, the fact that on board the ship they lived
part time below decks, where they were more protected, and part
time above, etc. Perhaps later on Merril Eisenbud might say more
about the dosimetry in that group. (The data on the Japanese fisher-
men are reviewed in References 6 and 10. ) In addition, it was two
weeks before they arrived in port where the situation could be evalu-
ated. Another complicating factor was that during the course of
treatment they were given multiple blood transfusions and many of
them developed jaundice, liver disease, and one even died, probably
as a result of repeated blood transfusions.

Figure 2 is a photograph of Rongelap Island taken on March 1, 1954;
a typical South Sea Island village with loose palm construction.

Figure 3 is a rough sketch to show the types of radiation that people
were exposed to. The wavy lines represent gamma radiation, that is
whole-body penetrating type of radiation. The stippled area repre-
sents beta radiation which was largely responsible for the skin lesions
that developed and also the internal deposition of the fallout material.

The spectrum of the gamma radiation from the fallout was fairly
complex. There are quite a few different energy peaks as contrasted
to ordinary laboratory studies in animals. Ihe calculations of the

* The medical studies of the Marshallese are sponsored by the U.S.
Atomic Energy Commission and are carried out under the direction
of Brookhaven National Laboratory in conjunction with the Trust
Territory of the Pacific Islands (Department of Interior).
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Figure 2. Rongelap village as it was in 1954. From R. Conard.

Figure 3. Rough sketch showing fallout deposition. Wavy areas
represent gamrm radiation, and stippling represents beta
radiation. From R. Conard.
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gamma dose to the Rongelap people was made on the basis of estima-
tion of time of arrival of the fallout (which was believed to be at about
four to five hours after the detonation), the length of time of fallout
(which was calculated to be around 12 hours), and by the readings that
were taken on the Islands at the time of the evacuation, roughly two
days later. There was a telemetering device on Rongerik, as was
pointed out this morning, which gave valuable information on the
time of arrival there of the cloud of fallout and the 30-minute period
that it required to go off scale. In addition, on Rongerik there were
many film badges and the readings from these film badges afforded
"-aluable information on the dose and agreed reasonably well with the
other estimations.

In the case of the Japanese fishermen, the doses calculated were
around 170 to 700 rads based on extrapolation back to Day 0.

Gamma radiation in a fallout field produces a more penetrating
type o' radiation than occurs with ordinary laboratory uni-directional
radiation. Due to the geometry of the planar fallout field, the midline
dose is increased by a factor of about 1. 5.

So, this really gives a better indication of the biological effective-
ness, and we might take the Rongelap dose of 175 rads of whole-body
radiation and say that it actually represented possibly 260 rads or so
as compared with ordinary laboratory type of radiation. In the case
of the Rongerik group, from 78 to 120; the Alinginae, from 70 to 100;
and Utirik, from 14 to 20.

DUNHAM: What do you mean by the ordinary type of radiation?

CONARD: I mean uni-directicnal type of radiation.

BRUES: The numbers you give are rads in air?

CONARD: Yes. These were based on readings three feet above
the ground.

BRUES: And midline doses within the person .....

CONARD ...... were derived using the factor of 1. 5. The skin
dose was impossible to really calculate. As you know the beta spec-
trum in fallout has quite a smear of different energy components along
with some soft gamma. The energy spectrum of the beta radiations
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shower about 50 t•-. 80 per,7ent around 100 keV and 20 to 50 percent
around fy00 keV. So mcst ef it was pretty soft. There was also a
beta contribution from the fallout on the ground. It was estimated
that the feet got 2000 r frcm the ground source; at hip level about
600 and at head level, 30-!. The hair follicles must have gotten in
thr range between 4t, to YAO rads in view of the fact that epilation
developed but was not perrnanent in most cases. The internal radia-
tion was calculated indirectly from urinalyses that were taken
startin,3 about 15 days tfter the exposure and thereafter on numerous
occasions. 1- 4'as ezst~rate,.i that about 75 percent of the radiation
frozn fis,,n products wvas Jue to the radiostrontium, radiobarium
an' the rare earths.

Table 4' shows thi vari-!us rý9.14oelements that were calculated to
be in the orine at iDay I a: compr.red with Day 82. Probably radio-

iodine is ..he only isot,-pe that they absorbed that exceeded the MPG
level. By 82 days you will nc•e that these activities had diminished
to practically zero. These peoŽple were able to excrete this material
very rapidiy.

Tobie 2, EstUmoted body 6rden of Rongelap people (it).

Activity ,t Activity at{ Day I Day 82

St 89 I 1L6-2 2 0.19

so!140 0,34 - ; 7 0.021

Rare Eoath Gloup s - 1, 2 0.03

I1 (in OhyroWd gand) 6.4 - 11.2 0.0
U30 -O0.013 --

CCa45 0 - 1. ;9 0.0

SFe ilý aterini 0 - 0,016 (oll") 0.0

iS

SA_• m -•ii Ii • II IIi • •
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Now I would like to take a minute or two on the thyroid dose be-

cause the thyroid situation turned out to be one of the most difficult
problems we had to face in these people. The thyroid dose is usually
calculated on the percent uptake of the radioiodines by the thyroid
gland, the half-life in the gland, the size of the gland, and the various
isotopes to which the thyroid is exposed. In the fallout we have iodine-
131, 132, 133, and 135. Quite a few isotopes are involved, most of
which are very short-lived - the iodine-131 having the longest half-

life. The earliest direct measurements were made by Payne Harris*
at Los Alamos on 15-day urine. By using this indirect approach from
the urine it was calculated that at that time about one-tenth of one per-
cent was still being excreted and this, extrapolated back, gave about
11, 2 microcuries in the thyroid gland originally. This represented
about 160 rads of radiation to the adult gland, plus the whole-body
exposure, of course.

In the children it was a different story because of the smaller size
of the glands. James at Lawrence Laboratory (Reference 11) has cal-
culated for us that the children probably received in the range of 700
to 1400 rads to the thyroid gland. It was decided that the beta irradia-
tion of the neck which produced "beta burns" as shown in Figure 4 did
not contribute significantly to the thyroid dose in view of the superficial
nature of the beta radiation.

Figure 4. "Beta bums" of neck (subject No. 39, March 1954). The area

over the thyroid was a frequent site of "burns". From R. Conard.

*Harris, Payne- unpublished data.
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To go on with the story. people were evacuated by destroyer, some
by plane, two days after the accident and were taken down to Kwajalein
Atoll where , e had a large Navy base. We arrived on the scene about
eight days after the accident to carry out the extensive examinations.

When they arrived they were quite contaminated, particularly their
hair, and we had great difficulty in getting them decontaminated.

Figure 5 shows the people out in the lagoon at Bikini with soap and
detergents, cleansing themselves. In many cases we had to cut off
their hair because of the coconut oil holding in contamination. We had
to take their clothes away from them, and some of the women on
Kwajalein gave clothes to the Marshallese women to wear. It was quite
a might to see them walking around barefooted in Fifth Avenue types of
c lothing.

FREMONT-SMITH: No pictures of that?

CONARD: Unfortunately I didn't get any pictures of that.

None of them died. After the skin burns healed, etc., we moved
them south to another island temporarily because Rongelap Island was
too hot at t•hat time for them to move back. The Utirik people, however,
were moved back during this period since Utirik Island had a very low
degree of contanmination.

Figure 5. Marshallese bathing in lagoon at Kwajaleln in March 1954, to decon-
taminate skin and hair after fallout contamination. From R. Canard.
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In 1957, surveys of Rongelap showed that the Island was safe then
for the return of the people even though it still had a low level of con-
tamination. Figure 6 shows the new village that was constructed for
them, which is far superior to the village they previously had.

FREMONT-SMITH: Did they like it?

CONARD: They liked it very much.

FREMONT-SMITH: This is unusual, isn't it, to have people like
something that's been made for them?

CONARD: They had a hand in planning it.

FREMONT-SMITH: That makes the difference.

CONARD: Yes

Now, to go on. In regard to the lingering radioactive contamination
of Rongelapwe have carried out extensive studies of the radio-ecological
situation and I may say more about this tomorrow. L,ater I may also
comment on some of the psychological reactions to receiving compen-
sation from the U. S. Government, about $11, 000 per exposed person

Figure 6. Rongelap village today. From R. Canard.
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for injuries sustained. This has made them very happy, I might
add.

DUNHAM: What do they buy with that money?

CONARD: Motor boats, things that they get out of the Sears-
Roebuck Catalogue and other things. We're just hoping that they
are going to spend it wisely. So far they haven't gone too wild with
the spending.

DUNHAM: Does each one have an account?

CONARD: The Bank of America came in there and they have de-
posited their money there in most cases. In a few cases they wouldn't
put their money in the bank, but a lot of them are living off the interest
of their bank accounts.

WOLFE: When we tried to go out there with the ecological group
the Commissioner was very greatly disturbed for fear we would break
up their way of life. I don't know of any better way to break it up
than to give each one of them $11,000 to buy motor boats and things
like that.

CONARD: It was being broken up before that, though. The on-
slaught of Western civilization was rapidly coming into these islands,
and in the other islands it's also evident-not just in Rongelap, where
they have this money. You can see signs of advancing changes due to
American influence all the time.

I would now like to discuss the acute effects of exposure on these
people; first, the whole-body gamma penetrating rauiation effects.
Just to refresh your minds, you will remember that human beings
respond with various syndromes of effects related to dose received.
(See Figure 7. ) The most acute syndrome, of course, is called the
central nervous system syndrome, as depicted in the upper left-h.ind
part, associated with doses greater than 3000 and 4000 rads. Pre-
dominantly one sees ataxia and disorientation, signs of brain involve-
ment, and life is, indeed, very short for these people. Then with
smaller exposure (above about 1000 or 1500 rads) we have the gastro-
intestinal syndrome, so named because signs of nausea, vomiting,
diarrhea and dehydration related to the gastro-intestinal tract dominate,
and the individual usually dies within a matter of four to nine days
from acute dehydration and other effects. The bone marrow syndrome
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RADIATION SYNDROMES
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Figure 7. Radiation syndromes (schematic presentation'. From R. Conard
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or the hematological syndrome is that which occurs following doses
in what we call the lethal range. Of course, we really donit know
what the lethal range is for man, but it is guessed roughly to be be-
tween 250 and 450 rads. Owing to the effect on bone marrow, the
reduction in the blood cells results in infections and the development
of bleeding results from the blood platelet depression, and death
may result.

Then, of course, if there is recovery from these acute effects,
there is the possibility of delayed effects of radiation occurring, such
as leukemia, cancer and many other possible late effects.

MILLER: I just wanted to mention that the figure makes no men-
tion of cataracts, the intrauterine effects of radiation and the possible
genetic effects.

CONARD: It isn't meant to include organ effects, only the major
syndromes.

FReMONT-SMITH: It also doesn't say anything about the central
nervous system effects of low level radiation which you remember
the Russians had always claimed were so and which we have always
denied until we recently confirmed it at the Naval Radiological Labora-
tory.

CONARD: All theme syndromes overlap and there are many effects
in each of them.

FREMONT-SMITH: I wonder whether there is anything in this group

of people in terms of behavior which show that they had any of the low
level radiation effects on the central nervous system, which apparently
at the level of complex behavior patterns, conditioned reflexes, and so
forth, are now recognized to be so?

CONARD: We did not observe any, Frank, and at that time we didn't
go into sensitive means of testing this sort of thing. We had many more
important considerations. We didn't know whether they were going to
live or die, or whether we were going to have to request a hospital ship
to take care of them and that sort of thing.

FREMONT-SMITH: Yes. And at the time we were also denying it
existed.

CONARD: We weren't.
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FREMONT-SMITH: I mean as a government we were.

GONARD: Yes.

Figure 8 shows the characteristics of the hematological syndrome
with nausea and vomiting occurring early followed by rapid depression
of blood elements resulting in a critical period at the nadir where
infection and bleeding may be serious results. Hopefully, then the
bone marrow will start producing sufficient blood cells to bring about
survival; if not, death will ensue.

In the case of the Marshallese, they suffered from the early ef-
fects of radiation. Three-quarters of them became anorexic (lost
their appetites), some of them vomited and a few had diarrhea. This
occurred over the first two-day period and cleared up after that.
When they arrived at Kwajalein they seemed to be perfectly healthy.
The Japanese fishermen a)so went through an early period of fatigue,

headache and anorexia, nausea and so forth.

EISENBUD: I think there's one interesting point which also seemed
incredible to Wright, but the first dispatch 'bat we got foliowing the
evacuation reported that the natives were .; -. ,.sck and nauseous.

SCHEMATIC GRAPH SNOWING M.'JtW* .,'i CHANG&US AND
CLINICAL SIGNS FOR RADIATION ý*Si:, WHERE SURVIVAL

IS POSSIBLt (200-SO0 RADI)

rVOMITING, OIRN14EA

Poo

so HIE ELLYS-% iEDN........ • • FECTIO011PLtATELE.TS- 1\ ONll0FM4•LE[I[ONG

O 5 0 15 20 •go 30 35 40 45
DAYS AFTER EXPOSURE

Figure 8. Schematic graph showing major blood changes and clinical
signs for radiation doses where survival is possible (200-600
rack). From R. Canard.
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CONARD: Were seasick?

EISENBUD: Were nauseous from seasickness.

CONARD: Yes, I think that was the original interpretation, but
it soon became apoarent that none of the Alinginae, the other group
that received less exposure, showed the sickness and since only
the heavily exposed Rongelap group showed the sickness it was ap-
parent that it was radiation-induced. The blood elements showed
considerable depression, down to one-half and more below normal
levels, but, fortunately, they didn't get low enough in the Marshallese
people to cause any real evidence of infection or bleeding; we used
no specific treatment and none of them showed any signs of acute
radiation sickness as such.

In the case of the Japanese fishermen, some of their blood ele-
ments dropped even lower than in the Marshallese, indicating perhaps
a higher dose in some of them. But I would not say, lookng at the
blood work, that any of them received greater than 500 rad because
the depression didn't seem to reach levels that would substantiate that.

EISENBUD: What allowance can you make, Bob, for the fact that
they received a dose over a 14-day period?

CONARD: I agree that that certainly would moderate the effect.
But most of the dose that the Marshallese and the Japanese fishermen
received occurred during the first Z4 hours, I would say over half of
it, and so it was really more in the acute type of exposure classifica-
tion.

There was a slight weight loss in quite a few of the Marshallese
people and we were not sure whether that was due to their radiation
exposure or to the fact that they had a change of environment and
were eating different types of food, although they seemed to eat it with
great relish. The Japanese, as I mentioned earlier, were given multiple
transfusions over a number of days soon after they arrived in Japan,
and shortly thereafter quite a few of them developed infectious hepatitis
and jaundice and then, of course, one fisherman died in September.
It would seem to mosi of us in this field that his death was most likely
due to the blood transfusions that he had received.

DUNHAM' His peripheral blood picture just about returned to nor-
maI in July/, before he died. The jaundice camae on at about that time
and he died with essentially a normal blood picture. At least the total
count was in the normal range.
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CONARD: Yes, that is so.

FREMONT-SMITH: That would fit.

CONARD: But the Japanese have made quite a bit over the fact
that this liver disease might be radiation-induced, which is not at

all agreed to.

Now, to turn to the skin lesions. The Marshallese had symptoms.
of itching and burning durihg the first 24 to 48 hours. This fallout
material clung to the skin as a white frosty dust and it was very dif-
ficult to remove.

FREMONT-SMITH: Do yon. know why it would cling to the skin?
Why was that?

CONARD: As you know, in this climate the perspiration made it
cling and it got caked into the skin, I think.

Ninety percent of the people developed these so-called beta burns
beginning about two weeks after exposure. These lesions were first
characterized by pigmented skin, increased pigmentation, parchment-
like thickening of the skin and gradual desquamation; the epithelial
layer shed and a nonpigmented area was left beneath. In some people
the burns were deeper, as evidenced in the next few figures.

Figure 9 shows one of the boys who wasn't wearing much in the
way of clothing and had multiple superficial lesions of the skin.

EISENBUD: What's the time of this one, Bob?

CONARD: Thut was between two and three weeks. About three

weeks, I believe.

DUNHAM: April 16th.

CONARD: That was quite a bit later. These first appeared on

many about two weeks after exposure.

Figure 10 shows "beta burns" of the feet. Figure 11 shows the loss
of hair, whic occurred in about 90 percent of the children and 40 per-
cent of the adults, and which was usually spotty in na•ture. There were

usually beta burns or, the scalp in the areas of the epilation.
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Figure 9. Numerous superificial 'beta burns" of the skin of a young boy
who was wearing little clothing at the time of the exposure.
From R. Conard. (Courtesy Annals Int. Med.).

Figure 10. "Beta burns" of the feet. From R. Conard.
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Figure I I. Epilation in the temporal area of the scalp of a young girl.

From R. Conord. (Courtesy Annals Int. Med.)

WARREN: Is some ot this o-rcause they slept on the sand without

a pillow?

CONARD: Since the epilation was distributed over the head, no
more so on the back of the head, I don't think that this was a factur.

DOBSON: Bob, you sp.AW this morning about the cauatc ,,
of the fallout. Is there any evidý-nce that this played a significant
role ?

CONARD: I think th" it w-ight have agggravated the burns, it w.vas
caustic and we know that t r, chr hruias in cpHtijination with

radiation will enhance the elf. ti of rad~at.•,i. S.,o, it's Inr:tircl pos-

sible that this material .d erhance the severity of the lesions.

DUNHAM: There w.,s nothnrg to se for ten d.ays at d" .,i i vh- sk n

looked perfectly good.

CONARD: Yes. We dia..,'t t.•:• any erytheira, rvý 1)..

EISENBUD: Did anyb-dy netasure the pH1 of this material"
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CONARD: Yes, I think that's been done. That's the reason it was

declared to be highly alkaline. It was incinerated coral, calcium car-

bonate, calcium oxide.

EISENBUD: Excuse me. I didn't see how it could have helped, as-

suming it was calcined initially. It was in intimate contact with water
quite a long while before it actually fell out. It would seem to me if
it was calcined it would be hydroxide. This is an interesting specu-
lation and it's a really interesting point which I hadn't given much

credence to. I was hopeful that someone had done some work on this.

It's too late.

DUNHAM: There are no notes by the medicil personnel about skin
lesions and for ten days after we got there we saw none.

EISENBUD: The normal humidity of the atmosphere in that part
of the world I should think would result in conversion of the oxide.

Apart from that, this whole fireball sucks up enormous amounts of
water which eventually cool the fireball; and then there are rainfalls.
It just seems incredible to me that calcium oxide could persist for four
hours in that atmosphere, in this case seven hours, but this is just
speculation.

BUSTAD: I think Chuck Dunham's point is quite a critical one in

this case, in that a radiation burn will show up after a considerable
period of time during which there may be no manifestation of injury.

CONARD: Yes. This is characteristic of radiation burns, that

there's usually a lag after the burn before the lesion shows up as con-

trasted with thermal and chemical burns.

WARREN: A chemical burn would come within a few hours, Z4 hours
or so.

BUSTAD: Yes, except with radiation you may have had a transient
erythema within a few hours. In comparative studies on small pigs
using beta particles we observed a transient redness which disappeared
within the first 24 hours.

CONARD: Yes. This was true of the Japanese fishermen, too.

BUSTAD: In the light-colored swine, injury would be manifested in
14 to 2 1 days.
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TAYLOR: Are there any other examples of beta burns to human
beings besides the Bikini ones ?

CONARD: Yes, there are quite a few.

TAYLOR: Are these reactor accidents?

CONARD: "Beta burns" have been reported in persons carelessly
handling fission products (Reference 12) and from exposure to other
radioactive sources (References 13 and 14).

LANGHAM: There are hundreds and hundreds of examples of burns
of human skin.

DUNHAM: Lowry had a case.

They have been reported by dermatologists and cancer therapists.

EISENBUD: Could I ask one question about this lye. Isn't coral
calcium silicate ?

DONALDSON: No. There's very little silicon.

It's calcium carbonate.

WARREN: You might have flakes of calciur.n oxide or hydroxide
which could burn a moist skin, but a very dilute lime water has been
used as a soothing solution for burns.

CONARD: There are about 15 cases in the Rongelap people that
still show some residual pigmentation and scarring as a result of the
burns. The Japanese fishermen had some rather severe beta burns,
particularly on the hand with which they were handling the fish lines
between the thumb and the index finger. One area that was heavily
involved was on the crown of the head. They frequently wear a hand-
kerchief around their head and the crown of the head was exposed.
The belt line was a frequent site of involvement. (See Reference 15.

BRUES: Dr. Tsuzuki told us that the older fishermen had more
damage to the skin of the head because, in general, they aiun't wash
their hair as often as the younger fishermen did.

CONARD: That's interesting.
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From the Marshallese experience we learned about certain factors
that influence the development of "beta burns. " The Americans on
Rongerik recognized the danger of the fallout and immediately went
indoors in their Butler buildings. They took showers and changed
clothes. As a result their skin exposure and internal exposure was
"minimal compared to the Rongelapese., The older Rongelap people

who stayed indoors and others who went wading and swimming had
fewer skin burns. A single layer of cotton clothing was proved to be
sufficient to protect the skin.

The internal absorption of the radioactive materials produced no
acute effects that we could observe. They had three millicuries of
fission products that were calculated to be in their gut but this pro-
duced no effect that we could see.

Probably the stronx,•=m and radioiodine are the most serious of the
radioisotopes that are present in this acute fallout situation.

DOBSON: Excuse me, Bob. How many millicuries did you estimate
they had in the gut?

CONARD: Three.

DOBSON: Three?

CONARD: Yes, three.

TAYLOR: Was that probably by inhalation?

CONARD: Mostly ingestion. The particle size of the fallout was
too large for optimum absorption into the alveoli of the lungs.

UPTON: Do you wish to imply that there were not depressing ef-
fects on the marrow from internal contamination, Bob?

CONARD: Yes, I feel that's true, since I think it was calculated
that the dose over the whole period of time that the Marshallese re-
ceived to their bones was in the order of several rads-something
of that nature.

UPTON. Surprising.

FREMONT-SMITH: Why does it surprise you?
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UPTON: I've been apparently laboring under a wrong impression
for many years that the internal dose to the marrow was higher th in
you say it is, Bob.

TAYLOR: Is that from concentration oi strontium-90 in plants?

UPTON: Just total fission product intake from one source or
another.

EISENBUD: Are you talking specifically in these cases or in
general?

UPTON: No, the Rongelap cases.

WARREN: They weren't there right along to eat local food or get
exposed internally.

CONARD: The actual body burdens of strontium-90 that had ac-
cumulated over years for the Rongelap people amount to about 5 per-
cent of the MPC for adults and ten percent for children.

EISENBUD: The Japanese fishermen lived at sea for 14 days in
very intimate contact with fallout. It's quite a remarkable thing
that Koboyama had, I believe, when he died, 2 millicuries of strontium-
90 per gram of calcium in his bones, which is about 20 percent of
what children have today. I mean it's a small dose. I think that one
of the comforting things that came out of this experience is that the
human body in close contact with surface contamination apparently
has better defenses than we had anticipated against absorption of at
least the less soluble components.

Now, the iodine did get in, as Bob indicated.

CONARD: We felt very encouraged about the whole internal situa-
tion. To be honest with you, we were misled. We felt that the in-
ternal situation was far less of a hazard than any of the others and,
of course, we still do, but we certainly did underestimate the hazard
of the absorption of radioiodines, as you'll see in a few minutes when
I get into that aspect of it.

WARREN; Wouldn't the radioiodine be in gaseous form and inhaled
rather than ingested, and wouldn't that be why the concentration could
have been higher?

S. • -I I' 'E' ' I -- •T II' . . . . . . . .I 1 . . •
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CONARD: They must have inhaled some from the cloud as it
passed over but the majority of the radioiodine absorbed probably
came through contaminated drinking water since it rained the night
of the fallout. Moreover the people were on water rationing, every-
one receiving about a pint a day including the children. So most of
it was in the drinking water.

WARREN: Yes. It would be scrubbed out in the rain.

CONRAD: So, during the years the Marshallese people have
remained generally in good health and we have not seen any illnesses
or any deaths that we could directly relate to the radiation effects
except for the thyroid situation which I will come to shortly and the
one death in the case of the Japanese fishermen. They have been
healthy over the years.

As far as mortality is concerned, 15 deaths have occurred among
the 84 in the most heavily exposed group, which represent about 13 per
thousand, and this is compared to about 8 per thousand in the Marshall
Islands as a whole. So we do have some increase in mortality but
whether this is significant in such small numbers it is difficult to say.
We have a greater number of older people in the original Rongelap
group also.

As far as malignancy is concerned, there have been two cases of
cancer in the exposed group plus one case of cancer of the thyroid.
So we have to keep an open mind as to whether we will eventually have
an increased incidence of cancer. Again, the numbers are small.

As far as the skin is concerned, the only late effect that we have
noted in the Marshallese is in the appearance of moles, benign nevi,
in the areas that were more heavily irradiated.

Figure 12 shows some of the moles that have developed in the
case of one woman who had fairly clear ulcerations on the side of her
neck early after fallout during the acute period. Figure 13 shows
residual scarring resulting from a severe "beta burn" of the ear.
Figure 14 shows a case of one of the Japanese fishermen. I took this
in Japan four years ago. It shows an area of permanent alopecia. The
Marshallese hair all regrew except that in one case there was a slight
alopecia, but in the Japanese fishermen there are two cases that still
show some degree of alopecia, that is, a permanent bald area from
the radiation. Some of the fishermen had "beltline" lesions with some
degree of blood vessel dilatation (telangiectasia).
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Figure 12. Benign nevi (moles) that devel- Figure 13. Scarring of ear from "beta
oped 8 years later in area of burns". From R. Conard.
"beta burns". From R. Conard
(Courtesy Annals Int. Med.)

Figure 14. Permanent alopecia In Japanese fisherman.

From R. Conard.
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Now, a more serious finding in the Marshallese was that over the
years the children, particularly the boys exposed at less than 12 years
of age, have tended to be somewhat stunted in growth, have shown some
lag in growth and development (Reference 16). We have carried oult
numerous growth measurements and x-rays for bone growth, and so
forth, and this finding has become apparent.

Figure 15 shows a comparison of bone age in some of the males.
The dotted line represents the exposed males compared with the un-
exposed males on the left, and on the right the females. The base
line represents the American standard. The Marshallese tend to be
somewhat smailer than American standards. Shortly, I'll have a
little more to say about this lag in growth in the Rongelap children.

We have carried out blood work every year, of course, and Figure
16 shows that there's been a slight lag in complete recovery of the
white count and platelet count up until about 11 years after exposure.
The straight line represents the unexposed control population.

We have carried out numerous aging studies to see if we could de-
tect any premature ag~i~g effects and we haven't seen anything along
that line.

Life shortening has not been apparent in these people from this
limited study.

Fertility based on birth rate has shown that about the same birth
rate has existed in the exposed population as compared with the un-
exposed population. They've had about 70 babies and these babies on
the whole appear normal. We haven't seen any greater incidence in
the congenital defects in the babies of the Rongelap exposed as com-
pared with the unexposed.

Whether there was an early sterility or not, we do not know. We
did not test it, of course. It probably did occur during the early
period. The Japanese fishermen showed quite a drop in sperm count
which lasted for three years, but since that time they've had children
repeatedly and recovered their sperm count.

During the first four years the exposed women showed some increase
in miscarriages and stillbirths. About 41 percent of the births during
that period ended in nonviable babies compared with only 16 percent in
the unexposed group.
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COMPARISON SKELETAL AGE
AND CHRONOLOGICAL AGE
tIl & 1962 (POOLED DATA)
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Figure 15. Comparison of skeletal age and chronological age
(1961 and ] 962 pooled data). From R. Canard.
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Figure 16. Depression of blood elements in Rongelap people.
Percent depression compared with average counts
of unexposed people. From R. Conard.
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Examination of the lens for possible opacities has not revealed any
evidence of radiation-induced opacities of the lens. Remember, of
course, that the Marshallese didn't get neutron radiation, which has
a much higher RBE for opacity than gamma radiation.

We haven't carried out any specific studies of genetic effects, par-
ticularly in view of the generally negative result of the studies of
Neal and Schull (Reference 17) and others in Japan. I'm sure there
must be an increase in the mutant pool of these people and we have
seen evidence of chromosome damage in the peripheral blood cells.
We have cultured their blood and found an increase over the normal
in the number of chromosomal aberrations.

FREMONT-SMITH: Were these persistent?

CONARD: Yes. This was ten years after exposure.

FREMONT-SMITH: You don't know what they were earlier?

CONARD: We didn't test them earlier.

MILLER: More than the Hiroshima survivors?

CONARD: Yes. I was going to say that also in the Hiroshima sur-
vivors and in the Japanese fishermen there's been a persisting in-
creased level of chromosomal aberrations. So I suppose we would
have to expect that there are genetic mutations that exist in these
people. Perhaps Bill might say something about that.

FREMONT-SMITH: At least in the blood cells.

CONARD: Yes.

FREMONT-SMITH: We don't know whether they are operating in
the genes.

CONARD: I should imagine there would be some increase in general
somatic mutations.

FREMONT-SMITH: All right. I thought you meant the genetic mu-
tations.

CONARD: And also in the genetic.
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FREMONT-SMITH: The genetic, to3.

EISENBUD: What's known about consanguinity in this group?

CONARD: This -is a good point. We've gone into that and it turns
out that these people probably do have a somewhat greater degree of
consanguinity than we do, but in the exposed group we checked the

number of first-cousin marriages and second-cousin marriages and
this sort of thing and found that actually they had a lower rate of con-
sanguineous marriage than occurred in a comparison population.
This also has bearing on growth and development because the children
of consanguineous marriages are known to be sornewhat retarded.

SCHULL: It might also have a bearing on the finding of increased

percentages of abortions. If the latter reflects immunologic incom-

patibility between mother and fetus, fewer abortions would be ex-
pected among the pregnancies of consanguineously married individuals
than among those of unrelated spouses.

EISENBUD: I don't see how they can get away from their cousins

on a small island like that. I don't think they are completely inbred.
Do they mix up much with the other islands?

CONARD: Yes, there's quite a bit of communication with other

islands and people come in and bring in fresh blood! [Laughter]

FREMONT-SMITH: You mean small transfusions? [Laughter]

ROOT: I had heard that they had a low birth rate and that's why
the custom of adopting other children into families had arisen.

CONARD: It may be true from the poi-.t of view of infant mortality
which up until more recently has been quite high, but now we have
brought in better medical care, and so forth, and the infant mortality

is greatly reduced. But they do adopt children, too.

Now I would like to discuss the most serious finding in the
Marshallese, that is the development of the thyroid abnormalities.
Until 1963 we had thought that these people had normal thyroid

glands. We had already detected this lag in growth and development
in exposed boys and we really didn't have any explanation for it. We
carried out numerous thyroid tests and so-called PBI (protein-bound

iodine) tests of the blood, which are good indications ofthyroid activity,
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and we found them to be normal. However, since that time, as an
aside, we have discovered that these people have a peculiar protein
in the bloo-, an iodoprotein which is quite high and no doubt gave us
falie levels of the PBI readings earlier, and this may have thrown us
off the track.

DUNHAM: It is true of all Marshall Islanders?

CONARD: Yes.

DUNHAM: I see.

CONARD: Four years ago we first noted a thyroid nodule in a 12-
year-old girl and since that time there have been increasing numbers
of these abnormalities until now we have 19 cases of thyroid abnor-
malities; 17 people with nodules and two boys with completely rAonfunc-
tioning glands, that is, a hypothyroid situation (References 9, 18, 19).

WARREN: Myxedema?

CONARD: They had signs of myxedema, yes. They were the two
most dwarfed boys in the village.

FREMONT-SMITH: Were these thyroids that were destroyed or
never developed?

CONARD: Presumably destroyed.

FREMONT-SMITH: How old were they?

CONARD: They were at the age of 15 to 18 months, which seems to
be a critical age for children.

FREMONT-SMITH: When they were exposed?

CONARD: Yes.

MILLER: Was there any other child in that age range at the time
of exposure?

CONARD: There were several in the one-to-three years of age
range.
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ROOT: They would be closer to the ground radiation and would get
a bigger dose, wouldn't they-in addition to the fact that the organ it-

self is smaller? They would be at the level of the most intense radia-
tion.

CONARD: That's true. That probably increased their whole body
dose somewhat, but this would be negligible compared to the increase

in the absorption of radioiodines into their glands, andthat is the
biggest factor by far. In other words, 700 to 1400 rad radiation came
from radioiodine absorbed compared to only 175 of whole-body radia-

tion, and if you want to assume that the children were getting a little
more, you might increase it to 200 or so.

ROOT: They would be crawling around at the age of 15 months

probably.

CONARD: Yes.

FREMONT-SMITH: Would their thyroids be in a stage of develop-
ment where they would absorb a greater percentage from a given dose
of iodine ?

CONARD: I think it's assumed thac their glands absorb as much as

the adult, but being smaller, the same dose is distributed in a smaller
gland.

FREMONT-SMITH: Right. So this means per gram of gland they
were absorbing more.

CONARD: Right. They were getting a higher dose.

BRUES: Is there also a possibility that the thyroid in these children
would be close enough to the skin that the beta dose would be greater,
or at least would be appreciable while not as appreciable in the adult?

CONARD: We didn't feel that that was the case, Austin, because
the beta radiation was so soft that it was attenuated in only less than
a milliliter of the skin.

CASARETT: Bob, were these nodules appearing in relation to the

onset of pubescence in most of these cases? Could the pubescence
period and the endocrine disturbance associated with it be a stimulat-

ing factor in the production of nodules at the time they did appear,
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which is apparently about ten years after the exposures for the first
case?

CONARD: That's right. I think that's very likely to be the case,
that most of these children were going into adolescence and there was
a greater requirement perhaps on the thyroid due to increased meta-
bolism and this could put a greater strain on the thyroid, and then they
began showing the effects of a hypothyroid state.

Table 3 shows the distribution of cases; "R" represents Rongelap,

"A" Alinginae, "U" Utirik, and "C" control. Here in the first four

groups we have children less than ten years of age. You will notice
that in the Rongelap exposed group there were 19 children that re-
ceived a gamma dose of 175 and a thyroid dose of 714 to 1400 rads.
We found on the last survey another thyroid nodule, so we have 84
percent in•stead of 78.9. The incidence in the Alnginae group-six
children, none; Utirik-40 children, none; and the control children-
61, none. In the Rongelap adults there were three nodules in the 36.
The Alinginae adults had one nodule, which was not typical of the
other radiation-induced cases. You can see that in the other popula-
tions there was only a small percentage of nodules and most of these
were in older people which appears to be a normal incidence.

Table 3. Thyroid nodules (including hypothyroidism) in Marshallese
populations.

I Estimated %
Age No. in Gamma Thyroid Thyroid

Group At Exposure Group Dose (rads) Dose (l*,rods) Nodules

R <10 19 175 700-1400 84.2

A <10 6 69 275- 550 0.0

U <10 40 14 55- 110 0.0

C <10 61 0 0 0.0

R >10 36 175 160 5.5

A >10 8 69 55 12.5

U >10 59 14 15 3.4

C >10 133 0 0 2.3

(R=Rongelap; A=Ailingnae; U=Utirik; C=Unexposed)



SESSION III 125

Eleven cases were operated on, nine children and two adults.
Figure 17 shows the nodules at surgery. Note the hemorrhagic
nodules. It turned out at surgery that practically all of these glands
had multiple nodules whereas at the clinical examination we had only
been able to feel one or two; at surgery in most cases the glands were
pretty well shot with nodules.

FREMONT-SMITH: Does this mean that a lot of other cases where
you didn't feel anything also probably had multiple invisible nodules?

I

CONARD: Yes, it's quite poss 4 ble that we were unable to palpate
minute nodules in some cases, I can't deny that.

FREMONT-SMITH: Yes.

CONARD: Figure 18 shows one of the glands in one of the children
that was sliced up just to show you the consistent nature, the multiple
nature, of these nodular changets in the gland.

WARREN: Is that pigment or extravasated blood?

CONARD: A lot of that is hemorrhagic blood pigment. The histo-
logical examination of these nodules showed that they were all benign;
they were of the type usually seen with iodine deficiency but, of course,
we know that on Rongelap there's no iodine deficiency. The iodine
level in the foods is normal and the urinary excretion of iodine,
checked in quite a few of these people, has been within the no,..ial
range. Furthermore, we don't know of any goitrogenic foods on the
Island. The evidence seems overwhelming that this is a radiation-
induced phenomenon in these people.

There was one case in a 40-year-old woman in which the nodule
was malignant. Now, one can argue"'that this may be just a normal
occurrence. A lot of people believe that cancer of the thyroid is
not easily produced by radiation exposure, but certainly in a small
group like this heavily-exposed one it has to be considered as a
possibility anyway.

MILLER: You said that there is overwhelming evidence that this
is radiation-induced. You didn't mention yet that part of this evidence
is observations made in other radiation-exposed groups.

CONARD: Yes, that is certainly true.
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Figure 17. Benign thyroid nodules at surgery. Arrows
point to nodules. From R. Canard.

Figure 18. Sectioned thyroid gland showing multinodular, cystic and hemor-
rhagic nature of the gland. The nodules were benign. From R.
Canard. (Courtesy New England J. Med.)

S!
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MILLER: Which others show it?

CONARD: Which other examples, you mean, from the literature?

MILLER: Right;

CONARD: Numerous animal studies have shown the causative re-
lationship of radiation of the thyroid with later development of both
nodules and malignancy (References 19 and 20). This also applies to
:adioiodine (References 21 and Z2). Also examples in human therapy
include patients, particularly children, treated with radioiodine for
hyperthyroidism, which have been shown to later develop nodules
(Reference 23).

MILLER: Then external radiation also has had some effect?

CONARD: External radiation certainly in children. A causal re-
lktion of irradiation of the neck region in infants and later develop-
ment of thyroid cancer and nodules has been clearly demonstrated
(References 24 and 25). There appears to be an increased incidence
of thyroid carcinoma in inhabitants of Hircshima and Nagasaki ex-
posed to radiation from the atomic bomb explosions (Reference 26).

TAYLOR: Was this given for diagnostic purposes?

CONARD" Radioiodine was given for treatment of hyperthyroidism,
to destroy part of the gland.

DUNHAM: Big doses.

CONARD: Yes. It takes about 10, 000 rad to successfully treat
hyperthyroid conditions whereas in some cases, to ablate the thyroid
gland, such as in angina pectoris (heart disease) they use doses of
50, 000 to 70, 000 rad to the thyroid gland to destroy it.

We haven't seen any recurrence of cancer in this one Marshallese
case. She's had complete surgical and radioiodine ablation of her
gland.

Now, the correlation of the development of these thyroid abnormali-
ties and the growth retardation in children has become increasingly
clear. These children in recent years have shown more and more
evidence of reduced activity of the gland, and, as I said, the two

S. .. .. . .... .. . ... ... . . . . .. .. ... . . . .
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dwarfed boys that were four years behind in growth and development
show a definite correlation there.

So, beginning two years ago it was decided that we should treat all
of these exposed people with thyroid hormone in the hope of reducing
further development of nodules, to prevent cancer and hopefully, give
an increased growth rate in those children that had shown the lag.
Figure 19 shows the skeletal age development of the two boys that
were most dwarfed. You can see that at the time .of thyroid hormone
therapy institution there was an almost immediate spurt in growth.
We hope that in the next survey we will see increased growth rate in
other children as a response to the treatment with the thyroid hormone.
We are having difficulties getting these people to take their daily tab-
lets. They just don't seem to want to do it. I was very disappointed
when I returned from the last survey to find that the blood levels of
the thyroid hormone in the affected childr-en were quite low, which
meant that a lot of them were not taking the drug. So we have a real
problem getting them to take the drug for the rest of their lives, par-
ticularly the children.

DOBSON: Bob, in your earlier discus qiun of these patients, did I
understand you to say that you are differentiating among different
iodine-carrying proteins in the blood?

SKELETAL AGE DEVELOPMENT
SUBJECTS *3 AND *5
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W
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CHRONOLOGICAL AGE (YEARS)
Figure 19. Skeletal age development before and after hormone thorapy

in two boys showing greatest growth retardation. From R.

Conard (Courtesy Annals Int. Med.).
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CONARD: Yes. We've done considerable work on the different
protein-binding levels of the different blood proteins.

BUSTAD: On the basis of our work with radioiodine in animals and
also a fairly extensive review of human data, I would not have pre-
dicted, nor can I find very many people that would predict, that you
would see frank hypothyroidism with 1400 rads from radioiodine and
175 r from gamma exposure.

DUNHAM: Have you kept any animal ten years?

BUSTAD: Yes. In fact, we have fed sheep radioiodine for 11 years
every day of their life.

MILLER: These were little sheep?

BUSTAD: Yes, they were exposed in utero since their mothers
were fed radioiodine, In the cases of the Marshallese children, their
dose was an acute one at a sensitive time, but since the calculated
dose appears insufficient to cause hypothyroidism I'm wondering if
there could have been two or three times the thyroid dose in some
children. Maybe they drank more water or maybe a few children

licked themselves and contaminated objects around them and realized
significantly higher exposure. I have difficulty getting three times
as much, which I would say might be the minimum exposure from
radioiodine which would result in frank hyperthyroidism. I would like
some reaction to this.

FREMONT-SMITH: Is this potentially a species difference?

BUSTAD: I think generally the acute ablating dose for most animals
is very nearly the same. In an adult person it's reported to be about
30, 000 rads, which is similar to that we have observed in sheep.

FREMONT-SMITH: Many other experiences with animals show

that you do get species differences of various kinds and therefore pre-
diction from several species of animals that you have used doesn't

apply to humans.

UPTON: How about Sol Michaelson's work, George, in dogs?

CASARETT: That work (Reference 27) bears out the fact that ex-
ternal radiation with x rays will cause hypofunction of thyroid, myxe-
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dema, with much lower radiation doses than those required from inter-
nally administered radioiodine. After 2, 000 rads of x rays to thyroid
the myxedema appears in about a year. With reduction of x ray dose
the time taken ior the myxedema to develop in dogs increases in a
manner indicating a slower progression of the underlying mechanism
at lower doses. There is a possibility that radiation from external
sources, in addition to the internal radioiodine, may have contributed
to the thyroid changes in the children in question.

BUSTAD: That was my next point. I think that 200 r or 300 r is
not an insignificant amount from the standpoint of thyroid damage.
These children probably received a considerably more qffective dose
per rad from external gamma to the thyroid than from 1131 and there
is some substantiation for this from animal data. And if I can then
stretch a point and say, "Well it's five times more effective".....

UPTON: ..... because of dose rate or dose distribution within the
gland?

BUSTAD: Yes, I think there are at least two things that contribute
to this. In order to get the same equivalent rad to the thyroid from
1131 you have a much lower dose rate because it's extended over many
days. With the total body radiation it was a sudden thing over a matter
probably six or eight hours. In any case it was very acute. The other
thing is that a lot more than thyroid tissue was affected following ex-
ternal gamma exposure. With the radioiodine, however, the periphery
of the thyroid gland is probably receiving 25 percent of the dose at
the center of the gland while in the case of external irradiation the
entire thyroid gland is being uniformly irradiated as are the contiguous
structures. I think this too is important.

The other thing that is worthy of note is that in Dr. Hempleman's
studies (Reference 28), which I briefly discussed during our first
meeting, he noted a high incidence group of about 268 children who
were irradiated early in life anteriorly and posteriorly for total doses
of 200 to 600 R or more. Of the 268, there were 20 that manifested
thyroid neoplasms. Half of these were cancers. It's interesting to
me to note that in your Marshallese group, Bob (Dr. Conard), the
children manifested no cancer, only thyroid adenomas (Reference 29).
This was also the pattern in our sheep studies. We had one fibro-
sarcoma and one adenosarcoma and 30 or more adenomas, and this
pattern of response has characterized most of the followup studies
of the children who were exposed early in life to radioiodine. That

0 . .
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is, there seems to be a higher proportion of cancer per total neoplasms
than with the radioiodine studies, but I'll admit there isn't always
comparability and many of you could then say, "But we don't know how
many of these who are still walking around may have adenomas. " We
know that in adult populations there is a high incidence of thyroid
adenomas; in fact, in those of you who are over 50 years old, if we
removed your thyroid (if it isn't already removed) we would probably
find adenomas in half of you. A study was done several years ago in
which it was shown that half of the people over 50 had thyroid adenomas
and most of them didn't know it and seemed none the worse for them.
The moral of the story is if you're going to have a neoplasm, choose
the thyroid.

FREMONT-SMITH: Were any primates used in the experimental
animals, any monkeys which might be closer to man?

BUSTAD: The only studies in the sub-human primates that I'm
familiar with are those by Pickering (Reference 30), and he was con-
cerned mainly with the uptake in the very young-the fetal thyroid.
There have been no long-term studies with radioiodine in primates
to my knowledge. I think that most of the data that I've reviewed-and
I think I have reviewed most of it in this field-certainly indicated to
me the species that have been worked on.

FREMONT-SMITH: But they're all lower species?

BUSTAD: Well, no. We've also looked Pt human cases where there
was radioiodine given.

FREMONT-SMITH: Okay.

BUSTAD: The effect is similar. It will take an acute dose of
30, 000 to 50, 000 rads to ablate the thyroid of sheep. Dr. Goolden

(Reference 31) in England, lookng at a lot of human cases says it will
take a comparable dose for a human adult. There's one exception to
this that some of you may bring up, and that is the work of Dr. John
Garner now at Colorado State Univerisity (Reference 3Z) who says
that cattle thyroids are unusually resistant and may take over 100, 000
rads. In all of these cases a lower dose will cause hypothyroidism
if you wait long enough.

WARREN: The jack rabbit is susceptible, too.
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BUSTAD: Yes.

CONARD: Are you intimating that in the case of the Marshallese
their gamma dose was probably significantly higher than we have cal-

culated?

BUSTAD: I'm only trying to generate ways these children may have
had more radiation than was estimated. In addition to you, I've talked
to many other people who have had association with it and they will ad-
mit that maybe it could have been something over 200 (quite a bit over
200 possibly), and then we have to admit that 1400 rad as a maximum
may not be a true maximum depending on what the experience of these
children was during this period. I'm also worried a bit about the

short-lived isotopes which can really contribute very heavily to a
radiation dose, and I'm speaking of iodine 135 and 133. The fact is
they may contribute up to half or more, especially in the early period.

MILLER: You keep speaking of 30, 000 r to ablate the thyroid in an

adult; how much is required in an animal one-month old?

BUSTAD: I feel that-and this is partially intuition-it's possible
to see hypothyroidism. If you permit me to choose any animal and
choose a certain dosage regimen, I could produce it with maybe 5000

or 6000 rad in an animal that's very young providing you wait the ten
years or so that Dr. Dunham mentioned earlier.

MILLER: There is a need to make a study in animals that dupli-
cates the experience of these children.

BUSTAD: Well, I've discussed this with Dr. Dunham some time
ago and some of this is under way.

DUNHAM: I think the point is well taken that it is a combination
of internal and external.

BUSTAD: That's right.

DUNHAM: And in the other data, it's either one or the other.

BUSTAD: That's right. And I feel strongly about this.

BRUES: Ablation of the thyroid is a different matter as regards the
production of adenomas. You have to leave some tissue but remove

enough so that the pituitary sees a thyroid deficiency and stimulates
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the thyroid cells that remain with thyroid-stimulating hormone. So
I would suppose that the adenomas would go through a maximum at
some point. In addition to that, if with radioiodine, as you have said,
Leo, the irradiation of the thyroid is not homogeneous so that the outer
layer gets less of a dose than the internal part, there might remain a
reservoir of cells on the periphery which would be stimulated by the
pituitary response to hypothyroidism.

CONARD: But we had two cases, remember, with ablation and
with practically no thyroid function. These glands are gone.

DUNHAM: What's your evidence that there is ablation? You said
hypothyroid. How hypo were they?

CONARD: Their PBI's dropped to below 2 micrograms percent,
their glands were no longer palpable, and their iodine uptake was
nil. I do not see how you could account for this ablation on the basis
of the increased whole-body radiation since, if the whole-body ex-
posure had been increased by even a factor of two, we would have
seen considerably lower white counts than we did.

BUSTAD: If you look back on these two boys can you really separate
out the blood picture from, say, 150 r versus 250 r exposure?

CONARD: I think so. I think if they had had 250 rad we would have
seen signs of infection or bleeding in these kids.

AYRES: You said a while ago that the thyroids of these young chil-
dren would absorb about the same amount of iodine as an adult but
the glands were smaller. Is that taken into account in the internal
dosage calculation?

CONARD: Yes. This is what brings the child's dose up so much
higher than the adult dose.

AYRES: I just didn't notice.

BUSTAD: A factor of ten.

BRUES: In fact, the ratio is better estimated than the absolute dose.

CONARD: Perhaps! [Laughter]

S--- ~ . . . ---- -

L -
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CONARD: Figure Z0 shows one of the boys with greatest growth
retardation (oin the right) standing beside his brother who is a year
younger. Shortly after this picture was taken we started the boy on
thyroid hormone treatment. Figure 21 shows the same stunted boy
on the left before treatment and on the right a year later.

ROOT: His features- the myxedema is gone.

CONARD: Yes. He's changed in appearance. I hardly knew him
when I saw him after treatment with the hormone.

We'll go on then to the chronic exposure from residual fallout.
I refer here to the period following the first few days of acute exposure.
In this situation we have low dose rate whole-body irradiation, possibly
some irradiation of the skin, and internal absorptior of some radio-
active isotopes.

We know that chronic low dose exposure such as this will increase
to some extent the incidence of leukemia and cancer of the skin and
h. s been seen by radiologists over the years. But we are in a region
that we really know very little about in regard to human effects. We
get down into the region in which there is controversy over whether or
"not there is a linear dose effect relationship and whether or not there
is a dose threshoid for the effect.

In the case of the Marshallese, at the time of Lheir return to Rongelap
Island there was a low level contamination consisting mainly of the
radioisotopes cesium-137, strontium-90 and zinc- 6 5. Though the body
burdens were weil below the MPC levels, it has afforded us a anique
opportunity to study the radioecological sit-iation in the Marshallese.
Perhaps in your discussion tonmorrow, Lauren, you might bring in a
little bit more on this aspect of the thing.

DONALDSON: Yes.

CONARD: I find it extremely difficult to visualize what the situation
will be during the aftermath of the atomic bomb. I have tried to vis-
ualize the importance of residual fallout in this situation and I just
can't give it too much emphasis. To me, if one survives the acute
fallout situation the economic, transportation, and psychosocial prob-
lems will far outweigh the residual fallout problem in importance.
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Figure 20. At right, a 12-year old boy with greatest growth retardation;
at left is his brother a year younger. From R. Conard.

6k
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Figure 21. Same boy with retarded growth as shown in Figure 20; at left,
before thyroid treatment, and at right 6 months after treatment

began. From R. Canard.
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UPTON: Could I ask, Bob, about the dose rate at the time they
were evacuated? Suppose it had been impossible to get them out
promptly? Suppose one had waited a few days or a few weeks, would
the situation have been vastly different in the outcome?

CONARD: There wouldn't have been as much difference as you
might think. The total dose would have been, say, around several
hundred rads, around 250 I believe it was, if they had stayed on there.

DUNHAM: And never left at all?

CONARD: Yes.

ROOT: Is it because of the short half-life of most of the elements
that there would have been no appreciable increase with time?

CONARD: It's due to the fact that the shorter-life elements are
dying out and only the longer-life ones are left, so that the radiation
dose rate reduces with time and the dose rate would have been con-
siderably less as time went on.

ROOT: Like, for instance, if you have strontium-90, does the body
take up as much as it can in the initial stages so the residual strontium-
90 doesn't have much effect?

CONARD: You do reach a point of equilibrium with the environment,
that is provided the dietary source of strontium-90 remairis constant.

UPTON: But the total dose wouldn't have been twice what it was
had they remained indefinitely on the island?

CONARD: No, not the whole-body dose.

TAYLOR. Is that independent of strontium-90 concentration in the
food that they eat? I thought that that didn't really come up.

CONARD: In the Marshallese the majority of the present body bur-
den of strontium-90 is from their native dietary source after moving
back to the island.

AYRES: In the first few days the concentratinn of strontium-90
would have been very, very tiny, whereas ten years later it would
have ,aen a significant fraction of what was left.

r • . . . .. . . . . . . . . . . .. . . . . . . .. . . . .
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CONARD: Relatively greater, yes.

EISENBUD: As a general rule, as many of you know, the dose
rate goes down by a factor of 10 for every sevenfold increase in time.
The dose rate must have been down to about 10 percent of what it was
when it started. Had they stayed on then, as you said, it would have
been a smaller figure, something like Z5.

AYRES: It's not true in the early hours, when you're not at ground
zero, because of the delayed arriv-al.

UPTON: But this is simply the external radiation. This doesn't
take account of continual recontamination by fission products in the
environment. The internal burden would presumably continue to in-
crease.

DUNHAM: Relatively speaking the strontium-90 is unimportant to
begin with, as Dr. Ayres points out. The amount of strontium-90
that they are now living with isn't very different from what it was
when they left. It was the material on the surface of the food that
they might have eaten on the first two days that was important.

CONARD: I think we should seriously consider the possible psy-
chological reactions to the residual fallout situation. It would be a
great mistake if this hazard were overplayed. It could cause psy-
chological unrest and interfere seriously with realistically facing the
recovery problems. I think this point deserves serious consideration.

FREMONT-SMITH: Also, there would be a credibility lack if we
made less of it than we should and it was then discovered that we had
made less of it.

CONARD: Yes, that's true.

ROOT: Could I have a word about the crab that was a staple in
their diet. I've heard two things: one, that the crabs ingest their own
shells so they are forbidden as food; and the other, that they have disap-
peared entirely.

CONARD: No, they are still there. They're reduced in number.
The coconut crab is quite a delicacy among the people.

DUNHAM: It's not a staple, it's a delicacy.
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CONARD: They are very fond of it.

DUNHAM: They say there's a distinction between this and a staple,
which is something they must have to live on-a main constituent in
the diet. Crab is a delicacy when they can get one.

CONARD: These crabs have a concentration of 4000 to 5000 units
of strontium-90.

FREMONT-SMITH: In their shells? In their meat and their shells?

DONALDSON: It's in their digestive gland. It's characteristic of
crustaceans to build up reserves of minerals to use at the time they
molt and this then is translocated into the shell from the storage house,
in this case in the ....

FREMONT-SMITH: It stores minerals in its skeleton and then re-

leases them when it's going to make a shell. When the crab makes
its new shell it takes it not from the skeleton but from the digested
matte r.

DONALDSON: This translocation takes place in relatively short
order. One distinct difference between the coconut crab and the usual
crustacean is that as soon as the crab finishes the molting process and
the new shell is formed, the crab eats the old shell and thus these
minerals are returned to its body.

FREMONT-SMITH: They eat what?

DONALDSON: They eat the shell.

FREMONT-SMITH: The old shell?

DONALDSON: Yes.

FREMONT-SMITH: So they don't lose anything.

DONALDSON: So it preserves the materials and they go on perpe-
tuating this process year after year. This is a particular situation
peculiar to the coconut crab. It's not typical of crustaceans in general.

FREMONT-SMITH: I'm sorry. This eating the shell is what the
coconut crab does?
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DONALDSON: Yes.

AYRES: Perhaps I may make a further remark about the relative
importance of strontium-90 in this case as opposed to, say, a nuclear
war. Probably it's not important in the long run on Rongelap compared
with the initial dose that people had, but it might be important in the
aftermath of a large number of nuclear weapons if you're talking about
the region away from ,Airect fallout.

CONARD: You mean where it was involved immediately?

AYRES: I'm not saying that the strontium-90 would be important

when compared to the damage to the area of direct fallout, but where
local fallout didn't fall, strontium-90 would be one of the most impor-
tant things with which to contend.

DUNHAM: Are you talking about worldwide fallout?

AYRES: Yes.

CONARD: In the situation that we're talking about, if you had a nu-
clear war, aren't you going to have practically everybody involved and
isn't the amount of strontium going to be trivial to the problems of
transportation and all of the other problems that are going to exist?

AYRES: I think probably so.

DE BOER: We don't have to talk about an all-out nuclear war.

AYRES: The point is that people tend to worry about the most im-
portant residual effect that affects them, and in some parts of the world
strontium-90 might be the most important residual effect. In other
parts, not.

DUNHAM: In other parts it might be something else.

AYRES: Possibly. In the areas more directly damaged it would be
a relatively minor thing except very late again.

FREMONT-SMITH: If people recovered from this damage, then it

would come in again.

AYRES: Yes, many years later.
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FREMONT-SMITH: So the assumption is if you neglect ityou
don't recover from the damage.

EISENBUD: I think we should bear in mind that through a process
of testing we have disseminated around the world a very sizable frac-
tion of the total amount that would be produced in an all-out nuclear
war. Hasn't there been about 500 megatons of testing? Let's say in
nuclear war you talk about 10, 000. Now you've got a good tracer ex-
periment. You see, you're up to maybe somewhere between I and 10
percent of what would be released. If you increase the present level
a hundredfold without creating a risk it would be significant compared
to the social consequences of the bombings themselves in the immediacy.

AYRES: That's just a few hundred megatons over a decade although
most of it was concentrated over 3 or 4 years.

EISENBUD: What's the difference? It's all long-lived stuff.

DUNHAM: We're talking about the late effect.

EISENBUD: .Tt doesn't matter. It's undistributed.

AYRES: Yes, but the uptake phenomenon very much depends on the
timing here.

EISENBUD: For strontium-90?

AYRES: Uptake efficiency is much smaller for strontium-90 in the
soil, compared to uptake of strontium-90 from foliage. If you have a
lot in the atmosphere at one time you may get quite a considerable dose
and, of course, it's stored in the bone.

EISENBUD: As I say, it can increase about 100. You take the social
consequences of the bombing themselves and the .mmediate consequences
and compare that with the worldwide consequences of, let's say for the
sake of argument, everybody having 500 picocuries of calcium. I would
say that the late effects would be a minor thing.

TAYLOR: There's still one other case and that is when you consider
strontium-90 in the region where there was heavy fallout but the people
were protected, let's say, by fallout shelters. The question is, what
is the remaining hazard then? Let's say people are out of their shel-
ters after a month. I don't know. I'm really asking. Is it clear that
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in such a case strontiurn-90 is the main source of radiation to these
people ?

CONARD: I think it is. It's probably the main hazard from a
radiation point of view. I still contend that this small selected group
of people is going to be faced with many more problems that far
outweigh possible contamination from strontium-90.

AYRES: I accept that, but I wanted to bring out these points.

CONARD: The last item I have here is protection, survival, and
recovery measures. I don't think I need to emphasize to this group
the fact that taking shelter in either homes or basements or fallout
shelters is quite protective. I think that one might want to consider
such things as the use of the stable isotopes, perhaps strontium
and particularly iodine, during this acute period. It only takes about
three to four milligrams of iodine a day in the adult to suppress the
absorption of the iodine uptake of the gland, two to three milligrams
in the case of children. I don't think it woald be unreasonable to
have a little Lugol's solution, potassium iodine, available to add to the
diet and perhaps stable strontium or calcium.

WARREN: How much are we getting now in the salt? At one time
we had a lot of hypothyroidism and myxedema around the country and
there was a drive to put increased iodine portions in the salt. I think
the Morton Salt Company has done that, but I'm not certain.

FREMONT-SMITH: They have. In fact, you buy it in the grocery
store. We do regularly.

WARREN: Yes, but is the iodine still added?

FREMONT-SMITH: So it says. You can't taste it, but it says so.

CONARD: It's a small amount, a very small amount.

BUSTAD: I would exercise caution, I think, in recommending stable
strontium because I think the amounts that you would require to really
affect the uptake would be toxic.

AYRES: Any stable calcium would be just about as good, wouldn't
it?

CONARD: That's right.
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WARREN: ..... because the strontium can only join if there is
a gap in the calcium. Do these people have milk? Is there calcium
in the coconut milk?

CONARD: I'm not sure what the calcium content of coconut milk
is but they certainly had no cow's milk and there were very few
children that were nursing at that time.

WARREN: Fish bones have some, don't they, Lauren? Fish
bones have some calcium.

DONALDSON: Yes.

WARREN: Don't they eat small fish total?

DONALDSON: They eat the entire fish.

WARREN: So this is one of the sources of their calcium. You
don't know whether they've got a calcium deficiency, do you, so that
they sop up calcium?

CONARD: We don't know that specifically.

WARREN: This could vary from day to day.

CONARD: We've done the strontium-calcium ratios in their
urines, and, as I remember, the calcium was within normal limits.

DUNHAM: With all that coral dust blowing around the atolls there,
they can't be deficient in calcium.

DONALDSON: There are several cyclic phenomena here. One has
to realize that the atolls are made up almost exclusively of calcium
compounds. There is a tremendous availability of calcium although
most of it is not in soluble form. There are noticeable deficiencies
of some elements in the area, particularly iron, Thus, some of the
plants don't grow well because of the lack of this element. On the
other hand, the natives' diets are geared to this type of environment
through survival patterns, or whatever one wishes to call them.

One of the greatest sources of minerals in these diets, beside the
coconut crab which is a delicacy, is the giant clam. This clam also
Is a great filtering mechanism for the sea. It tends to concentrate
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its mineral requirements from the sea in not only the shell but parti-
cularly in the digestive gland. People eating the entire organism are
thus actually being supplied with the minerals they need. The same
is true if they are eating the fish; they eat the entire fish. Maybe you
can say it's the Japanese influence, but as part of their diet they will
eat many of the algal groups and here again they have a good source
of minerals.

I think one might comment that one of the things we have feared was
that a nice handout would change their food habits appreciably- they
are eating rice now and canned goods to a very great extent. This new
diet may have a much more specific effect upon them than some of the
things we've been talking about in the context of radiation contamination.

"-• FREMONT-SMITH: Do you think their diet might become deficient
now because of the canned goods?

CONARD: I don't think so. I think they're getting more protein
now. They eat canned salmon.

FREMONT-SMITH: But what about minerals?

CONARD: We haven't seen any real evidence of nutritional defi-
ciency.

BRUES: If I may quote from your most recent monograph (Refer-
ence 9), the 1965 urine analyses showed around 100 milligrams of
calcium per liter. I suspect this is a little low rather than high.

CONARD: I've forgotten exactly what it is.

MILLER: The question was raised this morning as to whether or
not radiation was singled out as a special horror when, in fact, it
was not special. Yet you have shown us that among the Marshallese
there was no serious consequences from fallout at first, but after
10 years a high proportion of children were found to have thyroid
nodules and two of the children were very markedly dwarfed. Why
shouldn't there be fear, then, about radiation in particular? These
people had no control over it. Exposure need not come from nuclear
war; in this instance it was a nuclear accident. As Dr. de Boer said,
nuclear wars or nuclear weapons now may be more limited in their
effect, more limited in their areas of influence where perhaps fallout
will be a serious consequence. But, even if it is not, the fear among
the people may be deep and widespread.
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TAYLOR: I would like to ask two questions that are related to a
possible lesson Irom the Bikini experiences that might apply to a
nuclear war situation. One can certainly visualize circumstances
in which there is heavy fallout in an area and there are shelters of
some kind available, but in the process of getting into the shelters
people are subjected to some amount of fallout. The question is how
important is it likely to be that they decontaminate themselves to get
rid of any surface activitiy that is clinging to them that is gamma
radioactive? Is there any estimate of what fraction of the total body
dose the natives got that was due to gamma emitters that was in the
white ash that stuck to their bodies and would follow them into the
shelter if they had gone to one?

CONARD: It was a very small proportion. Usually they say the
beta-gamma ratio is about 100 to 1, so they were getting about 100
times more beta radiation on the skin than they were from the gamma.

TAYLOR: So the necessary decontamination would be to get rid of
the source of beta burns?

CONARD: Yes.

AYRES: Is this 100 to 1 ratio based on specific studies?

CONARD: I think this is just a general statement from my under-
standing of it.

AYRES: Well, I've heard numbers like that but the only pertinent
research I am aware of was done by Steve Brown (Reference 33) at
SRI about two years ago. It suggests rather smaller ratios more
like 25 to 50 to 1.

CONARD: I've heard that; it's controversial, I'm sure.

AYRES: They have actually taken the fission spectrum and done
detailed calculations for the first time to my knowledge.

CONARD: But, even so, that's quite a ratio.

AYRES: Yes. It's a useful number.

WARREN: I wouldn't like to leave the impression that I think it's
unnecessary. I think the precaution .....
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TAYLOR: Assuming it is very hard to get this stuff off, the ques-

tion is how important, really, in a major disaster situation would it
be to get the stuff off? T get the impression it wouldn't be terribly
important-that people would get beta burns but that these really are
not terribly serious-anyway.

CONARD: They can be serious, but it's fairly easy to decontamin-
ate the skin. Even with a damp cloth you can probably wipe enough
fallout material off so that you won't get a burn.

BUSTAD: I wouldn't sell beta burns short. They are very irritating,
at least that's what my pigs told me! Furthermore, there is a long
latency for the development of skin cancers. I would also point out,
although it may not be very significant, that iodine may be readily ab-
sorbed through damp skin. (The radioiodine in case of fallout originates
from tellurium in the fallout. ) I would recall for you that we can ob-
tain our requirements for iodine if we just rub tincture of iodine on our
skin. We'll get enough that way to satisfy our demands.

FREMONT-SMITH: You mean all over or just a little bit here and
there?

BUSTAD: No, you don't have to rub it all over.

WARREN: Weil, in the mass casualty situation you wouldn't want
to have to supply all of the materials, ointments, and bandages to
protect the skin while it was breaking down, and if you could eliminate
this from the consideration, it would be worth doing.

TAYLOR: It sounds like a difficult job.

CONARD: To get it completely decontaminated. It was very dif-
ficult in the Marshallese but I'm sure they would never have developed
any further skin burns if we had gotte.a it off completely.

FREMONT-SMITH: Baths may not be available in a disaster area
for everybody. There may not be that much uncontaminated water to
use.

WARREN: Some did go into the ocean and were less contaminated.

FREMONT-SMITH: But we're not all staying close to the ocean.
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WARREN: I mean in their case. Of course, all the shelters will
have showers.

FREMONT-SMITH: Exactly. I said there wouldn't be enough
shower water.

DUNHAM: You know, the problem is a little like the flash burns
in Japan. What clothing is worn makes a little difference.

WARREN: Yes.

EISENBUD: I think it's awfully hard to be adequately imaginative
about these things and most of us, I think, have kind of insulated our-
selves. I used to think about it more than I have in recent years and
it used to impress me. Frankly, I haven't thought about it recently,
but I think basically you've got to face the fact that you have a pretty
high doctor-to-patient ratio. You didn't have the complications of
blast; you had adequate food supplies; you had adequate water supplies;
and you didn't have panic. When I think of the kinds of interacting of
medical and logistic problems that would arise in the event of a real
nuclear war, it seems to me that almost any type of injury would
greatly lessen the chance of survival.

FREMONT-SMITH: Absolutely.

EISENBUD: It could be even a minor injury to a finger. If a man
has got to dig himself out of the rubble and has a broken finger, he
may not be able to get out and we haven't faced up to the fact that
these things do interact in a way which is not only unpredictable but
incalculable. I don't know how to apply numbers to these things.

CONARD: That's true. You may have a severe leukopenia that
develops and this, in conjunction with a laceration or even with beta
burns of the skin, may result in serious infections from a tiny wound.
You may have a very serious situation.

FREMONT-SMITH: A small infection then could be fatal.

FISENBUD: That raises the question of what is the LD-50 in a
populace exposed to mass bombing, and I don't know whether you
want to get into that or not.

FREMONT-SMITH: How many assumptions do you have to make
alternatively to try out that figure. There are at least 10 or 15



SESSION III 147

separate sets of assumptions you can start off with and each one leads
in a different direction. I bring this out because in the very simple
hypothetical situation we had in which only two counties in northern

New York State were exposed to the bomb we couldn't settle down to
really reach conclusions as to what we should do because there were
different kinds of assumptions you could start off with which lead in
different directions. I think if we had a nuclear war it would not take
very long to list 50 different things which would make what you were

planning to do quite different.

EISENBUD: Yes.

BRUES: You have innumerable little judgments in the case of water.
If someone has a half-pint of water, how much does he drink and how

much does he wash off with?

FREMONT-SMITH: Exactly.

BRUES: And does he drink contaminated water or does he wash off
with it, or both?

EISENBUD: May I take a poke at the government again in connection
with this. This was the first shot of that Castle series and it delayed
the second shot. It proved what a lot of people had suspected; you can
have massive fallout following a surface detonation of a megaton bomb.
Based on early, very sketchy data collected by two or three individuals,
certain isodose curves were drawn which are, at best, approximations.
Those of us who have had the experience of actually measuring these
fallout patterns from smaller weapons find that they are not quite so
uniform, that they tend to be amoeba-like and are harder to find.

There arose out of this experience the need for an experiment which
would make it possible to get better approximations of the total amount
of debris that falls out; physical and chemical characteristics. This
wasn't done, and as far as I know hasn't been done in any other subse-
quent explosions during the period when they were still testing in the
Pacific. I think that, from the point of view of national security, we
are without information which is badly needed.

Now, it's needed to simply answer questions. It may be totally
useless in the sense that tnere may not be, even with the present in-
formation, a satisfactory answer to all the complications of mass fall-
out and the way it would i.,teract wvith blast.
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DUNHAM: There were a couple of heroic efforts. One was to

actually sample with rockets to find out what was corning down into
the air shortly after the explosions, but the rockets all failed or
something went wrong. There was also quite a lot of effort to collect
stuff on barges and things. The NRDL was involved in this.

EISENBUD: When you say "heroic", what people were trying to do
was slip things in. Then you remember the way we laid 400 rafts and
couldn't find them afterwards. But this was all stuff that was done in
a hurry trying to fit our requirements into a schedule that was already
laid down and couldn't be changed.

DUNHAM: One of the big problems was simply the old business of
trying to guess where the wind is going to be if you're talking about
surface collecting, and they tried to get around that by a whole program
of rockets. Dr. Alvin Graves of the Los Alamos Scientific Laboratory
and Dr. Willard Libby, then one of the AEC Commissioners, were
promoting this and it just fizzled. I don't know what happened to the
rockets, but they never did get much data.

TAYLOR: I think the reason that the experiment just is not done is
there's no place to do it. If what one wants is to fire a few megatons
on the surface of the dry land somewhere where there isn't a lot of
water involved, the question is where do you do it?

BUSTAD: You can do it in China! [Laughter]

EISENBUD: Granted. And, of course, this is an extremely im-
portant point.

AYRES: What is it .hat we don't know?

EISENBUD: Would you want to set national policy based on a single
set of observations which yielded data which at best were just scavenged?

AYRES: Which types of data are you referring to specifically? There's
much more than one set of data on this.

TAYLOR: Not a megaton.

AYRES: There's a lot of kiloton data that's very different and some
megaton data (Reference 34).
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DUNHAM: It's still not known whether one-third or two-thirds
comes down within several hundred miles of a megaton burst.

EISENBUD: You can measure the doses and not have to recon-

struct them.

AYRES: The particle size distribution, I believe, is now much
better understood than it was two years ago.

DE BOER: This is an area you can't discuss very much because
you get into classified information. I think you're really treading
on thin ice now as far as that's concerned.

MILLER: May I ask how many casualties there were in the
Marshallese?

CONARD: What do you mean by casualties?

MILLER: That's what I want you to tell me.

FREMONT-SMITH: You want to know how many there were or
what do you mean by casualties ?

WARREN: It's the qualitative rather than the quantitative defini-
tion. You mean some of their white counts fall and there's no other
evidence and they are nauseated and some of them had beta burns
and some didn't.

CONARD: Almost all of theee people were affected in some way.

FREMONT-SMITH: 100 percent casualties.

MILLER: Yes, among the Marshallese. But then there were
casualties in Japan. Dr. Donaldson has told us that the mother of one
of his students was a casualty, and Dr. Schull has told us about a
mother and daughter from Osaka whose fears caused them to seek
medical advice, and who were, I suppose, psychological casualties.
And there may have been many more but these were just a few we
happened to hear about. I am wondering if perhaps there were not
mams casualties as a result of the Bikini experience. One must th'nk
of the people around the world, especially those in Japan, who were
casualties medically, economically and/or psychologically.
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CONARD: Well, in this small population we were not able to ob-
serve any casualties other than those produced by the radiation effects.
There was nothing that I would classify as psychological casualty. As
far as their relationship with the other Marshallese people and this
scrt of thing is concerned, we were not able to observe anything un-
usual.

MILLER: No. My point was that the casualties may not be limited
to the Marshall Islands.

UPTON: There has been a thyroidectomy, hasn't there?

"CONARD: Eleven people have been operated on; 11 surgical cases.

FREMONT-SMITH: Do they count a- casualties?

CONARD: I just don't know what definition to give.

UPTON: How did they react to their experience? Would you say
this has been a source of distress? Has it been disconcerting?

CONARD: Several have come up to me in the last survey and said,
"Can't you find a nodule so that I go to the United States and get oper-
ated on?" [Laughter]

FREMONT-SMITH: The mass casualties are all those who haven't
been able to go to the United States!

MILLER: As I said before, my point is that the casualties may not
have been limited to the area of fallout. They may have occurred in
Japan, affected indirectly by the fallout, by economic troubles, by
suicide, by other psychological disturbances, and by the uproar in
general. That was my point-that there really may have been many
more casualties than one cAn count in the area of the Marshall Islands.

FREMONT-SMITH: And the whole of Europe was disturbed and had
a different reaction tomm.ard the U.S., axd that's a major casualty.

ROOT: Yes. That's a grievous psychosocial effect.

WARREN: There's another generally insidious casualty which af-
fects all levels of government. To mayors, supervisors, governors,
and on up, Civil Defense has fallen flat on its face on the basis that it's
impossible to meet the situation which we don't think is going to happen
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anyway. It would cost a lot of money and trouble so we're not going
to do anything about it until we have to.

FREMONT-SMITH: Yes.

WARREN: That puts us in a very vulnerable situation. There was

a general participation and training up to about 1955 that could have
provided a fairly competent protection in the possibility of warfare

affecting the United States. But now there exists nothing that is much
more than a paper organization, very poorly supported, and not well-
understood or known.

FREMONT-SMITH: This was the psychological casualty, wasn't
it?

WARREN: This was the psychological casualty.

FREMONT-SMITH: Of the whole country.

WAPREN: There's a group of assistant professors who know nothing

about World War II and still less about atomic warfare. They have a
kind of vague apprehension. They would like to know more and they
are beginning to work on it. Of course, there's a very small group
that is willing to work on it. The rest of them think it's a horrible thing:
"We must stop all war. ' This is a nice goal but we haven't gotten very

far on that goal yet.

FREMONT-SMITH: Not quite.

WARREN: This is really where we run into trouble in the long run.
How do we bring this situation to a focus and how do we deal with it?
In our culture and history it seems to me to lead eventually to a war,
because our people will eventually get sick and tired of the harassment
and impasse of cold and hot partial wars and atomic war blackmail.
Earlier, 1 heard this very often from audiences. A prominent business-
man and other leaders in the community will stand up before four or
five hundred people and say, "Well, if it's that bad, let's get it over
with while we're ahead. Why are we waiting around? Let's go and do
it now. "

FREMONT-SMITH: You remember, Staff, the conference that we
attended. We had a group of steel people from Pittsburgh, and on the
first day of the conference that was their attitude.
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WARREN: Yes.

FREMONT-SMITH: "If it's that bad, we'd better damm well have
it quickly before everybody else can do it. " We didn't end up with
that mood but I think it is not an uncommon attitude and there are even
some people saying this in Washington today.

BRUES: Another way of dealing with the frustration is with drugs.

I wonder how much of the current drug usage is .....

FREMONT-SMITH: You mean we give drugs to Washington?

BRUES: Perhaps we should. [Laughter]

FREMONT-SMITH: Excuse me, sorry. You mean drugs to pro-
tect people?

BRUES: I mean, how much of this business is another reaction to
this same frustration?

ROOT: You mean LSD?

BRUES: For instance.

ROOT: Yes. Drugs are one way to deal with frustration. I think
so very strongly. You listen to the flower children talk-the bomb is
coming and we've got to get out. I know one group that's really setting
up a colony in the Amazon. They've got it all figured out that the
Southern Hemisphere will get less fallout. Behind this kind of "there
is no tomorrow" philosophy is very much the feeling that they have been
betrayed, there's nothing they can trust. The only true experience is
Now. In that sense we have lost a very serious war in that we are
losing an increasing percentage of our youth.

FREMONT-SMITH: That's what I meant by the gap between the
adult population and those who don't trust anybody over 30. Most of
us are over 30 and so we can't be trusted.

BRUES: The ones over 30 have the other irrational way of dealing
with it, which is to have it over with.

FREMONT-SMITH: Yes.

o0



SESSION 111 153

UPTON: Before we get too far away from the Marshall Islanders,
I find it really quite intriguing that a population can be dusted, can
develop burns, can be moved off their home island, can see their
children stunted, can develop thyroid tumors and can accept this
philosophically without great emotional upheaval.

FREMONT-SMITH: Have they really understood it?

UPTON: Yes. I would be interested in asking Bob to say a little
more about how this situation was explained to them in the beginning.

FREMONT-SMITH: If ever.

UPTON: Do they really understand its implications? Do they worry
about a recurrence, for instance? What do they think about it all?

CONARD: Well, it's really hard to know. They have sort of the
Oriental viewpoint on things and they are a very phlegmatic type of
people. Their reaction to this whole thing has been very calm and
collected. They have accepted things as they have arisen. Moving
them to another island to live, they took it in their stride. These
people move around from island to island very readily anyway. They
like to go over to Utirik or some of the islands to see other members
of their families that are living there. It's nothing dnusual. In the
old days they used the outrigger canoes to go by family to the island
and now they use the interisland cargo ship, the copra ship. They
crowd on the decks of that and camp there.

FREMONT-SMITH: Have there been any anthropological studies
made by Orientally-oriented anthropologists who might understand
them; a Rorschach test for the Marshallese people?

CONARD: No, sir, not that I know of.

FREMONT-SMITH: I think this is the only way one could get an
answer because one doesn't know what has been repressed in this
so-called phlegmatic attitude. Our Negroes were also very phlegmatic
and something unphlegmatic seems to be coming to the surface now.

CONARD: They certainly don't have any of the headhunting aspects
that I had been led to believe existed when I went out there. I haven't
seen it.
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EISENBUD: I spent quite a while on various of the islands in 1956.
This was two years after the event and there were tests in progress
then, I guess-the Red Wing exercises. There certainly wasn't any
official apprehension on the part of any of the natives. In fact, I
think I spent one night on Utirik on an expedition. They were all very
friendly and pleasant and somewhat excited by all that was going on.

WARREN: Historically they've had to worry about food and typhoons
and drought and invasion by other peoples, not the least of which is the
colonizing groups-the Japanese and now the Americans. While they
probably have some radios and they hear a lot, they don't really have
control over their situation and yet don't want to change it or do any-
thing about it. I'm reminded about the time in our culture when tuber-
culosis and fatalities from lobar pneumonia were just accepted as being
unfortunate. If the old man got kicked by a horse, had a broken leg
and laid around and couldn't do the farm work, well, this was 1=irt of
life. It was just tragic. It wasn't all right, but it was acceptable.
We're not in this culture today nor in that frame of mind. We've got
miracle drugs and we've been told about all of the advantages and the
wonderful life, etc. Our young people don't see it our way. They
haven't been raised in a family where members died at inopportune
times nor have they lived in a general population which was close to
the bare subsistence level.

Also, I think I remarked last time that our people came West with
a gun and always had a gun handy and knew something about Indian
fighting and predators of various sorts, human and others. We haven't
had these experiences recently and a certain amount of self-reliance
has now been lost.

FR•hMONT-SMITH: Do you mean we can't use the Marshallese
experience very well to extrapolate what will happen in the Midwest
after an atomic war?

WARREN: Bob has just indicated that people adjust, and I think we
would adjust to whatever happens. What else is there to do? You've
got to eat every day and sleep.

AYRES: It's interesting; there's a difference between our culture
and the Oriental. We believe deep down that we can change our sur-
roundings.

WARREN: Yet.

S• i m w• m0
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AYRES: In that we do not differ from our ancestors who went West
with guns. We still believe we can change the Vietnamese, and that
somehow we're going to make democrats out of them. We wouldn't
be here if we didn't believe we can have some effect on our own country.
But the Marshallese.don't believe they can have any influence on their
surroundings, and that's probably why they accept things like this.
These are just Deus ex machina.

CONARD: As Staff pointed out, these people do show some of the
characteristics of stoicism and the rigors of a hard previous life.
They never celebrate a birthday, for instance, until a child is one
year old because they're so used to them dying before they reach that
age. They don't accept them as human beings before that.

WARREN: That would save them some trouble, wouldn't it?

CONARD: And the older people are all set aside. "You're old now.
We'll give you some rice or something and you take care of yourself."
But they love the children.

MILLER: Isn't there another feature? They are in an isolated place
under American control and no one can reach them to inflame them or
to pattern their thinking as in Hiroshima.

DUNHAM: People go down there from time to time and try to stir
them up but they don't get very far.

CONARD: They got stirred up as far as to institute a suit against
the United States Government. They tried to sue the American Govern-
ment for something like $40 million. There were several lawyers that
got into the case and tried to push the thing for them but that fell through.

EISENBUD: They've had several missionaries down there.

UPTON: Do they wonder why you're coming back every year?

CONARD: Yes. For a long time, for the first six or eight years,
they were puzzled because we would tell them at the end of the examin-
ation, "Well, we find that everything is fine, that you're doing fine."
Then they would say, "Well, why do you have to come back and tak2
our blood and examine us again if everything is fine?" This is very
difficult to explain to a naive group of people like that. But we did the
best we could. We toid them that we wanted to be sure that something
might not develop. They accepted it gradually and over the years now
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I think they look forward to our coming out. We consider them our
friends.

UPTON: You speak of mobility. Have a number of them moved
away? Have you lost any of the population?

CONARD: They have only moved to islands that are readily ac-
cessible to us. The "Paris" of the Marshall Islands is Ebeye, which
is an island just next to Kwajalein, where a large number of Marshal-
lese work for the government. We have a big Nike-Zeus testing station
there.

AYRES: Relative to what you have been saying in the present conver-
sationt so far, of course, nothing serious has happened. They've had
these nodules but they are not very obvious. What do you imagine
would happen if something fairly Visible occurred, let's say a skin can-
cer or one of these beta burn lesions, and you came out and made quite
a fuss about it? Do you anticipate some very serious psychological re-
actions building up?

CONARD: I think they have the capacity to become emotionally upset
about these things. They showed some degree of homesickness, for
instance, when they were on the other island they were temporarily
living on. Then the word got around, falsely, by the health aide that
none of the women were going to be able to have children again, and
this caused quite a bit of furor and concern until we were able to re-
assure them.

FREMONT-SMITH: How did they show this? Just in statemen~ts?

CONARD: I got the word indirectly. They didn't come to me with
this but I heard that the health aide had told all the women that they
were not going to be able to ha-te any more children. Of course, this
was a very bad state of affairs and we got all the people together and
talked to them and explained that this was not the case.

FREMONT-SMITH: The crew on the destroyer I was on were all
sure they were going to be impotent until I explained to them that the
one thing they would not be was impotent.



SESSION III 157

IMPLICATIONS FOR DEFENSE POLICIES

TAYLOR: I would like to point out what I think is a deeply signifi-
cant difference between a psychological reaction of the Marshall Island-
ers and people, particularly in the United States, who might become
involved in even a limited sort of nuclear war. To the Marshallese
apparently this was some kind of fairly important but not overwhelming
catastrophe which just suddenly happened. We have conditioned our-
selves as a country for twenty years now to a state of mind that says
when nuclear war breaks out, all is lost. The whole idea of massive
deterrence is built around the idea-it was built around the concept of
making the war as bad as possible and therefore avoiding it. I think
it's really clear from many things that have happened and many things
that haven't happened, that it's our national policy not to accept as a
working premise any kind of a nuclear war.

FREMONT-SMITH: That's right.

TAYLOR: Therefore, if it does happen, even in a limited way, it
seems to me there's going to be a very deep psychological fact of life
that will lead to a reaction to disaster which would be very different
from the characteristic human reaction to disaster; that is, to rise
to the occasion and do the best that one can. There will be a feeling
of hopelessness that we have built up very carefully and thoroughly and
almost studiously over many, many years.

AYRES: I could add to that. A lot of civil defense planning is pre-
dicated on the assumption that people will cooperate with agencies of
the government and with its appointed representatives in an emergency.
Yet privately I worry that if a nuclear war occurs, because of this con-
ditioning that you speak of, one possible reaction is a great intensifi-
cation of the kind of distrust that we've been talking about. "They
really did us in this time. Now we can't believe a word they say.
Lynch them, hang them from the nearest lamp-post. Don't follow di-
rections. They're just leading us down a garden path."

MILLET: I'm interested in this apparent prezoccupation with the
anti-missile defense which seems to be or- of the things we are
struggling with Russia about most oi all right now, with the possible
exception of Vietnam.
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If it is a true dssumption that we're going ahead to increase our
anti-missile defense potential, it would seem to me that any attempt
to make any kind of recommendation would have to be focused around

that possibility. This looks as though perhaps the tide might be turning
away from this assumption of absolute disaster toward the possibility
of some kind of defense and it isn't clear as far as The Times or other
public media information states whether the orientation of this defense

system is primarily anti--Russian or primarily anti-Chinese.

TAYLOR: Hasn't it been called primarily anti-Chinese by the

Secretary of Defense? It seems to me that was fairly definitely said.

MILLET: Yes, it has been said, I think, but ..

TAYLOR: So far as the real reasons for going ahead with that
decision are concerned, I think there's one interesting development
that hasn't happened yet that will help reveal what was really in some
people's minds in making that decision, and that is the decision with

respect to fallout shelters.

MILLET: Yes.

TAYLOR: Curiously, in the recent decision to go ahead with the

small ABM, whatever one wants to call it, I've seen no mention of
any kind about any civil defense measures associated with that de-
cision. It's always been coupled in the past, but this time it was not.

The question is why?

MILLET: I was coming to that point in a sense. I was thinking
that if we assume that this is going to be the policy, then this would
seem like a great opportunity for public works possibilities for put-

ting a lot of people to work to build n.propriately distanced shelters
to take care of a lot of people.

TAYLOR: The difficulty is that other few billion dollars which

have not been mentioned so far as part of this decision to spend $5
billion on this active part of the defense. This would be an unpopular

thing to promote.
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FREMONT-SMITH: Do we have to consider the fact that we are
just prior to election year? The policy is going to be influenced as
much by the oncoming election as it is by national security perhaps.

TAYLOR: I'm surprised the fallout shelter issue has not been
brought up again.

ROOT: Would this indicate that the distribution of anti-ballistic
missiles had been worked out in a way that makes fallout shelter un-
necessary?

TAYLOR: I don't see how, because no one, I think, is arguing that
any ballistic missile defense system against any threat will be perfect;
therefore there will be some leakage. If there really is an attack,
there will be some exposures on some U.S. cities. This will simply
cut down the number. There's a huge difference in the number of
casualties that would result from, let's say, a single explosion; I mean,
this works pretty well if there's only one explosion in one city. The
difference between the casualties with some kind of a recovery plan
and fallout shelters and no such plan is a factor between 10 and 100 in
the number of people that would be killed.

FREMONT-SMITH: Do you think it's possible that those who are
responsible for making policies are well aware of the fact that the
public is not going to respond to the fallout shelter issue; that the
whole thing has gone down, and that they just hesitate to propose a
plan which is tied to a fallout shelter system? I think it would be very
hard to get Congress to vote vigorously for fallout shelters now unless
there was a much.

AYRES: The presumption is that the Defense Department wants ABM?

ROOT: Yes. Given the credibility gap, it seems more like a trial
balloon to test public reaction.

DE BOER: If one looks at the development right now, I feel that the
United States and Russia, whether they have agreed in principle, both
know that in an all-out attack between the two big powers they would
destroy each other. Let us consider China or other potential sources
and this feeling of security and certainty fades away rather fast. Our
Government does consider this a threat since we are planning a defense
system. But what worries me is how we will retaliate when provoked
by China, or even more sinister, by an unknown source, such as was
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pointed out to us by Dr. Taylor yesterday. Will there be mass hysteria
if part of New York or San Francisco blows up, and will there be a cry
for all-out retaliation? Retaliation in what? What are our plans under
these circumstances? How much weaponry shall be used in order to
retaliate against China; and if we have these plans, what is eventually
coming back to us in terms of fallout?

TAYLOR: On Russia.

DE BOER: Or on ourselves as far as I'm concerned. Do we have
any pLans of this nature? I don't think we have. I think it's worthy of
consideration in terms of an open forum, whether these plans are here
officially or not officially.

AYRES: As iong as you're speaking of China, a lot of people believe
that the Russians are probably building their ABM system because
they're worrying about China.

DE BOER: As Dr. Taylor mentioned yesterday, it does not have to
be China. There are other sources quite capable. Are we ready to
make up our minds as to how to proceed? Also, fallout has to be con-
sidered if China attatcks Russia alone.

FREMONT-SMITH: And you put this out very effectively. How
about if we don't know?

DE BOER: The question is how much of our strength is necessary
to subdue the enemy? It is easily done if one knows the threat. Even
in the case of Russia, we have enough weapons.

TAYLOR: Not if we don't know who did it. Who do we go and hit?
Kill everybody?

DE BCER: We'll have an idea as to where it comes from-from the
east or the west.

TAYLOR: All of a sudden a bomb goes off in New York. It went off
because somebody put it into the basement of somebody's house.

HEMLER: I say it doesn't have to come in by ICBM to go off.

WARREN: It can come in on a ship in the harbor and go off in the
harbor.

_A _ L
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TAYLOR: Off a ship in the harbor on to a truck and wherever they
want to put it.

DE BOER: Let's think about it now. This is the very point. We
may even have to do something about it now.

WARREN: That was the argument.

FREMONT-SMITH: We can't possibly get a record if everybody
talks at once, which is natural for us to do under the excitement,

WARREN: I wondered, when this came out, whether this wasn't
part of the cold war effort by China, to have us thinking a bit more
about the situation (blackmail). They have relatively few weapons and
trying it, risking our uncertainties and unwillingness to really retali-
ate, might very well be the case. Could we stop a couple of them with
our defense missiles, which might settle the matter without our get-
ting grievous injury? We might not get involved, but they're not going
to send them in clouds for a long time; they haven't got the potential yet.

AYRES: I don't see that they have any such intention. They haven't
even attacked Quemoy. Yet, everyone seems to agree that China is
a great threat.

TAYLOR: There's no reason that I can see that we are taking any
kind of comfort in the notion that they just have two or three. They've
already exploded a little stockpile.

ROOT: As far as the unknown threat is concerned, we know which
nations have the capability.

TAYLOR: Ninety-six nations at least.

ROOT: Have already tested?

TAYLOR: No, no. Have the capability.

ROOT: But they won't send it over until they have tried it out and
we'll know when they test. Anybody with an Atorrs for Peace Program
h-a the capability.

TAYLOR: There are 96 countries with an Atoms for Peace Program.
That's what I mean.
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ROOT: I would not think you could anticipate the delivery of a hy-
drogen bomb from a country that had not already tested. We know

Great Britain is no threat to us. It would be either Russia or China.

TAYLOR: The fission bomb is a different story. That could be
delivered by anybody.

ROOT: Yes.

BRUES: I think the timing is another question. It seems to me
that, at least in our public statement-I don't know about our inside
knowledge-we have consistently underestimated the rate at which the
development would be made in other places.

FREMONT-SMITH: Yes, every time.

ROOT: The lag has always been less than we have given them.

FREMONT-SMITH: That's right.

WARREN: You can't tell whether it's a fishing expedition. They
may know a good deal more but they made the charge and then see
what happens when they get a rebuttal; more information comes from
it. The trouble is we've got all kinds of activities at different levels
that we do not know about.

FREMCNT-SMITH: We don't know perhaps about each other.

UPTON: You mentioned some American personnel on an island
nearby there. Are data available on relative degrees of contamination
in comparison with the ground level in these groups? I myself am
wondering to what extent sheltering was effective under those condi-
tions.

CONARD: Well, they were certainly quite effective from the point
of view of the skin contamination and the internal absorption of ma-
terials.

UPTON: And the thyroids were not particularly hot?

CONARD: We didn't examine the thyroids from that point of view
originally. We didn't suspect that they would have any thyroid accu- '

mulations at that point. But the American servicemen definitely had
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fewer skin lesions and lower body burdens of radionuclides. However,
their gamma exposure was probably more in line with what you would
expect from the amount of fallout that occurred on the Island.

UPTON: Let's assume hypothetically that one could have been able
to predict that contamination on Rongelap rnd to send warning to the
natives there. In absence of a shelter, could they have done anything
under the circunmstances?

CONARD: I can't see how they could have done anything to avoid
the whole-body gamma exposure.

EISENBUD: They could have gone to sea in their canoes.

CONARD: They don't have enough boats to get the population to
sea.

EISENBUD: Even if they stood in the lagoon for several hours,

this would help.

DONALDSON: Yes.

DUNHAM: They came back and walked in it and got it on the backs
of their feet and got the skin burns. They would have to stay there
until they were removed.

EISENBUD: You would cut down the external gamma dose con-
siderably by just going out in those outriggers.

CONARD: What are you going to tell them on the radio, "Everybody
go out in the lagoon and stay there?" Or what?

FREMONT-SMITH: Exactly. "Eat fish."

EISENBUD: I don't think you could do it without advance preparation.
But to answer Art's question, I think there are things that could be done.

CONARD: You mean with some advance planning.

EISENBUD: Yes.

CONARD: I thought he meant under the circumstances as they
existed in the village then. If we had contact with them, is there any-
thing that we could have told them to do to protect themselves. Is
that what you mean?
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UPTON: Yes.

WARREN: How long did the white ash fall?

CONARD: About 1Z hours.

WARREN: So they couldn't have been standing neck deep in the

lagoon for 1Z hours.

CONARD: No. They would have had to hold their breath and go
under water.

UPTON: Because one may imagine that the best preparations are
not likely to be made in the event of such a thing in the future, one
may have to improvise in every case.

WARREN: So you have to have the knowledge to know what to im-

provise for.

FREMONT-SMITH: You would have to have about seven impro-
visation plans depending on what actually happens.

WARREN: Yes.

UPTON: We know that reactors are going to blow up from time to

time. They will be localized events. What does one do in a case like

that

EISENBUD: It's an altogether different problem, Arthur. They
don't blow up. This is a misconception.

UPTCN: Well, take Wind Scale.

EISENBUD: Wind Scale didn't blow up. You said there was great

fatality in the event. I'll let you take literary license with it. What
happened was that the lighting failed and the fuel began to burn and it
went out over the countryside. That's generally the type of accident

you could expect. With the melt-down of fuel and the release of the
volatile constituents, unless we are awfully wrong-and I don't see
how we could be at this late date-the only exposure would be to the

radioiodine.

BUSTAD: Possibly the cesium.
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EISENBUD: Yes, and the radioiodine problem would be greatly

potentiated in areas where there are crops and forage and dairy cows.
This is manageable in a variety ol ways. But I don't think the problem
is anything like what you would have from a nuclear weapon. I've
often thought that the single thing a person could do in a metropolis
in the event of an attack, assuming that the weather conditions permit
it, would be to get in a small boat-and the smaller the better-and get
out in the middle of a lake and just stay there.

DUNHAM: With an umbrella! [Laughter]

EISENBUD: Well, you would get your beta burns in that situation
and you could probably take care of that, too. If the Japanese had been
on a larger boat they all probably would have died. One thing that
saved the Japanese was that it was a small boat and they were not in
the middle of an infinite plane. If they were, the dose could have been
as much as three times higher.

DONALDSON: It rained a great deal, too.

EISENBUD: If there are not too many other boats there, of course,

you might get by.

SPEAR: There are lots of ways in which you can help yourself.

WARREN: As Ralph says, there are lots of ways in which you can
help yourself. You can get under a roof that is fairly high and the
wooden building would get you some attenuation.

EISENBUD: We're not considering mass evacuations, blast, fire

and things like that.

CONARD: I might say another word or two about the treatment is-
pects. Of course, we know that under the best of hospital conditions
we can save a person from two or three times the LD-50 dose, per-
haps, by giving him very careful attention with blood transfusions,
platelet concentrations (and perhaps white cell zoncentrations), the
use of antibiotics and by maintaining fluid balance, and so forth. But

it really takes quite a hospital staff to take care of even one serious
radiation casualty. So this sort of thing would be out of the question
during the time of nuclear warfare.

I think the best we could hope for is to stock up on the antibiotics
and perhaps plasma and have these things located at strategic areas
for use.
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AYRES: It's also important not to waste them on the worst cases.

CONARD: Yes.

AYRES: How do you manage that? Our normal peacetime philosophy
is always to give most attention to the most serious cases.

CONARD: How are you going to get the laymen to decide whether
this case is fatal or not without any blood count or any other means?

AYRES: I'm asking.

CONARD: You could go somewhat on the degree of symptoms of
nausea and vomiting that occur early. If that is very severe and pro-
longed, then you could suspect that survival would not be likely.

AYRES: Doesn't it seem reasonable to have simple pamphlets or
instructions giving a kind of range of symptons that it's worthwhile
using these supplies for?

CONARD: In general, if a person survives two weeks in a fallout
shelter and then gets sick, he's a pretty good candidate for antibiotic
treatment.

AYRES: In other words, perhaps the first rule would be "Don't use
them at all for two weeks."

CONARD: Yes.

DE BOER: I think you are ahead of the game. What you are talking
about simply is not there yet. Sure, we can talk about those things
around this table, but before we can reach a reasonable consensus of
opinion, millions of dollars have to be spent. The points I like to rrike
are: How do we create public interest in these matters without causing
mass hysteria? And let me tell you, public interest is a must if we
want support. How do we set priorities? The priorities must be not
only relevant to biology and medicine, but more important, relevant
to our national goals. Is it more important to have better hardware
going to the Moon, Venus or Mars, or hardware for a war to be fought
in the future, than to have some fundamental knowledge about what to
do today in a case of emergency?

DUNHAM; These space programs are still peanuts compared to the
Vietnam War. I think your Civil Defense right now is competing like
everybody else with the Vietnam War. I think it's as simple as that.

0!
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DE BOER: I don't necessarily agree with you on that. The Vietnam
War costs us a lot of money, true, and there may even be an argument
whether it is a worthwhile cause or not. But we are selling ourselves
short if we let the Vietnam conflict be the reason that stands in our way
of making progress Which eventually may save our skins. The entire
expenditure of the DOD cannot be laid on the doorsteps of the Vietnam
conflict. For a true cost of that conflict, one would need an economic
analyst. The facts are: (1) We are in Vietnam; (2) We need to know
more about how to defend ourselves when attacked with nuclear weapons;
(3) We do not have a sound and well-thought-out priority system-a de-
fense system based on the best this country has to offer. Indeed, we
argue, we compete and work hard, but not on the real issues.

FREMONT-SMITH: Supposing that the Vietnam War was stopped
tomorrow, is there any likelihood-and I think it's highly unlikely-that
the money which is now being used for the Vietnam War would be used
for Civil Defense? I don't think it would be at all. I think it would be
used for a variety of other useful things, but I think it would take a
tremendous something, a change in attitude, to get any significant use
of money for Civil Defense, whether there's a Vietnam War or not.

TAYLOR: I think that change is taking place and this is independent
of whether the end of the Vietnam War comes, and the change is simply a
transition from a state in which we are able to rely on stable deterrents
to a new world in which we can't.

FREMONT-SMITH: In which there are no deterrents that we can
rely on.

TAYLOR: There's beginning to be a sort of awakening in this
country.

FREMONT-SMITH: Have you seen some signs of this?

TAYLOR: Yes, by all means. More and more people are concerned
about criminals using nuclear explosives for all kinds of uses in which
it is not necessary for them to identify themselves to serve their pur-
poses. The material is becoming much more available. The combina-
tion of these things is making it much more rational to imagine some
kind of even very limited use of nuclear explosives for violent purposes.
As soon as that begins to be a really understood threat.
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FREMONT-SMITH: Since it's been used once.

TAYLOR ..... then the whole situation will change. I think that
will happen certainly within two years.

ROOT: I remember after the release of the Bravo information
there was a great fear that nuclear weapons might be brought in
secretly. A lot of regulations were passed for tightened inspection.
The FBI issued directives about examining all luggage coming into
the country and they gave specifications; a gun bore so many inches
across was the tip-off. I haven't heard anything about them since.

TAYLOR: I don't think they are enforced. I've gone to some pains
to try to imagine how, on this last trip, I would have brought in 6
kilograms of plutonium. What people forget is that the important
part is plutonium and U7_35, as far as what's not generally available
is concerned. Depending on what it is that one is trying to put to-
gether, requirements can range from material that is available down
the street to material which is very difficult to design, and there's
everything in between.

WARREN: May I go back to one thing we just touched lightly on,
and that is this problem of the triage. A person gets bad burns and
lethal rads yet he won't die for a week, and so on. We had a big push
in Civil Defense and in the Atomic Energy Commission for dosimeters.
I can remember a very serious conference on this in which people be-

gan to really face the situation and it was agreed that you couldn't do
this. After that there was a general let down on these dosimeters all
around. There are good ones; there arc stable ones.

FREMONT-SMITH: It would be too disturbing for people to know

about that or for anybody else to know that they were already dead.

WARREN: That's right. This psychological factor is something

that you have to deal with.

FREMONT-SMITH: It's somewhat the same thing if you are in a

shelter and your neighbors come and want to get in and there isn't
room for them, which ones do you shoot? I mean only the ones that
are over 65?

WARREN: Yes. It would be a good idea to re-examine the situa-
tion.
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EISENBUD: One of the things that bothers me, having lived through
this almost as long as you-I guess Stafford Warren has got two more
years than I have, and after 25 years that doestl't seem important be-
cause these were exciting years-but I got into this field when we were

thinking of one or two bombs, air-delivered because you had to consider
their effect on blast, and so forth. That was 1945, when we were talking
about 20 kilotons delivered by a propeller aircraft. In 1955 we were
already talking about 20 megaton bombs delivered by jet aircraft. By
1965 the ICBM systems on both sides were pretty well dispersed, pre-

sumably by the hundreds, maybe by the thousands; I don't know. Now
we're talking about 1975 when we expect to have an anti-missile system
employed, and the impressive thing about this is that the technology has

gotten to the point where you can even think of knocking a missile out
of the air on about 10 minutes' notice or whatever it is. It may be less,
and if the technology is that advanced, then what are the delivery sys-
tems going to be like? If the defense system has advanced to this point,
what are the delivery systems going to be like in 1975 when we see what
has happened in the last 20 years?

ROOT: Probably they'll all be obsolete. We'll be using lasers.
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SESSION IV
ECOLOGICAL ASPECTS OF WEAPON TESTING

INTRODUCT ION

DONALDSON: This morning we should be able to give free rein
to our scientific acumen as well as our imagination in our discussion
of the environment and man's relationship to it. I'm sure we all have
very specific comments and very specific opinions about howy man
relates to his environment. In the area of weapons testing, also, I'm
certain we have an equal number of opinions on the effect of this ac-
tivity on man and his environment.

I took our convener at his word that we were not to write speeches
we weren't to deliver orations; but after 41 years as a school teacher
I'm tempted almost as if by heritage-my mother and my grandfather
were also school teachers-to deliver the morning lecture which
should come 22 minutes from now on normal schedule.

FREMONT-SMITH: We have 30 years of interrupting practice
[Laughter] We expect to challenge your 41 years.

DONALDSON: Looking around, I notice there are ma,.y sch...
teachers in this gathering. I'm sure they will u-e the professor's
prerogative to interrupt at any moment.

To set the scene, I should like to limit somewhat the parts of the
world we are going to talk about. Figure 22 is a map showing the
areas on which we shall concentrate.

Each of us has his own immediate interpretation of what we think
of as environmental contamination. I think if we go back to the source
for many of our problems we would go to the Hanford Works or to the
Oak Ridge National Laboratory and eventually to the Savannah River
plant, where materials are fabricated. We have learned to live with
radiation in these areas and we have learned a great deal.
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Figure 22. Map of Pacific, showing locations of major study sites for the
evaluation of radiological contamination. From L. Donaldson

Or, we could concentrate on the Japanese problem, as we have
in preceding sessions talked about the experiences at Nagasaki,
Hiroshima, and on the mainland of Japan. Or, we might drop down
to the Marsh•all Islands and concentrate on Rongelap Atoll and the
fallout problems there, as we did in part yesterday, or on Bikini,
or Eniwetok. However, with a few junmps, I should like to include
some of the other areas in our discussion this morning, to give
thus, of you who have worked in other areas a chance to participate
and to bring in some special problems, as follows:

1. Johnston Island, where we have some of the usual type of
problems because of an accident, which is not discussed usually
but one which I think is germane to our deliberations here;

Z. The Christmas Island area with yet another problem;

3. The northernmost tip of the North American continent up
at the Chariot site, where Dr. Wolfe and his associates
(Reference 35) have gathered a good deal of both factual and
projected information on the problem of environmental con-
tamination.
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I did not include here the Amchitka area in the Aleutians, where, as
many of you are aware, there have been some atomic detonations;
they are preparing for one at the present time.

This presents a very big order in itself. It includes about 50 per-
cent of the earth's surface and some very unusual environments. I
think it would be well if we could include some information from the
British tests of 1952 and subsequent years, particularly one off the
Great Barrier Reef, which is germane to our discussion here, and

possibly a word or two about the Russian tests. The Chinese tests
were mentioned yesterday. For some reason--I don't know whether
it's policy or not-the French tests in the Pacific and in the Sahara
were not included in any of the conversations nor was there any com-
ment. I guess this may be omission by purpose but it's not for me to
decide in this case.

FREMONT-SMITH: There's no known policy behind that omission.

RADIOACTIVE CONTAMINATION OF PACIFIC REGION

DONALDSON: I think it's important that we consider the French
tests in the overall problem of environmental contamination, particu-
larly as far as the Pacific Ocean is concerned.

To be a bit more definitive as to locale and orders of magnitude,
Figure 23, for the sake of contrast, superimposes the scale map of
the United States over the area we will concentrate on, showing the
Pacific testing center, which includes Johnston Island, Christmas
Island and the Bikini and Eniwetok Atolls. (See Reference 36).

Specifically again, if we may review our natural history for a
moment, atolls are most unusual structures. I like the statement
found in "The Voyage of the Beagle" and others of Darwin's writings,
that no biologist can really be considered a qualified biologist unless
he has lived and worked in a coral atoll. These masses of coral are
unique biological entities, and, I'm sure, those of you who have
worked at Bikini and Eniwetok, or at other atolls, have cussed them
or enjoyed them as your temperaments dictated.

There are dead atolls, such as Christmas Island, where the growth
rate is not quite equal to the sloughing of the atoll. There is a great

deal of scientific discussion as to how the atolls were formed. There
was an almost complete lack of understanding of the formation of
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Figure 23. Scale map of the United States superimposed over area of
major test sites in Ihe Pacific Ocean. From L. Donaldson.

atolls before the Pacific tests were initiated. I recall that the geolo-
gists in the group were convinced that the coral was a cap, and in
some of the lectures on the Haven that were held under Dr. Warren's
supervision, we were told that the coral was about 180 feet thick.
This was supposed to be so because during the ice age the water had
receded to about that level, thus the coral could only grow in the
upper warm layer of water. Therefore, there would be just a little
cap of coral. Many discussions were held as to the possibility of
blowing this cap off the top of the mountain on which the coral was
superimposed.

These discussions went round and round, Dr. Warren, you recall,
during the voyage of the Haven out to the test ground and we listened
very intently. In subsequent expeditions to the Marshalls it was
possible to drill in the atolls to actually determine the thickness of
the coral. During the 1947 expedition particularly, the drilling was
geared to go down as much as possibly 1,000 feet into the base. Each
morning when the assembled group would go out to drill we would ask
them how they were coming.

"When you're down to 100 feet you ought to be striking base rock
the next day."
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"Yes.

"Then we'll be able to tell how old the earth is because geology is
exact science.

FREMONT-SMITH: You remember I mentioned the half-life of
facts is getting shorter and shorter. I'm glad to have it illustrated.

DONALDSON: The next day they might be down 200 feet, 300 feet,
400 feet, 800 feet, 900 feet, and they were quite convinced they were
in a hole and they had to change their estimation of the thickness of
the coral, which meant they had to revise their estimate of the age
of the earth, and in turn their concept of how the moon was formed.

FREMONT-SMITH: And that includes the tides.

DONALDSON: Yes! [Laughter] And this went on until they finally
reached a fantastic depth of about 1,200 feet and they still hadn't
found out how old the earth was or how thick the coral cap might be.
By this time we were running out of food and liquor, which worried
everybody because the supply planes were just bringing mud to grease
this hole they were drilling down into the atoll.

The following year the geologists moved over to Eniwetok and be-
gan to drill there. They drilled down to a total of some 4,300 feet
before they came to the basal strata on which the coral was anchored.

FREMONT-SMITH: They did find it there?

DONALDSON: Yes. They actually found that there was a bottom
to this boundless pile of calcium carbonate.

The illustration, I hope, is not wasted. But it's indicative of some
of the needs to know in the natural environment in which we are work-
ing. The seas and the atolls within the seas are so imperfectly known
that we sometimes find great gaps in our thinking because we don't
have the physical and biological parameters upon which to base our
work. It's like the statement of the senior Senator from our State
who repeatedly has said that we know a great deal more about the
back side of the moon than we do about the oceans that cover 72 per-
cent of the earth's surface. With this as background, maybe we can
be a bit more specific in the things that we are going to be talking
about.
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The tests were conducted, as I mentioned, at these various atolls
and we may take a quick look, starting in 1946--not in 1947, as in the
statement in the first volume. Figure 24 is a photograph of Eniwetok.

The atolls were selected, according to the Task Force reports,
because they presented an ideal environment in which to work. They
were isolated, they were in relatively favorable weather areas, and
they did provide a safe anchorage for the fleet; probably equally as
important, there were a number of outposts were instruments could
be based.

As far as those of us who were interested in the environmental
sciences were concerned, the atolls were ideal because they did pro-
vide a good cross-section of native flora and fauna. Each of these
tiny islets has a peculiar environment quite its own, just as the en-
tire atoll has its peculiar type of environment.

The emergent land area, about three square miles in each of the
atolls, is divided up into some 20 small islands in each atoll. The
land plants are limited to those forms that can survive in a tropical
environment subjected to wide variations in temperature and salinity.

Figure 24. Photograph of portion of outer reef at Eniwetok Ateli, the
site of numerous weapons tests. From L. Donaldson.
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The land animals are limited to one group of mammals, three species
of rats which were introduced apparently at the time the native people
came to the atolls. The birds are limited to those aquatic birds that
can fly long distances.

In contrast, the marine fauna and flora are extremely diverse.
There are about 700 species of fish, compared to the 50 to 70 species
in Puget Sound, where I work in my normal activity. The same is
true with the algal groups, found in great diversity. Then there are
the corals, which are something unique to this part of the world.

UPTON: To what extent do you think the limit in number of species
in Puget Sound may have resulted from the effects of man on that basin?

DONALDSON: These are forms that were native there. We have

introduced some forms. There are no species that have been exter-
minated in Puget Sound. All of the native forms are there.

Added to the complexity of the environment and the great dis-

tances, we have the problem of a great diversity of energy releases
from the difierent types of nuclear devices. Just to review quickly,
there have been 59 detonations at this test site; they varied in size
from the normal device we've talked about, some 2,000 tons of TNT,

on up to 11, 12 megatons, according to one statement. This was the

March 1st test of 1954.

These devices have varied from rather primitive ones by present
standards to some sophisticated ones up through the 1958 tests. They
were detonated under a great variety of conditions, and this is ger-
mane to the subject we're discussing, from under water to high in
the skies, from tower tests to tests on barges anchored in the water.
This means that the fission products varied not only in quantity, and
somewhat in composition, but also that the induced radiation varied
fantastically in both quantity and compositiun. Thus, the numbers

and amounts of radionuclides introduced into the environment run
almost the entire gamut of possibility.

To try to evaluate in this weird and wonderful environment the
....pact of the detonations upon the biota presented a formidable task
that would stretch the imagination, I guess, of most of us; at least
it stretched ours.
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We tried to determine-and I'll enumerate these studies rather
quickly and then get on with the discussion aspects-the amounts and
kinds of radioactivity released into the environment. Obviously this
is important, but I would call your attention to the primitive nature
of the instruments and of the evaluation techniques that were avail-
able, particularly during the early years. We are inclined to think
in terms of what's available today rather than what was available in
the hectic years of 1943 to 1946, and even in subsequent years as we
went along. I recall that we borrowed a scaler, an old Victoreen
scaler, from some of Dr. Warren's people and we would cut off a
piece of fish tissue or some pieces of algae and push this material
in the counter. If it went off scale we would say, "Well, there must
be some radiation there. Throw it away and push in the next one. "
It was essentially a presence or absence situation in many instances.
There was either some radiation or there wasn't. I will have to qual-
ify my statement as to the determination of the amounts and kinds of
radioactivity, which came somewhat later.

We were particularly interested in the uptake of radioactivity by
biological systems and this again was dependent upon good instru-
mentation, which, as I have said, wasn't available during the early
years. We were interested in the amounts and kinds of radiation
within various systems, the selectivity and the concentration. This
becomes germane when we begin to talk about perm.issible levels.
Some of the algal groups will take out one radionuclide; for example,
one will pick out iodine and concentrate it in the order of magnitude
of 18,000 times the amount in the surrounding water (Reference 37).
These blotting techniques then are very important to the overall eval-
uation because this alga is eaten by some of the fishes and the fishes
in turn then will contain the iodine. The most specific radiation dam-
age that has been measured directly is the destruction of the thyroid
in some of the algae-eating fishes.

DUNHAM: May I interrupt and ask you what kind of stable content
this does have normally?

DONALDSON: In Asparagopsis, iodine constitutes 0. 092 percent
of the dry matter.

DUNHAM: Does it have a high iodine requirement for survival?

DONALDSON: I don't know the physiology of it.
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DUNHAM: When you say it concentrates, you mean compared to

the concentration of radioiodine in the water?

DONALDSON: Yes. The total activity of the water was 24,000
d/m/g, and the actiVity from the 1131 in the algae was 30,000,000

d/m/g.

UPTON: Rapid iodine turnover in this organism?

DONALDSON: I rather doubt it. I think it probably is maintained
at a relatively high level and the limiting factor may be the amount

of iodine available to it.

UPTON: Is it a rapidly growing plant?

DONALDSON: Yes. It grows rapidly.

UPTON: So that it's building new cells and building in new iodine.

DONALDSON: Yes. I think the specific concentrations are really
germane to this sort of discussion because we base our interpreta-
tions on the familiar and forget that in nature there is a wide variety
of uptake.

We were also interested in the rate of transfer and elimination.
In the discussion yesterday, Dr. Warren mentioned the radioactivity
on the sides of the ships, but if you recall, these ships were always
upwind from the letonation. Thus the question would be, 'How did
the radionuclides, which would normally drift downwind, work their
way upwind and become concentrated in the water around the ships,
to be accumulated by the organisms on the sides of the ships?

Of interest, too, was the dispersal in the open ocean. One of the
intriguing things was the "breathing" of the atoll. It appears to pulse

with the tide. Of course, it is the nature of an atoll to be constantly
leaching materiel out to the open sea. There are other intercsting

transfers that we will be talking about, I hope, as we go along.

The usual transfer in our terrestrial areas i3 from the land to the
sea, but in these atolls there is a iery appreciable transfer, which

takes place in a variety of ways, from the sea back to the land or the
limited land area. Radionuclides are transformed by spray into the

vegetation, and we find that this is a positive transfer. This occurred
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in Japan to some extent, as those of you who followed the movement
up on to the terrestrial area there can verify.

In the atolls, the more specific ocean-to-shore transfer of radio-
activity is carried on by aquatic birds. This is a complicated thing
to evaluate, because the birds carry back on shore nuclides select-
ively concentrated in the food web in the sea. This added group of
nuclides is often very different in percentage composition as compared
to the components in the original fallout on the land.

Then, I suppose, most specifically we are all interested in the
amounts and kinds of radionuclides concentrated by the various tis-
sues and organs. In making evaluations, we are always hard-pressed
to sort out the different parameters that are involved. We have the
overlay of the effects of blast and fire with radiation intermingled,
especially in the closed-in areas. If I may, I should like to use an
illustration or two to point this out.

Figure 24 is one of my favorite photographs. It was made under
rather unusual circumstances, since we do not rate sufficiently high
on the Task Group priority list to have the luxury of a photographic
plane. We do travel occasionally-we did in the early days-by the
older PBYs. Those of you who remember those old flying boats know
that they usually didn't have the usual facilities found on a modern
plane but they did have a place in the back called an air-flush toilet.
By flipping up the lid of this fixture you had a place to take a photo-
graph! [Laughter] This may be a bit unusual.

Figure 25 is an illustration of the type of plan that might be used
to document some of the things I've been talking about. We, like the
rest of you, tried to be very exact in our planning. We planned very
carefully to document the distribution of radionuclides in this great
mass of moving water and drew a navigational plan. In order to ac-
complish this objective we had to occupy various stations in some
logical sequence, so I drew these plots to guide us. We started at
the point near A, A-i, and we made zigzags on the track, cutting
back and forth and finishing up some weeks later at a point E- 10.
Everything is nicely in order now. Figure Z6 illustrates the way it
eventuated! [Laughter] We started, we went along very well and
were going pretty much on course, except that the problem of doing
oceanographic work from a destroyer presents its own problems.
When we first started out we asked the skipper, in this case, of the
Walton to let us go 50 miles this way and then stop. "Stop? I don't
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know how to stop. I've never stopped this ship in the sea. What will
happen if I lie there? [Laughter] You can't put this group of wire lines
and rope lines over the side. You may get them caught up in the pro-
peller if we stop." But he decided to stop. Then afterward we drifted
awhile and lost course completely.

This problem of navigation really surprised me out there. Bob,
you have lived with it for years, but it's so much better now than it
was in the early days.

In 1948 when we were out there all by ourselves, we had one l.ttle
ship that had no way of producing potable water. The Navy would very
helpfully send us a ship every four weeks with a new supply of water.
On the back of the little supply ship was a small box-like compartment *

in which 6 Marshallese boys lived. I asked the skipper of this ship,
"Why do you have these Marshallese boys in this compartment on the
back of the ship? " Actually it was a little cover on deck where they
lived. He said, "Those are my navigators!" [Laughter]

"You have all the modern equipment. "

"Oh, we have a compass and the sextant and the usual things,"
he replied, "but we don't have radar or any sophisticated equipment
on this little ship. I couldn't get along without these boys to do the
navigating."

CONARD: Did they stick maps?

DONALDSON: No, they just used their own intuition in this case.

FREMONT-SMITH: And their ears.

DONALDSON: Yes, their ears and their eyes and their built-in
compasses. The story that he told seemed perfectly fantastic, so
fantastic tlat it's worth repeating because it's incredible, as Wright
was saying yesterday.

It seems that when this skipper first arrived to take this comnmand,
he was asked to take the ship from Kwajalein to Wotje Atoll. Wotje
is Z0O mileb east of Kwajaleir. Some of you who were out there in
the war remember it was the place where they used to have the "milk
run."• They would go out and bomb it every day. So he set out for
Wotje. His executive officer also was new; they plotted their course
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-just two officers aboard this little boat-and when they arrived just
where they thought they should be, they saw only the great big Pacific
Ocean. They looked around and talked to the sailors awhile; the sai-
lors were very reserved, of course, as sailors would be. This was
the new Exec and the new Skipper and they didn't want to commit
themselves. So they said, "Well, we'd better plot it again. " They
plotted again and they came out with this point and they were still in
the big Pacific Ocean. In all fairness to them, atolls are very diffi-
cult to spot. They emerge only a few feet. Atolls of about eight feet
with palm trees, mixed in the haze and the waves, are very difficult to
spot. So they couldn't see it. They weren't close enough. Finally
one of the sailors said, "I suggest you ask the Marshallese boys. "
Whereupon the skipper said, "I'm a graduate of Annapolis; I know
how to navigate a ship, " and his back went up. But finally in desper-
ation he said to the boys, "Well, do you fellows know where Wotje is?"
Their reponse is typical of their behavior, never a direct response.
"We'll think about it for a while. " This is a lesson some of the rest
of us might learn. Rather than blurt out a quick reply, "Why, let's
think about it for a moment. "

So they had a little huddle; they walked around the edge of the ship;
they looked in the water; they looked off at the sky; they had another
consultation and they said "Wotje that way" (indicating). This was a
great help. At least the skipper knew the direction to go! [Laughter]
He thought maybe since these boys were so damned smart, he could
ask them another question, "How far is it to Wotje? " Another con-
sultation, another walk around the ship and another huddle, and "Wotje
40 more miles. "

"Well, we're lost. We might as well try this." He commanded,

"Sail that way 40 miles. " They later arrived in the harbor of Wotje
and dropped anchor and everything was lovely. The skipper began to
think about this. He gathered the boys together again and said, "How
did you know where Wotje was? "

"Oh!" This was a very serious problem. Another huddle, and
another bit of discussion and then the great announcement: "Wotje
always right here!" [Laughter]

FREMONT-SMITH: I think I have to give another aspect of this
same story because as I was coming back from Bikini I was on a plane
with a Navy captain who told me a very similar story.
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They were in the fog trying to get into the entrance to an atoll-I've
forgotten which one, it may have been Kwajelein but I don't think so.
They had a native on the bridge and the native said to the skipper, "I
think you've gone past the entrance. " The skipper turned to the navi-
gator, who said, 'No. " They tried to get in and found they were up
against the sand. They went on and came back again, and then the
native told them just where the entrance was. They went in at that

point and he was right. The captain said to the native, "How did you
know? " "I could tell by the sound of the waves, " was the response
of the native. You probably know that the winds provide waves that
hit the atoll which then produce a backwash that flows out from the
atoll. This activity makes a perfectly steady lap, lap, lap on the side
of the ship. When you come to the break where the entrance is, there
is a shift in the sound because the waves differ. The captain told me
that this was so fascinating to him that the next day he flew over the
atoll, and, by jingo, you could see thesewaves flowing out in circles
and the break in the waves at the point of the entrance. Does this fit
in with your experience?

DONALDSON: Yes.

FREMONT-SMITH: But I like your story better! [Laughter] "It's
always right here" is the best thing I've ever heard.

DONALDSON: Let's have a look at a few illustrations.

Figure 27 is the Oak Shot. In the detonation, of course, we have
some blast, some fire and some radiation. The meteorologists always
are exact in determ-ining the way the fallout is going to go. Sometimes
they are right;ý It will leave a trail across the lagoon or in the sea,
which one may or may not be able to find.

A detonation on the islets will produce a variety of effects. It will
knock some palm trees over (Figure 28), break them off, and you can
say, "Yes, the blast pressure was such. " Here you can make a direct
measurement of the amount of blzst it takes to fell a palm tree. It's
an appreciable amount of energy. Palm trees are made to resist winds
of almost hurricane force.

It takes a certain amount of thermal energy to burn the leaves (Fig-
ure 29). One can :nake some exact compilations here of the amount
of thermal energy that was produced at x number of miles. You can
make this measurement directly.
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Figure 27. Atomic explosion, Eniwetok Atoll, Marshall Islands.
From L. Donaldson.

Figure 28. Blast damage to vegetation at Rigili Island, Eniwetok
Atoll. From L. Donaldson.
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Figure 29. Thermal damage to vegetation at Rigili Island,
Eniwetok Atoll. From L. Donaldson.

Then there are the effects on the animal populations. It's possible
to make some measurements on the aquatic birds, which were flying
around apparently unharmed (Figure 30).

Figure 30. Bird flight over the reef at Eniwetok Atoll.
From L. Donaldson.

This little fellow (Figure 31) forgot to take off when the rest of
them did. Figure 3Z is a closer look at him. He didn't fly very well
at. it was obvious that he had some particular problem. Figure 33
shows that he was pointed the right way, i. e., looking away from the
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blast. However, his tail feathers were singed and some of the pri-

mary wing feathers were burned. He's in about the same shape, and
has the same problem, as a ship without a rudder.

o,, Awl •

Figure 31. Injured bird on beach at Rigili Island, Eniwetok Atoll.
From L. Donaldson.

Figure 32. Catching injured bird on beach, Rigili Island, Eniwetok
Atoll. From L. Donaldson.

Figure 33. Noddy tern with burned wing and tail feathers, Rigili
Island, Eniwetok Atoll. From L. Donaldson.
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We returied the day after these photographs were taken. There
were numbers of dead birds on the beach (Figure 34). The logical
assumption, I suppose, that one would make is that these birds must

have died from radiation damage. They were all right the day before,
at least they were alive. Thus, we assume that they died from radia-
tion damage. We took a look, examining them very closely. We tried
to measure various things, do the best autopsy possible at the time,
but we could find little or no radiation effects. So why did they die?
This is the question we had to try to answer.

Figure 34. Dead terns on sandspit following atomic blasts, Rigili

Island, Eniwetok Atoll. From L. Donaldson.

In our report we would just say they died of radiation, but we had
to draw upon a little more background, the natural history of these

animals. We have to realize that there's no water on the island for

them to drink. If there's no water on the island they get their mois-
ture from their food, their food being the fish in the sea. The salin-
ity of the fish in the sea is the same as yours and mine, or about
75/100 of 1 percent. The birds are able to maintain their moisture
balance if they can feed. If not, they may die from desiccation.

CONARD: Did those birds die in one day?

DONALDSON: Yes. These pictures were made on subsequent days.

CONARD: It seems as if it's a pretty quick death.

DONALDSON: But it's terribly hot.

FREMONT-SMITH: They dried out fast.
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DUNHAM: Did you decide these died from desiccation or from

thermal burns? I wasn't clear what your conclusion was.

DONALDSON: Desiccation, because the burns weren't serious

enough to cause death.

UPTON: But the burns prevented them from feeding.

DONALDSON: Yes, it's the cause and effect relationship.

UPTON: They couldn't eat and therefore they couldn't maintain

their food balance.

ROOT: This was obvious in the autopsy, too?

CONARD: Could this have been anorexia from radiation, loss of

appetite, so that they didn't want to eat any fish?

BRUES: This is the old problem that plagues the pathologists and

the epidemiologists. What is the cause of death?

DONALDSCN: That's right.

FREMONT-SMITH: Multiple causality enters into it.

DONALDSON: Surely. Multiple cauises that complicate this. Of

course, the real differences that we have to come to grips with now
involve the . . .

AYRES: May I interrupt for a second? Did you see any signs of

birds whose tail feathers or wing feathers were lost later on because
of beta burns?

DONALDSON: No, we did not.

CONARD: The feathers would protect the skin from beta burns.

AYRES: I'm just wondering whether the feathers themselves might
have been burnt?

DONALDSON: The dead birds in the previous illustration had re-

ceived thermal burns to the feathers extensive enough to prevent

their flying and obtaining food and water.
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TAYLOR: Didn't some of the birds, because of exposure to the
thermal radiation, lose their ability to shed water so that they couldn't
swim?

DONALDSON: Yes.

TAYLOR: Are these birds that normally would fish by landing in
the water and then diving?

DONALDSON: They simply pick the fish off close to the surface,
they don't dive.

The other major problem one might call attention to at this point is
that we are dealing with two environments really. The birds live in
both, but the other animals live essentially in either the terrestrial
or the aquatic environment. The obvious situation that existed is that
while there was a stratification of the fallout on the land, there was
a three-dimensional distribution of radionuclides in the sea. In the
terrestrial area the fallout radionuclides are available to the biota
most specifically if they are in a soluble form. In this form they are
picked up by the plants and enter the food chain of the animals that
feed upon the plants.

Figure 35 is a partial illustration of the sort of fractionation that
takes place in the land area. All of this spectrum of radionuclides,
of course, is available on the land from fallout. This chart is for
Rongelap Atoll which, in 1961, contained in its soil the radionuclides
listed at the top of the figure. The plants picked up only four out of
this complex and of those four the rats concentrated two: strontium9 0

and cesium1 3 7 . The fish, on the other hand, picked up manganese 5 4 ,
cobalt 6 0, and zinc65. We might add to this spectrum iron5 5 and co-
balt 60, which were the two dominant radionuclides in the open sea.

To make a sweeping statement of generality, the land animals and
plants concentrated nuclides in the soluble form, while those in the
sea concentrated nuclides in particulate form. Since the induced
radionuclides of cobalt and iron are in particulate form, although
finely divided, they enter through the food web more dominantly than
do the soluble forms, which are distributed throughout the water.

Then we might comment on the competition that exists in the sea,
which is completely different from that on land, for on land there are
nutritional deficiencies, particularly in minerals, that, for the most
part, do not occur in the sea.
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There could be a stray atom or two of cesium and strontium in the
sea; we can't get excited at all about it, since it's not in the food chain.
So, when we have this great nuclear war, I'm going to run out and
catch myself a fish and eat it and feel quite sure that my food supply
isn't in jeopardy.

In terrestrial areas there's very little chance for revegetation or
regrowth if the soil is burned away and the seeds destroyed (Figure 36).
The entire fauna and flora, one would assume, in this place could not
be re- established.

Figure 37 is a photograph of an area where the soil has not been
burned nor removed. You see a soil core where most of the organic
material was in the upper inch. On the right is a radioautograph
showing the concentration of the radionuclides in this material.

There is a different accumulation of radionuclides depending on
the zone -f feeding of the plants, as in the zone of feeding of the ani-
mals. Plants with shallow feeding roots (Figure 38) have a better
chance to pick up the soluble forms and incorporate them in their
tissues than do those plants that root deeper, like the coconut, for
example. They feed deepcr in the substratum aad do not accumulate
the :adionuclides available to them in the soluble form.

The distribution in the sea (Figure 39) presents a constantly shift-
ing pattern that changes with the seasons, with time, and, of course,
with the currents. It changes from hour to hour or at least from day
to day.

The radionuclides in the sea are incorporated in the lower strata
first, since they are taken up by the small biota and then by other,
larger organisms up the food chain. Many of these organisms are
in the deeper layers during the day and migrate to the surface at
night. Thus, there is a vertical diurnal migration as well as a con-
stant shift, depending on the direction of the prevailing currents.

AYRES: Is that deep water?

DONALDSON: It's surface water.

AYRES: Diurnal irrigation doesn't normally extend into shallow
water, does it?
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Figure 36. View of islet near a test site, Eniwetok Atoll.
From L. Donaldson.

Figure 37. Photograph and radioautograph of soil showing ,.orres-

pondence of radioactive portions of organic matter.
From L. Donaldson.

Figure 38. Photograph and radlocutograph of/ vrrerschmidia stem
with radioactivity in the outer, growing layers. From
L. Donaldson.
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Figure 39. Radioactivity of plankton in thousands of disintegrations
per minute per gram following atomic tests at Bikini and
Eniwetok Atolls. From L. Donaldson.

DONALDSON: When I refer to shallow water I mean the water in

the mixing layer, which, in this area, is about 600 feet. The deep
water lies below this mixing layer.

DUNHAM: You don't mean shore water?

DONALDSON: No, I mean open ocean water.

WYCKOFF: What are the units for the numbers?

DONALDSON: They are contour lines of radioactivity in the plank-
ton in thousands of disintegrations per minute per gram. These are
the plankton that move up and down. They were collected through the
entire mixing layer. This chart shows the distribution in the sea in
the vicinity of the Bikini and Eniwetok test sites.

UPTON: How long after detonation were these measurements
made?

DONALDSON: The plankton samples were collected June 11 to 21,
1956, during the testing period.
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BUSTAD: But in spite of these high levels the only damage that
was observed in the fish from the radionuclides was in the thyroid,
wasn't it?

DONALDSON: Yes.

BUSTAD: Now, do yov have any later results than that of Gorbman
(Reference 38)? I think you lined him up to come out and study these
and he did describe pretty serious thyroid damage in some of these
fish.

DONALDSON: Yes.

BUSTAD: Nave you run across any fish in later times in your
collections that might have manifested thyroid neoplasms, say?

DONALDSON: I think so.

BUSTAD: Because the stage was set for it, sort of.

DONALDSON: Yes, the stage was set.

BUSTAD: Or couldn't they compete? Is that it?

DONALDSON: We have looked diligently over the years but we
haven't actually seen or found fish that we could say were specifically
killed by thyroid damage or damage from radioactivity to other or-
gans or tissues. There's a complex situation here as far as the fish
are concerned. No matter what the radiation levels are, no matter
what the peripheral problems are, the "cleanup squad" moves in al-
most immediately and removes the incapacitated fish. This means
that a fish that is just slightly weakened or disabled is removed
within minutes, at least within an hour or so. Sharks move in and
scavenge these places with great regularity. If it isn't the sharks,
then it's some of the other predaceous forms. Thus, one's chance
of actually finding or seeing a fish or an aquatic animal that has radi-
ation damage would be vezy remote.

AYRES: Are there any top carnivora that might survive, like
sharks themselves, even if they are somewhat damaged?

BUSTAD: The problem there, as far as radioiodine goes, is that
they show the lowest concentration. They're not really getting very
much radioiodine compared to herbivorous animals.
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WARREN: Per body mass.

AYRES: You mean the concentration phenomenon doesn't extend
right up to the top?

WARREN: What he's saying is that there isn't very much of the
radioiodine ingested with any one fish because the thyruid is so small
in terms of the body mass of the shark.

AYRES: So peak concentration is found in the lower forms then?

BUSTAD: That's right, and the radioiodine may destroy the thy-
roid or severely damage it and by then there will be no radioiodine
left. It leaves the thyroid due to physical decay and biological turnover.

DONALDSON: There's another difference. The physiology of the
shark is quite different from that of the bony fishes.

BUSTAD: But we have to admit, I think, that many of those fish
that Gorbman picked up down there relatively early manifested severe
thyroid damage but were probably not compromised from the stand-
point of your cleanup squad. I mean he got there before they were
appropriate subjects for the cleanup squad.

AYRES: Are there any turtles in the area?

DONALDSON: Turtles are not gregarious animals. They just
don't like to have people around. They are there, true, but when the
4,000 or 5,000 members of the test group descend on Lhe place, the
turtles go elsewhere.

The turtles are back at Bikin". now that the test group has departed.
I hope we can--if the Chairman will allow us to-take a look at a film
showing how the place looks now.

WARREN: I think we've left a little dangling in the discussion.
You said the plankton have a diurnal change in depth, whatever their
lccation. Does it occur in the atolls where the depths may be 200 or
250 feet or thereabout, as well as in the open ocean? The shallow
waters you mentioned were meant to be the shallows, weren't they,
at depths of 15, 20, 30 feet?

S.. . ..... .. ,.. .... . l "a I m mm
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DONALDSON: In the lagoons of the atolls the plankton comes up
on the shore at night. It's carried in the surface layers. The waves
bring it up on the shore.

WARREN: And the circulation of the water in the atoll is down-
wind on the surface and when it reaches the other side then there's
a return by the aeeper currents, with considerable upwelling of
cooler water on the upwind side. This is the deep circulation that

you mentioned.

DONALDSON: In part.

WARREN: In part it leaks out into the ocean on the other side,
too.

DUNHAM: How deep ir an atoll?

DONALDSON: Most atolls are from 180 to 200 feet deep. In a
living atoll, this seems to be about the growtfý limit. They grow into
the wind, toward the vast, since the prevailing winds are from the
east.

CONARD: But you get a lot of coral heads, don't you?

DONALDSON: Yes, there are localized ones. But the coral heads
are so spaced that they get food as it comes in with the currents.

ROOT: War the species of algae you mentioned a heavy purple
seaweed with a strong iodine taste?

DONALDSON: Yes. I'm hesitant because there are so many algae.
If I recall correctly, there are some 170 species at Bikini alone.
Many of them are various shades of purple and red.

ROOT: These would be the high iodine concentrators?

DONALDSON: Yes, within this whole group of algae some species
accumulate radionuclides much more specifically than others, and
because of this lack of uniformity of concentration, I think we must

guard against making a definitive statement. We cannot say all algae
do this, all fish do that, or that all corals and plants do such and such.
It's self-defeating to do this sort of thing, because you lose the under-
standing that can be gained by examining all of the parameters.
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AYRES: You have indicated that manganese and cobalt are both
taken up preferentially in sea water, which would suggest surely that
they are unduly scarce. Isn't that the implication you draw from that,
that the requirements are greater than the supplies?

DONALDSON: Yes.

AYRES: And yet we have manganese and cobalt nodules forming
somehow, which suggests a mystery.

DONALDSON: Yes.

WARREN: I think there's one thing you haven't touched on which
ought to be put into the record. I think that you said, when you fin-
ished up at Bikini, that it was very fortunate that you had made prior
studies because the sport rate or the genetic charge going on in this
population was much higher than had been suspected and it might have
been blamed on the radiation later if it had not been found earlier.
Is that still your concept, that normally the genetic change going on
in these atolls is quite high?

DONALDSON: Again it's a relative sort of thing. The change in
the biota may or may not be great. I think we have to go back to the
flora, where we have definite, stationary organisms to study. I should
like to refer this question to Dr. Wolfe. After all, he is the botanist-

ecologist here.

WARREN: Well, I thought snails particularly were demonstrating
this change.

DONALDSON: I don't know.

BRUFS: Lauren, you were talking about the concentration of some
of these elements in particular plants and this suggests that they are
trace elements that are essentially cleaned out of the ocean by living
things? We see this in fresh water. If you throw a little p3Z into a
pond, it all disappears into living matter. In fact, that's the major
limiting factor, I suppose, in how much will grow. Does this happen

in the ocean or is there plenty of all the elements to go around?

DONALDSON: I'm sure that there are plenty of elements in the
ocean, but are they available? If you suddenly make many of the
biologically essential ones available, they are blotted up, of course.
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Maybe we can use the same illustration as that of the photograph of
Shot Oak (Figure 27) we presented a while ago. In this case, there
was a giant column from this one detonation over the north region at
Eniwetok. The fallouit from this shot came right across the north-
western edge of the atoll. We dubbed this one "the manure spreader"
shot, for in making the reconnaissance sweeps over the atoll we saw
a brilliant green band inside the rim of the atoll. You could fly from
the clear blue waters of the lagoon over this green band, which per-
sisted for several days, and the radiation instruments immediately
would jump several orders of magnitude. It was obvious that the
detonation had converteda good deal of the calcium carbonate, to take
one element, into an oxide. The oxide had dropped in the waters to
become hydroxide. Being soluble, it was picked up in an explosion

of plant growth. There were other elements involved in this, too.
In other words, nutritive media dropped in the sea had stimulated a
very great growth of plants, in which one could find the concentrated
radionuclides responsible for the jump in radiation levels.

Or, you can carry this still further. In the early days of planning
at Hanford the cooling ponds were thermal coolers, as we originally

designed them. These steaming vats had great masses of algae
around the edge, and they still do. The algae in turn absorbed the

radiation. At the time, there was very serious consideration given
to a plan to simply collect the plant growths and put them in a dispos-
al pit, since they blotted up the radiation very effectively.

EISENBUD: Lauren, iron-55 is an interesting nuclide. I wonder,
have you looked for iron- 55 in the fish over the atoll?

DONALDSON: Yes.

EISENBUD: Have you found evidence of concentration?

DONALDSON: Yes. In fact it was one of the most highly concen-
trated radionuclides.

EISENBUD: I would think so.

DUNHAM: My recollection from a visit to Bermuda a few years
ago is that one of the marine scientists there said that iron availabil-
ity in the waters around there was the limiting factor in perhaps the

whole food chain inasmuch as one of the key algae couldn't go farther
than the amount of iron availablo.
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AYRES: You mean phosphorus was not the limiting factor?

DUNHAM: Iron.

EISENBUD: We found, in studies of our own staff in the laboratory,
that some of our ladies who eat tuna fish a few times a week have blood
levels of iron-55 thatare about ten times higher than the rest of the
staff. This led us to look at the Pacific tuna, which I think was-done
independently by the Hanford people, and they came to the same con-
clusion, that it was iron-55 from the fallout.

DONALDSON: Did you see cobalt?

EISENBUD: Cobalt-60? We haven't seen it. In fact, it isn't there.
If it were there we would have seen it.

TAYLOR: Is there any persistent biological sign of the testing
still at Bikini or Eniwetok in the aquatic part of the environment,
either in the plants or in the fish? I mean, if you went out there now
and didn't use radiation measuring instrumrents, but simply looked
at the plants and the fish and the birds, would you expect to be able
to tell that there had been this very intensive exposure of the area
to radiation?

AYRES: Without radiocLemical means?

TAYLOR: Without radiochemical means; just by examining the
plants and animals?

DONALDSON: May I postpone my answer until we have a look at
a film we produced during the 1964 survey of the islands?

TAYLOR: Yes.

DONALDSON: I think it will be more obvious when we look at the
film, with the co-chairmen's and our host's permission, which I
would like to show later on. The answer is . .

TAYLOR: I guess the answer is yes.

DONALDSON: The answer is that you do not see it.

FREMONT-SMITH: The answer is no.
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DONALDSON: You do not see evidence of it.

FREMONT-SMITH: I'm glad you gave the answer because the time
to give an answer to a question is at the time it's asked and not post-
pone it, although it's nice to come back to it again later and say . . .

DONALDSON: Thank you.

WARREN: Well, on Miller Island where the blast was

DONALDSON: There's radiation, Dr. Warren.

TAYLOR: Yes. I was thinking specificially :f aquatic life because
you said in places where the surface has really been completely ster-
ilized, there has been a change, I gather, in the surface life of the
islands.

DONALDSON: Yes. There were very definite changes.

CONARD: There's some question ac to whether some of the trees,
the coconut trees, and the other plants on the northern islands of
Rongelap, do not showsome signs of genetic effects. There are some
two-crowned coconut trees and this sort of thing, but it's question-
able as to whether this is really a radiation effect or whether it's due
to the aridity of that part of the atoll, and it hasn't been settled.

WOLFE: Someone has done a monograph on coconut palms.

CONARD: Fosberg?

WOLFE: No, Menon et al. (Reference 39). And this double crown-
ing-he got a coconut tree in one place with 51 of these crowns and
there hadn't been a detonation there. So this could come about maybe
with a butcher knife by cutting off the terminal bud; I don't know. It
might have been caused by radiation, but I don't think you can say so
definitely.

CONARD: I agree.

WARREN: Weren't there some broad stems, flat stems, in
Eniwetok?

DONALDSON: Yes.
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WARREN: So that you were wondering about the neutron effects?

DONALDSON: Well, over the years we have recorded a number of
variants from the normal, particularly among the plants. We don't
know whether this is induced somatic variation or whether it's inher-
ent. We don't see them now. They probably were unable to survive.
Of course, we do see variations. At one time Dr. St. John (Refer-
ence 40) counted as many as 23 variants on one island. But these
have not been reproducible in the laboratory.

WOLFE: In answer to that, that flattening of the stems; that's
called fasciation. And that's not an uncommon thing. You can find
it in all of the vascular plants if you look long enough; I've seen it
mostly in the composites and it has nothing to do with radiation, al-
though radiation might induce it.

WARREN: What is it due to, do you know?

WOLFE: It can result from insect bite or gall or sometimes
there's no obvious answer. You can't attribute it to an insect; it
may be due to some damage at the meristem, the growing tip where
you don't get the radial development and it flattens out. I think this
can be brought about. But it also occurs naturally.

WARREN: Would nutritional acceleration or acceleration from
excess nutritional factors produce it?

WOLFE: I don't know.

WARREN: I've got a cucumber plant that's about 30 feet long and
the stems show this and I wondered if they had been exposing the seeds
to neutrons to produce the new variety. It's a lemon variety which is
quite unusual.

FREMONT-SMITH: It was just exposed to you, Staff; that was it!
[Laughter]

BRUES: That's the California climate!

WOLFE: I would not say radiation could not cause it but I would
also point out that it could be caused by other things.

WARREN: Three inches wide and about a half-inch thick in a cu-
cumber plant is quite large.



SESSION IV 203

MILLER: Dr. Donaldson, what is the minimum study that would
reveal in other organisms than man that the radiation had taken place?
What is the minimum study that will reveal evidence of radiation
exposure?

DONALDSON: I don't know the answer to that question.

CONARD: I was talking to a botanist and'he thought it would be
worthwhile to study some of the pollen from the coconut trees on
some of the atolls, and he thought, I believe, by chromosomal aber-
rations that he could detect persisting radiation damage. I would
think that this would be a fairly simple study that could be done.

MILLER: But it hasn't been.

CONARD: Maybe Schull might have something to add.

SCHULL: If memory serves me correctly, the Indians have
examined the palm trees growing in the Chavara-Needakara area of
Kerala to see whether they exhibited a higher frequency of chromo-
somal abnormalities, presumably ascribable to the higher levels of
radiation encountered in this area. The results were somewhat am-
biguous, I believe. There are, so far as we now know, no unique
yardsticks of radiation damage of a genetic nature, and the crux of
any study becomes the demonstration of a dose dependence. If there
is no variability in doses, or the variability is so small as to pre-
clude even ordering the exposures, it is difficult, indeed, to demon-
strate a radiation effect.

There's a Japanese observation that I believe is relevant to the
question that Dr. Taylor asked. In 1949 or 1950-probably 1950-
Yamashita Kosuke, a geneticist at Kyoto University, undertook a
fairly extensive study in Hiroshima of the distribution of abnormal
forms of Veronica persica, a common garden flower. His data,
published in 1956 (Reference 41), revealed a definite correlation be-
tween the frequency of aberrant forms of this plant and distance from
ground zero. Atypical forms diminished with increasing distance
from the hypocenter.

TAYLOR: Just looking at people's gardens?

SCHULL: Essentially that. In Japan, Veronica grows along the
roadside in many areas, or did then. The aberrant forms Yamashita
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counted are found all over, of course, but he was primarily concerned
with their frequency as a function of distance from ground zero. I
would suppose that a similar study could be made at Bikini but I won-
der whether enough is known about the gradient in dose to permit one
to make a fairly strong statement, either affirmatively or negatively,
in the presence or absence of a cline of aberrant forms.

CONARD: You would have quite a gradient on Rongelap, 2,300 rads
on the north island as compared to 265 on the southern islands. That's
quite a gradient.

UPTON: But in point of fact no measurements of this kind have
been made to date?

CONARD: So far as I know, they haven't.

EISENBUD: These are not high doses compared to what can be
obtained in these areas of natural radioactivity. For example, in
Brazil the ambient levels irom citernal radiation are about 3 mr
per hour downwards to normal levels, and this is about 12 r per year.
So, in 100 years you have 1,200 rads. Presumably scme of those
forms have been there muc'i longer. And then if you superimpose
on that the dose from the internal, whicb is, incidentally, very hard
to calculate because they are alpha-betas and the location and rela-
tion to the genetic material hasn't been worked out yet, the internal
dose is presumably much higher, ro that I think that there are prob-
ably situations in nature where this kind of a situation could be ob-
tained if one wanted to.

TAYLOR: It just occurred to me that there's a mass of data sit-

ting there at Rongelap waiting to be gathered and looked at.

FREMONT-SMITH: We'll have to plant some cosmos in there.

TAYLOR: No, Just observe what's there, as long as the dose
levels are reasonably well known, but I'm not sure from the conversa-
tion whether or not they are really well known. Do people agree that
the dose levels at Rongelap have been known within a factor of, say,
one-and-a-half, in the total dose?

CONARD. I would think so; judging from the dose calculations
and the hematological responses of the people, we're not too far off.
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EISENBUD: One problem that's cropped up in Brazil which hasn't
been solved and that might be pertinent here is the fact that it's hard
to tell where these chromosomal aberrations come from. You take a
sample of a plant and it's easy to calculate the somatic dose because
presumably the plant has been there for its life. But what the dose
is at the genotype of that plant is very hard to calculate because it
goes back presumably many thousands of years, and maybe this plant
came from a seed which was dropped by a bird two months ago and
picked up ten miles away. I suppose to some extent this would be
true in Rongelap where your coconuts tend to drift around. I don't
know what the mean distance traversed by a cosmos pollen is, but
this would even have to be considered in Hiroshima. In Hiroshima
it certainly must be a large distance in relation to the radiatijn gra-
dient in Hiroshima over a 10-year period.

WARREN: Looking at aerial photographs of this Brazil site, though,
you don't see any change in the foliage when you come over the rolling
country up to the edge of this.

EISENBUD: There are differences in the radioactivity partly due
to the fact that there are also chemical changes associated with the
mountains, which in turn give rise to the fact that it's radioactive.
These chemical changes presumably are important. This is another
factor that has to be considered.

WARRENM Is that a volcanic cone or this

EISENBUD: It's a volcanic cone with an alkaline intrusion in the
center. The alkaline intrusion is where the main radioactivity is
about a couple of kilometers across, about 300 meters high, above.

WOLFE: Is it active?

EISENBUD: It was many, many thousands of years ago but not in
historic times. This was a major volcanic eruption. The cone is
about 50 kilometers in diameter. Within the center of it is an alka-
line intrusion which is just a knob which brought up a lot of rare
earth minerals associated with thorium. This is a few kilometers
across and is where the work is going on.

WOLFE: I haven't seen it.

WARREN: I've only read about it. You don't run sheep on this be-
cause there's no grass or not vtnough foliage?
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EISENBUD: No, that's not so. In fact, the cows graze on it; it's
part of a grazing land, and there's enough grass on it.

WARREN: Very interesting.

DONALDSON: We've purposely omitted one of the prime areas of
interest in the overall environment, and Bob has some data which
we might bring in now, with your permission, on the whole-body bur-
den of the Rongelap people.

CONARD: In yesterday's session I mentioned that after about six
months, the urinary excretion of radionuclides of the Roagelap people
dropped down to barely detectable levels, and by the time they were
moving back to Rongelap we couldn't tell the difference between the
body burden of unexposed people and exposed people. As soon as
they got back to Rongelap, however, there was a rather sudden and
marked increase in their body burden because of the residual con-
tamination on the island. This came about primarily through eating
pandanus and to a lesser extent from the coconut, and strangely
enough the zinc-65 came from eating fish. As Lauren pointed out,
fish was one of the mainstays in their diet. We were later able to
get a whole body counter out to Rongelap to measure their body bur-
dens. The first one was a big monster that weighed about 21 tons,
and it was a real endeavor to get that thing out on Rongelap Island.
We have recently been using a "shadow- shield" type of whole body
counter consisting of lead bricks. Figure 40 is a photograph of one.

Figure 40. Shadow-shield whole-body counter (gamma
spectroscopy). From R. Conard.
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UPTON: Were the fish levels higher in the Rongelap area than in
the area to which the natives had been evacuated?

DONALDSON: Yes. There was no fallout down at Majuro.

CONARD: They were in a relatively clean area. They were down
at Majuro, 400 miles to the south.

UPTON: The fish then continued to be more active in the Ronge-
lap area over the passage of years?

CONARD: Right. That was a 3-year period up until their return.

UPTON: Yes.

CONARD: And the fish were still quite active with zinc-65.

UPTON: These are marine fish?

CONARD: Yes.

DONALDSON: There's no fresh water.

UPTON: The lagoon is a marine lagoon?

CONARD: Yes. It's salt water.

FREMONT-SMITH: These are fish that stay in the lagoon. They
were not going in and out of the ocean?

DONALDSON: Both populations exist there. The people eat the
fish that live in the lagoon and also tuna fish and other open-ocean
types of fish.

FREMONT-SMITH: Which were the ones that were primarily
responsible for the increased body burden, do you know?

CONARD: I really don't. They ate all kinds of fish.

FREMONT-SMITH: I mean do you presume that the ocean fish in
that area still carried the heavy...

CONARD: Lauren, it was probably lagoon fish, wasn't it?
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DONALDSON: The ocean fish are essentially carnivores, and the
lagoon fish are herbivores. You immediately fractionate on this basis
alone, that is, the food chain is different. As you move up the food
chain to the carnivores the radioactivity is less.

FREMONT-SMTTH: So it was the herbivore that was responsible.

DONALDSON: The herbivores are obviously the best concentrators.

CONARD: Figure 41 is a spectrograph of what you get from the
whole-body count, showing the comparison of the count in 1957 before,
and in 1959 after, moving back to Rongelap. In March 1958, shortly
after they had come back, they showed an increase, the first peak
being cesium-137 and the second peak zinc-65. We carried out these
whole-body counts over the years since they've been back on the
island and I can now review very briefly what's happened in the way
of the body burden of these isotopes.

Figure 42 is a histogram which shows the changes over the years.

The first 1954 data there show the higher levels, of course, connected
with the initial contamination, and then up until 1957 their body burdens
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reduced practically to zero. You see on their return to Rongelap,
the increase in cesium and zinc. Strontium-90 also began to appear,
and this had to be detected not by whole-body counting but by radio-
chemical analyses of the urine.

The levels reached a peak about 1961 or so and during the past
year a drop in urinary excretion has occurred, indicating lowering
of body burdens. Cesium peaked at a little less than 1 microcurie
of body burden, which is not high, but it represents about 300 times
the level in those of us in the medical team that were counted.

In regard to zinc, it reached a peak at about the same time that
the cesium did but suddenly within one year's time it dropped to about
I/10 of the previous year 's value. I wonder, Lauren, do you have
any comment on that, as to why we had this sudden drop in zinc-65
in the people? Was something happening to the fish then that caused
this sudden change?

DONALDSON: When did they get rice?

CONARD: They had been eating rice pretty much all along.

DONALDSON: Their food habits can change radically.

DUNHAM: There wasn't a difference in your counter at that point?

FREMONT-SMITH: Don't suggest that!

EISENBUD: What is the half-life of zinc-65? I should know, but
I don't remember.

DONALDSON: Less than a year. Two hundred and fifty days, I
believe.

CONARD: But that wouldn't account for a sudden change?

DONALDSON: If I remember the data correc..ly-and I would have
to look them up. I have them here. Essentially there has been no
drastic change in the usually expected declines. If they have changed
their habits not only in eating fish but also in eating birds, and if
they've had expeditions to the north island and come back with lots of
birds, that would increase it.
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FREMONT-SMITH: Did you do any cultures of white cells on
these people?

CONARD: Yes, at 10 years we did about 40 cultures for chromo-

sonmal studies.

FREMONT-SMITH: Did they show anything out of the usual?

CONARD: They showed persisting aberrations, low levels of
aberration.

FREMONT-SMITH: More than other people would have?

CONARD: The exposed people showed a greater incidence of
these aberrations than did the unexposed.

EISENBUD: I think it should be emphasized that those doses that
you show in Figure 42, when translated into dose units, are just a
couple of hundred milligrams.

CONARD: I was going to get around to that in a minute.

EISENBUD: Sorry, I didn't mean to anticipate.

CONARD: Another isotope that was found was cobalt-60, to a
lesser extent, which is about 1/10 the zinc level. We haven't seen
any iron- 55 in the people but we haven't done any specific studies.

EISENBUD: Any what? Have you looked for it?

CONARD: Not specifically, no, but we haven't had whole-body
counts now in a couple of years.

EISENBUD: You can't do it with whole-body counting. It decays
by internal conversion and gives you an electron . . .

CONARD: Maybe we'll pick it up in the urine.

EISENBUD: No. Sample blood. Maybe you have some in your
laboratory. What you do is separate out the iron- 55 and look at it
wit.h a thin crystal. It should be very interesting in that group to
see what the iron-55 level is. Iron-55 is an interesting isotope. It has
been neglected until now because the emission is a 6 KeV electron
which has a range of only one micron in tissue; it has generally been
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ignored. But iron goes to very small volumes of tissue. Specifically,
it tends to concentrate in little globules and you get a very high dose
there because essentially all of the range of the iron- 55 electron is
comparable with the diameter of the globule.

MILLET: May I ask if the unexposed population showed chromo-

somal changes, too?

CONARD: They showed some peculiar chromosomal changes that
we haven't been able to understand yet, chromosomal breakages.
They show about as many breakages of chromosomes as do the ex-

posed people. But I was referring to the more specific radiation-
induced types of aberrations, such as dicentrics and ring forms that
occurred.

AYRES: May I ask about the zinc? How is that taken up and where
is it stored in the body? Is it taken up as zinc or is it a surrogate
for something else?

CONARD: I really don't know. I know it gets into the body and is
fairly well distributed, as I recall.

LANGHAM: It's concentrated in the epithelial tissues. The hair
is very high, the skin is high.

CONARD: The prostate I believe is fairly high.

LANGHAM: The prostate and pancreas. Percentage wise, the

greatest amount is in the skin and hair.

BRUES: It looked to me as if the cesium levels were remaining

rather constant in these people. I think that's remarkable. It turns
over with a half-time of three months or so in man. So they must be

in essentially a closed environment without cesium drifting or blow-
ing out of it.

CONARD: That's so. And I think, as Lauren pointed out, the fact
that this material is sticking in the upper layer of the soil and not
being dispersed, being diluted in soil, so to speak, means that for a

long time we'll have levels that can be detectable. *

*Since this symposium, results on the latest radiochemical urine anal-

yses (March 1967 urines) reveal that the excretion of these radionuclides
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WARREN: It's interesting that the tropical rains don't leach it
downwards. The tropical rains should produce quite a bit of water
to leach this down into the soil. Is it complexed or fixed?

DONALDSON: Itdoesn't leach to any degree. It stays pretty well
fixed.

WOLFE: It's accumulated in the soil algae in that upper layer,
isn't it? That is what the radioautograph shows.

DONALDSON: Yes.

WOLFE: And the algae are only in about the upper couple of inches.
Below that it's apparently too dark.

TAYLOR: Is there any animal study that correlates with the ob-
servation of malformations of human children that were in the fetal
state two or three months or so when the irradiation took place? Is
there any animal counterpart of that that's been seen in any of the
bomb test irradiation?

MILLER: Not in the wild state, but in laboratory animals certainly.

TAYLOR: How about fish, for example? When the fish are irra-
diated when they are developLing eggs, do the eggs lose their fertility
like that?

DONALDSON: You can go the wholt gamut. If you take chronic
exposure over long periods of time and pick a level, say a half roent-
gen per day for a 90-day total exposure of 45 roentgens, for example,
and follow the fish through several generations, instead of getting a
damaging effect you find a stimulating effect. Double the dose, and
the same sort of things happens. Or double it again and I'll give you
the answer in part tomorrow. I'll be a midwife tomorrow while you're
enjoying yourselves here. We'll have several hundred fish coming
back from the sea that were exposed to 2. 5 r from a cobalt source as
eggs.

*(Cont'd) has dropped to about one-half chat of the previous rate of

excretion. This may be due to the fact that the people are buying and
eating more commercial food.
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FREMONT-SMITH: These are salmon?

DONALDSON: Yes.

FREMONT-SMITH: I thought there might be somebody that would
know it.

DONALDSON: In these experiments the exposure starts the instant
the eggs are fertilized and continues until the yolk is absorbed and the
fish are free-swimming, a period of 90 to 100 days.

FREMONT-SMITH: They are bigger and better as a result of the
radiation?

DONALDSON: Yes.

DUNHAM: Are they all or are they selected? You still are losing

90 or 99 percent of them.

DONALDSON: Yes. Survival of the irradiated fish is better than
that of the controls.

DUNHAM: It's the ones that come back that are bigger and better.

FREMONT-SMITH: Do you lose 90 or 99 percent? Is that right?

DONALDSON: Actually the normal expected mortality of salmon
in the sea is in excess of 90 percent. We release an equal number of
controls and irradiated fish. For fish exposed to 0. 5 r or 1. 3 r as
alevins, the survival, rate of growth, number and hatch of eggs pro-
duced are equal or superior in the irradiated group.

FREMONT-SMITH: So that is really as if you had benefited the

fish by radiation.

DONALDSON: Yes.

UPTON: How about the hatchery?

DONALDSON: Better, though barely significant.

EISENBUD: Do the salmon say the university is always there?
[Laughter]
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DONALDSON: They don't make mistakes! I wish I had students as
smart as those fish.

WARREN: I think that this point which Lauren has found is of great
significance in this whole story of radiation exposure and yet it's been
sort of ignored.

FREMONT-SMITH: It's against the dogma. And not just ignored.
It's submerged, it's suppressed.

WARREN: I've examined this with great interest for years since
he first had this finding.

DONALDSON: Let's get the record straight. I'm still under . . .

WARREN: He's still exploring.

DONALDSON: . . under the initial directive that I received from
Dr. Warren back in 1943, during the days of the Manhattan Engineer-
ing Project. The experiment must be carried out over many years
and it must be done in the complete environment, not just in the lab-
oratory. In other words, the fish must be exposed during the time
that they would be, say, l-ving in the effluent of the Hanford Works,
and we must be able to get our hands on them again when they return
from the sea in order to evaluate the effects, if any, from their ex-
posure to radiation. In other words, we must not simply say, because
they didn't die in the first 90 days or 20 days or the first year, that
there was no effect. I naively told Dr. Warren, let's see, 24 years
ago, that yes, we could do this experiment. I didn't realize that it
would take me 24 years to get the facilities and develop a salmon run
that would return to the University campus. Each exposure level
takes a minimum of five years to evaluate.

FREMONT-SMITH: You're going to telephone tomorrow afternoon
and tell us what the answer is?

DONALDSON: One step toward the answer.

WARREN: I think this is very significant and I think a great deal
of credit is owed to the AEC Division of Medicine and Biology for
continuing to support this work over the years, 20-odd years, with
such a small yield in return for a few percentage of fish. This has
been maintained over the years and you're now in what, 26 generations?
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This ought to be of interest to the geneticists here. Some of the o-i-
ginal exposures were in 1943 or 1944.

DONALDSON: Those are the experiments with rainbow trout which

started in 1943.

WARREN: But here has been the longest, to my knowledge, single
set of observations on one or more species of fish that have been
exposed to relatively small amounts of radiation. I think this ought
to be continued as long as necessary to get the final answers. I agree
with Lauren. He's got some initial answers which look very specta-
cular and interesting and he's properly modest in not claiming too
much too early. But I think this is as important as following the Naga-
saki situation, where the dosages are not so well controlled.

FREMONT-SMITH: It would seem to me that nature has taken ad-
vantage of all of the physical properties of nature and used them to
an advantage. On the other hand, it has been sort of assumed that
radiation was always bad and that any radiation was going to be harm-
fui. Now it seems to me there is some evidence to believe that there
was a higher radiation in the past than there is today and that it's
entirely possible that there is an optimum radiation for some species,
or rnavbc for many species, and that we shouldn't assume that every
radiation is bad. It seems to me that Lauren's temporary answer
-upports this position, that it may be that salmon, maybe other fish,
and maybe other species are benefited by an appropriate radiation.
I know this statement is contrary to official position, but I'm contrary
to official position.

WARREN: I've been looking into this, as you know, with some
interest of late and I'm not willing to say that radiation is universally

harmful because we have a continuous background of naturally occur-
ring radiation and cosmic radiation. The former could have been
considerably higher in the past, but I don't think, I'm in any position
to go any further in that discussion. But I point to Lauren's experi-
ment as being significant in this direction.

PRUES: There's recent evidence that the earth's magnetic field
flops over every so often, letting in meteoric material and cosmic

radiation (References 42 aad 43). 1 believe the last time that this is
supposed to have occurred coincides more or less ,.ith the time when
man first appeared on earth. That is rather speculative, of course.
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DONALDSON: I cringed just a little bit, Dr. Warren, when you

said snmall in numbers, because I've made the grandiose statement
that this is probably the biggest radiation experiment, numerically
speaking, tlhat's been carried out with vertebrate animals. We nor-
mally use in excess of 100,000 exposed and 100,000 controls, making
200,000 animals in each experment. Then we have to carry another
population along, so we always have reserve stocks.

WARREN: But the salmon gives a small percentage of return, as
you indicated.

DONALDSON: Yes. Even if we get only a I to 3 percent return,

we have somewhere between 2,000 and 6,000 salmon coming back to
the University pond, which is just slightly larger than this room.
When you have that great a number of adult salmon-the average weight
last fall was 18.6 pounds-coming to a small place like this in a two-

week interval, you have a tremendous mass of experimental material.
So your statistical problems are astronomical. This return would
produce at least 5 million offspring each year. To evaluate 5 million
offspring, follow them step by step all through their incubation per-
iod, determine the nxtmber of anomalies, the rates of growth, indi-
vidual variations between some 1,000 to 1,200 lots, you need more

than a computer; you need a group of trained monkey technicians.

FREMONT-SMITH: How large a staff do they provide for you to
help with this?

DONALDSON: That was the question a group of Russian geneticists
asked me last week.

FREMONT-SMITH: I'm asking it now.

DONALDSON: Ask John.

FREMONT-SMITH: Let's get it on the record. How large a staff?
They've been supporting it for 24 years, but how large a staff do you
have?

WOLFE: It depends upon the season of the year. When those fish
are coming back, he's got 25 or 30 students and assistants out there

catching them out of the pond and going through all these ablutions
that Lauren has described. During the off- season I don't know how
many people there are.
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FREMONT-SMITH: What I'm trying to bring out is, does he have
enough staff to do the job?

WOLFE: Nobody ever has enough staff.

FREMONT-SMITH: Okay. I just wanted to bring it out. He hasn't
got enough staff.

DONALDSON: This is one of the tricks one learns being a school
teacher, Dr. Fremont-Smith. The fish usually come between August
and September. The return runs usually begin around the 25th day
of September. This year it was the 26th, but it's close enough. Then
I have the 25 or 30 students who can help me.

WARREN: He orders the fish to return on that date! [Laughter]

FREMONT-SMITH: I think you ought tj go to the University to
start on that.

DONALDSON: Young salmon normally go to the sea during July,
maybe as late as August, but that's inconvenient because school lets
out in June. We speed up their growth and get them out into the bay
the first day of May on their way to the sea. Then the students have
time to prepare for their examinations and everything goes along
nicely.

WARREN: It was very cute of him to turn nature tu his time
schedule.

FREMONT-SMITH: Forgive my remarks. I just wanted to get it
on the record that maybe he could have a little more help.

EISENBUD: What is the radiation pattern? I don't know if you
gave that. If you did give it, I missed it. What dose do you give
them over what period of time?

DONALDSON: We have increased the dose year by year. We
started out at 0.5 r per day, went to 1.3 r per day, then to 2. 5, and
this year we're going up to 5 r per day.

EISENBUD: For how many days does this go on?

DONALDSON: Approximately 90 to 100 days, during the entire
incubation period. This is one advantage of this sort of experiment.
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You have a built-in food supply and you can put the eggs in a chamber
and expose them to a cobalt-60 source--expose them for 90 to 100
days. At the end of the exposure period they are ready to start to
feed; then you can take them out to the troughs. During the 90 to
100 days they have gone through their entire embryological develop-
ment. They're fully formed little fish.

WARREN: Lauren ought to also tell you that he has been studying
all of the abnormalities that can be produced in these fish with irra-
diation and that there's a certain mortality from this, depending upon
the dose rate. You get all of the abnormalities that have been ascribed
to this in other species and the large lethals are included in this list.
But at this dose rate your abnormalities and your lethal effects are
pretty low, aren't they?

DONALDSON: There's no significant difference in the number of
anomalies between the irradiated fish and the controJs at the levels
we have used so far.

FREMONT-SMITH: No increase?

DONALDSON: No significant increase.

TAYLOR: What is the LD-50 dose for a salmon?

DONALDSON: An acute dose is between 450 and 500 r.

TAYLOR: You're giving them about 500 r, aren't you?

DONALDSON: Chronic exposure.

WARREN: Daily.

DONALDSON: We'll give about 400 to 500 r this year, spread
over a 90- to 100-day period.

AYRES: That's a time when cell reproduction is rather rapid,
though.

DONALDSON: That's right.

WARREN: At their maximum rate of growth and change. Presuwn-
ably this should be the most sensitive period, shouldn't it?
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FREMONT-SMITH: The most vulnerable period.

AYRES: On the other hand, recovery can be more rapid.

TAYLOR: Why don't they all die, is what I'm asking.

LANGHAM: It's the dose rate. There's a lot of difference in giv-
ing a dose in five minutes and over a hundred days.

TAYLOR: Is it a factor of 2?

DUNHAM: Your monkeys all had lethal doses, as you showed
yesterday.

LANGHA..'v: Yes, if given in an hour or so. The prompt lethal
dose of the moakey is about 550 r.

FREMONT-SMITH: Please, gentlemen, don't have a private
conversation because it makes it impossible.

UPTON: I think a similar experiment has been performed on the
mouse. I think I recall that Russellandassociates (Reference 44)
could detect defects in mice exposed to dose levels of 25 r in the
embryonic period whereas if they administered something like 13 r
per day, continuously given over a 24-hour period throughout em-
bryogenesis, they observed no effects, due presumably to the lower
dose rate.

DONALDSON: The most unusual aspect of this research is that
the fish are tested over the entire life cycle. A major portion of
their life span, of course, is spent in the highly competitive environ-
rnent of the open sea. After the exposure period during incubation,

the young fish are fed for about three months, until they have grown
to migrating size and have developed the ability to change from fresh
to salt water. Then they are released to go to sea. After two or

three years of active feeding in the sea they must be able to retrace
their migratory pattern and "home" to the small pond on the University
campus.

There are surely many response patterns involved in the complex
life cycle of the salmon. The final pinpointing of the "home stream"
is now fairly well documented as a memorized olfactory response.
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FREMONT-SMITH: Do you want to tell us briefly that fascinating
story about the olfaction and how they find their way?

DONALDSON: This is the work of Dr. Gorbman and associates.
Dr. Gorbman is the-chap who worked on the iodine uptake in the fish
at Bikini (Reference 38). He has been doing memory pattern responses
by taking the return salmon and immobilizing them, lifting the skull
case off, putting probes in the olfactory lobes and then dropping water
on the olfactory nares. The water may be from the "home stream,"
which gives a positive response, or a foreign stream, with a nega-
tive response. Water samples collected from down river along the
migratory path bring a positive response.

FREMONT-SMITH: Down the river.

DONALDSON: Yes, samples of water from down the river or up
the river or some other place, or even tap water, and recording
their memory response for this particular environmental stimulus.

FREMONT-SMITH: The electrical artivity to the environmental
water.

DONALDSON: Yes.

AYRES: Is it an encephalogram technique?

DONALDSON: Yes.

FREMONT- SMITH: What happens?

DONALDSON: The olfactory nares are sensitive to infinitesimally
small amounts of "home" water. Dilutions of the "home" water con-
tinue to give positive responses. If, on the other hand, samples of
water are obtained from 100 yards on up the watershed where the sal-
mon haven't been, there's no response.

TAYLOR: What happens if he takes them out of the water and gives
them upstream water and downstream water and some mixed stream
water?

DONALDSON: This caa be done.

FREMONT-SMITH: It makes them very angry!
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DONALDSON: May we come back to the subject at hand for the
moment? Before leaving this environmental area that we've been
talking about in the mid- Pacific, I think it's germane that we include
a word or two about the change in our relationship with Japan since
1954 and how these environmental problems were handled on a differ-
ent basis.

In the 1958 series, we obtained permission from the Division of
Biology and Medicine, Dr. Wolfe a.d Dr. Dunham, to do a sort of
undercover operation. This operation involved one of our good friends
in Japan, one of the leaders in the Shunkotsu Maru expedition, which
odused so much of a problem in 1954. This chap agreed to collect
and evaluate samples of tuna fish that were caught by the Japanese
fleet. He collected some 2,000 samples, sent us half of the samples,
and kept half. We made our evaluations, they made theirs and %e
compared them. However, he couldn't get his data published in Japan,
but that didn't necessarily matter; they were available for the scien-
tific record. Since they were not the sort of exciting things that would
make a good news story, they are not a part of the popular record.

In 1962, during the high-altitude tests at Christmas Island, this
program was again repeated and Dr. Toshiharu Kawabata* again
collected the samples and sent half of them to us. Under some very
real pressures on the part of the hysteria-minded group in Japan,
an expedition, made up of a group of reliable Japanese scientists,
was sent to evaluate the radiation hazard. The ship was equipped
and sent out and we were asked to meet it in Honolulu in June of 1962.
We had long conversations with these scientists as to what we had
found in the Pacific and, most important I think, for this record at
least, we more or less "held their hand" during this operation, be-
cause, frankly, they did not expect to return home. They were per-
fectly willing to give their lives to the cause, many of them.

FREMONT-SMITH: They expected to be killed by the blast?

DONALDSON: They expected to be, at the very minimum, greatly
affected by radioactive fallout. It seems fantastic again or incredible,
but they had the most elaborate air-conditioning system I've ever
seen. Every porthole was plugged. They had long filters installed.

*Kawabata, Toshiharu. Department of Food Research, National Insti-
tute of Health, Tokyo.
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The ship was equipped so that it could be operated entirely without
anyone being on deck, with almost a periscopic peephole. They
wanted assurance from us that they could go into the area and possibly
survive. But what would be the best way to proceed?

In all of our discussions with the Japanese we were very frank and
tried to be as helpful as possible. We reviewed our program, showed
them the areas we had worked in and the levels of radiation we had
encountered. We assured them we were perfectly healthy and were
returning to the test site on Christmas Island to continue the program.
I thinK it was a great relief to them to have a chance to talk with us
-and to see that our health was good.

Well, the ship left Honolulu; they made their stations, they went
home and we arranged a second meeting, in Tokyo, again through
the Division of Biology and Medicine. The Commission sent Dr.
Gordun Dunning* over 'o chair the meetings, where we brought all
the data together, their data and ours. We did a correlation study
eventually and found that we had essentially the same results-fallout
could be detected but at very low levels.

FREMONT-SMITH: Were they awfully surprised to come back
alive?

DONALDSON: They were tremendously pleased, I guess, to be
alive.

DUNHAM: You said they were very sophisticated, knowledgeable
scientists.

DONALDSON: They were sophisticated, knowledgeable scientists.
They also had fishermen on board who had been exposed to the popu-
lar Japanese beliefs of radiation damage. But the precautions that
they had taken and the acilities they had were completely out of keep-
ing with anything we had available to us or had ever actually seen.

EISFNBUD. How close in did they go?

DONALDSON: The exclusion area was 200 miles. So they were
that close at least.

*Dunning, Gordon. Technical Advisor, Division of Operitional Safety,

U.S. Atomic Energy Commission.
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EISENBUD: The Shunkotsu Maru came that close in 1954 and they
didn't seem to be too concerned about it. You may have noticed in
the Saturday Evening Post picture that shows me on the deck of the
ship, that I was the only one that didn't have a mask; the Japanese
accused me of being a little too cavalier about radioactivity. They
thought I really ought to take care of myself.

DUNHAM: You were grandstanding! [Laughter]

EISENBUD: There was nothing I could do about it. I didn't bring
any along and they didn't have any for me.

DONALDSON: I'm about at the punch line of my story, I hope. At
the conclusion of the meetings there was to be a press announcement
and the place was swarming with newspaper people. They had tele-
vision cameras, newspaper photographers all around us; the place
just buzzed. The prepared statement, which was handed to che news-
paper people, stated that we were in complete agreement and that the
levels of radiation were very low-or non-detectable. You should
have seen the expressions on these men's faces. "But these are not
great amounts, " they said. "No. These are the findings of the joint
report. " When we searched the papers the next day we could find
only about an inch and a half of print devoted to this news, and I don't
think any of the footage was used on television.

CONARD: I had one final statement I wanted to make. In regard
to the Rongelap body burden situation, it turns out that none of these
isotopes exceeded 5 to 10 percent of the MPC (maximum permissible
concentration) in the people. The children had slightly higher values
for the strontium-90, to 20 percent of the MPC in some cases. It
was estimated that the total body dose from all of these internally
desposited isotopes oniy amounted to several hundred milliroentgens
per year, and, as you know, our MPC levels are based on peace-
time limits and are very conservative, with a safety factor of about
10 which is usually cranked in,. So, in the aftermath of a nuclear war
it would seem to me that this Marshallese experience does tend to
indicate that after the first week or so one can live in a contaminated
area without too much radiation hazard.

FREMONT-SMITH: With that degree of contamination.

CONARD: Yen. But even extrapolating back to larger amounts,
judging by the smaller dosage they received, it would seem that it
would be a minimal hazard.
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ROOT: You mean if you hadn't moved them off at all it would have
been a minimal hazard?

CONARD: I would say that it probably would. I don't think that I
want to stick my neck out that far because I really haven't calculated
what the total dose would be if they had remained on the Island c 3n-
tinuously, but certainly it's not anywhere near the range of the acute
immediate hazard.

ROOT: That's a good shelter hypothesis-if you can get them all
under shelter during the actual fallout, they could emerge the next
day perhaps without danger?

CONARD: I wouldn't say the next day.

AYRF- That's a standard Civil Defense notion that if you shelter
for a c I weeks, during that time the activity drops by a factor
of 100 at 1 aen you're probably all right.

CONARD: Most of the radioiodine by that time has decayed.

EISENBUD: Things had quieted down in the summer of 1954 and the
then, I guess we forgot to mention yesterday, the Russians started
a test series in September and the fallout levels to Japan were ac-
tually heavier in September than they had been during the period when
we were testing the previous spring. But things had quieted down,
anyway, which led many of us to believe that the commotion in Japan
in that time was at least in part motivated by Communist propagandists.

Well, one of the things that happened in the early fall, particularly
I think motivated in part by the Russian test, was that the Japanese
decided that they didn't get the most out of the visits that some of us
had made the previous spring. They wanted to have a radiobiology
conference and they invited the Atomic Energy Commission to send
a group over. About a dozen of us went over in No% ember and sat
with our counterparts in Japan and had two weeks of very worthwhile
discussion with them.

Interestingly, and apropos of the remarks I made yesterday about
the schism in Japanese medicine, there were no Japanese physicians
in their delegation and we were discreetly asked not to include any in
ours so that they wouldn't have to pick or choose between Tsuzuki and
his opponents. So the conference included geneticists, physicists,
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and biologists of various kinds but we never did get to see the physi-
cians. This is very interesting.

But, out of that conference we saw some Japanese data, from
their Shunkotsu Maru expedition, which I think was right in the mid-
dle of the test, wasn't it, Lauren?

DONALDSON: Yes.

EISENBUD: Do you remember the date of the Shunkotsu Maru
e:cpedition?

DONALDSON: They left May 24th.

EISENBUD: They sailed into the equatorial current just west of
Bikini and took profile measurements which indicated that about
200,000 curies a day were drifting 'jut of the lagoon into the equatorial
current. This is while the other tests were going on. This informa-
tion was given tc me in a little packet. It wasn't discussed very much.
I read it on the way back and i got interested in it. As a result of
that and the fact that it was a simple extrapolation to show that this
would go into the Kuroshiro Current in the Philippines and then head
north to the Ptpanese coast, it seemed prudent to get out and get
some measurements. This was done through an operation control
which was carried on jointly between the Coast Guard and Dr. Donald-
son's laboratory and ours, and that took place, I believe, in March,
about a year after the 1954 event.

DONALDSON: This epedition left on February Z5, 1955.

EISENBUD. And got some very good data on the distribution of
radioactivity ii, the Western Pacific as a result of that test.

FREMONT-SMITH: Was it appreciable?

EISENBUD: Yes. The radioactivity was detected everywhere that
the expedition went. It started essentially from the Marshall Islands
ard proceeded west to Guam and then north in the Kuroshiro Current
tu Japan, where they put in and exchanged data with the Japanese.
Then, as I recall, Lauren you correct me-I'm just reconstructing
tiis--they came back in the Alaska Current and went down the West
Coast of the Unitud States and completed a cruise of some three and
a haif or four months during which time they actually followed the
current all the way around.
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FREMONT-SMITH: Were the fish getting this and accumulating
it?

EISENBUD: Yes, but very, very small amounts. We said it was
high enough to be interesting but low enough so that we didn't really
have to worry about it.

DOBSON: I should like to ask Lauren Donaldson something. It is
a broad question which I hope I can put sharply enough. Extrapolating
from the experiences that you have had over the years with your eco-
logical studies, what kind of situation would you visualize, let us say
in the western part of the United States, in the Washington State re-
gion, if a sizable number of nuclear devices were exploded there? I
am thinking of the aquatic biota, the river systems, the terrestrial
fauna and flora, and so forth. Not an overwhelming number of bombs;
choose the number yourself.

DONALDSON: I find it most difficult to answer your question,
except in the most general terms. The number, size, and compo-
sition of the devices detonated would have to be stated in your prob-
lem. The conditions under which the energy was released, whether
in air, on the ground, over land or water, or even under the water
in a harbor, for insta ice, are important in outlining even a general
answer,

If we assume the device is exploded in the air out of contact with
land or water, the near-in fallout would be of little consequence to
aquatic animals. If, on the other hand, it is detonated underwater,
especially in salt water, the radiation problem would be maximal in
its effect on aquatic animals. In the aquatic environment radioactive
materials are carried by the currents; some settle out on the bottom
or go into the deeper non-mixing layers; some are selectively con-
centrated in the food web and passed along the food chain, following
many possible pathways.

CONARD: Did you say that over land itwouldnot be of consequence?

DONALDSON: It would be of little consequence.

CONARD: I don't see why you wouldn't have a big fallout problem
with the fireball if it was close enough to the surface to draw up and
incinerate tremendous quantities of earth into the cloud.

DONALDSON: I assumed that it was a high burst for illustration.
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ROOT: A high burst.

DONALDSON: I assumed a high burst, not in contact.

DUNHAM: I would like Dr. Wolfe to comment on this question
because I think I know what Lauren is driving at, and that is that the
earth is so different on the atoll than in the State of Washington, in
terms of radiosensitivity, with the tremendous amount of pine forests,
that maybe there would be a difference.

WOLFE: I would think that in the coniferous forests of the North-
west there would be widespread damage in the areas of heavy fallout,
damage to the extent that the forests might be totally killed in areas.
I don't know whether I'm talking to your question or not. This is one
important thing that we know of differential sensitivity, that conifers
are more sensitive ar.d it would take a lot less radiation to kill the
forests in the Northwest than it would to take them out in the Appala-
chians. In the Appalachians I think maybe fire would be the sole
killer except in the pine regions to the southeast and along the coast.
In the Northwest both radiation and fire in the coniferous forests can
be rather disastrous. I know that there have been those who speak
lightly of fire as a factor in nuclear war, but I noticed in the last
fires, the fires in he Northwest, that there was available manpower
and they couldn't do anything about them until they had run their
course. In a time of nuclear war you won't have any manpower and
you won't have any equipment. So I think fire and radiation would
cause considerable damage in the Northwest over the land.

Fire is a striking example of a subject about which participants
are all speaking truthful things but are not speaking to the same sub-
ject. The effects of fire will vary widely if we only consider geography
and phenology as the variables. There are at least a dozen others.

We can discuss fire storms in cities, but what we should be discussing
is what cities are susceptible to fire storms.

DONALDSON: The problems are so different in the two environ-
ments. May we again use an example from Rongelap. When we first
visited the northern islets, the area of heaviest fallout, we hurried
to i nish our essential tasks there and then waded out into the lagoon
to % it for the boat to transport us back to the ship. On the islands
we wL uld have been in a high radiation field, but in the adjacent lagoon
we were perfectly safe, except for possible shark attacks.
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ROOT: Are you, Dr. Donaldson, re'erring to irradiated particu-
late fallout matter in the water which goes into the food chain and
Dr. Wolfe referring to direct radiation?

WOLFE: I'm talking about the radiation that gets there, whether
it's from fallout or any other source.

ROOT: But a high burst wouldn't be so damaging would it? There
wouldn't be anything to come down.

WOLFE: I don't think it would. But this illustrates a question that
has been put to the Division by the Joint Committee. They want to
know, since we're conducting radiation studies at Oak Ridge and at
Brookhaven, why we have to do them at the test site, for example.
And tise problem, I think, is answered in part here with the Rongelap
study, that neither Oak Ridge nor Brookhaven nor Argonne nor any-
body else could have predicted accurately, nor coild have discovered,
the thyroid difficulties that Bob Conard has reported on. You've got
to go where the action is.

I don't know how I can put it into language for you, and I don't know
whether we could put it on paper for the Joint Committee, Chuck.
We've got a different environment; it involves different biota and
different meteorology and different climates and different relationships
altogether. That is just the way ecology is. It involves geography.

TAYLOR: Aren't there two very significant differences, at least,
between the exposures at Bikini and Hiroshima and what you do at
Oak Ridge and at Brookhaven? That is, the close-in dose rate phe-
nomena are not producible on a large scale. You can't irradiate a
group of trees in a very short time.

WOLFE: We do have a cesium source in a forest at Brookhaven.

TAYLOR: Yes, but some of the irradiations are in milliseconds,
as I understand it. The dose rate phenomena . . .

UPTON: One can tend to simulate this with a fast burst reactor.

TAYLOR: Are these ecological studies?

UPTON: Yes. From a tower.
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TAYLOR: Then let me mention what may not be a difficulty. Some
of the significant effects, at least in the Marshall Islaads, were due
to fallout, literally to fallout, to material falling on the community

that is being irradiated, and that has at least two effects that are
different from what you get with a gamma source. One is that chem-
istry is involved, biochemistry, and the other is that there are things
like beta burns which are not produced with a cesium source.

Now, in connection with this last thing, I have heard many people
say that deciduous forests are relatively radiation resistant. Is it
really clear that they are also resistant to beta and alpha activity
distributed on the surface of the soil trickling down through the trees,
particularly in the wintertime? The state of ecological complexity
right near the surface is considerable and it would appear to me that
you don't produce a lot of effects by irradiating to very high dose
lcvels the first few millimeters of soil.

WOLFE: You just kill everything at very high levels.

TAYLOR: Yes. The question is, will that kill the trees?

WOLFE: Deciduous trees?

TAYLOR: Yes.

WOLFE: No.

TAYLOR: You say all of the transfer between bacteria and fungi
and nematodes and all these things that go on in the upper foot are
not affected by the fires?

WOLFE: I would doubt it.

[At this point in the session a film "Return to Bikini" was shown. The
following discussion pertains to the film. ]

DUNHAM: Lauren, this isn't the way I heard the story. There was
a movie I saw a few years ago that was announced to the public by Ian
Fleming with a 4-page spread in the London Sunday Times which
showed little fish that had become disoriented, losing their way, try-
ing to climb trees, which showed sea turtles who tried to find where
to lay their eggs. They laid great quantities of eggs which were ster-
ile and then couldn't find their way back to the sea. It showed piles
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and piles of tern eggs, which were also sterile, and very few terns.
Now, which is the true story, sir?

DONALDSON: Dr. Dunham, during the period from 1946 to 1964

we were at Bikini and Eniwetok for several months most years. We
made a total of 23 separate expeditions. No matter how hard we
looked we could not find a mudskipper "trying to climb trees. " In
fact, there are no records of mudskippers at either atoll nor are
there any mangrove swamps, the preferred habitat for mudskippers.

DUNHAM: This was supposed to be an authentic movie of th! after-
math of the atomic bomb in Bikini. Maybe you selected diflerent parts

of the atoll.

DONALDSON: I think one would have to do more than select a dif-
ferent part of the atoll, in this particular case. I think even John
Wolfe with his great accomplishments in environmental control couldn't
build a mangrove swamp out in Bikini without an outflow of fresh water.
This sort of completely falsified popular release is nothing but disgusting.

TAYLOR: Who made that particular movie, do you remember?

DUNHAM: It was an Italian movie. It had a lot of other stuff in
it. There were beautiful pictures, though. I must admit there were
beautiful pictures of wildlife. Ac Lauren says, undoubtedly the ones
of these mudskippers, as they call them, were taken in the mangrove
swamps somewhere and there were lovely pictures of giant sea turtles
laying eggs. Again they're apparently authentic pictures.

FREMONT-SMITH: Maybe it was the photographer that was dis-
oriented; thought he was in Bikini but wasn't.

DUNHAM: That could be quite possible.

BUSTAD: Are there any natives now on Eniwetok and Bikini; are
there any residents there?

DONALDSON: There are no residents on Bikini. The place is
delightfully deserted; one can be corpletely isolated from the out-
side wurld here. The native Bikini people were evacuated to Rongerik
Atoll in the spring of 1946. Rongerik was downwind from the tests,
you reca]i, on the chart that Bob had on the board. When we visited
this atoll in the summer of 1947, we found that the natives were hard
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put to obtain enough food, inasmuch as a fire had burned over much
of the atoll and because Rongerik is much smaller than their home
atoll of Bikini. We reported this situation as forcefully as possible.
The Navy had the responsibility for the Marshall Islands at that time.
They moved these people to Kwajalein -:•nd then to Kili, a small island
south of Kwajalein, and there they remained.

The people from Eniwetok, on the other hand, were evacuated to
Ujelang, another island. They are not happy at Ujelang, again be-
cause its not their ancestral home. It's smaller than Eniwetok and
they would like very much to go home. However, they would find
their former home greatly changed. To restore one of these atolls
to its pre-test site condition would require Herculean effort. It isn't
that life cannot go on there but that the very basis of their economy,
the coconut, has been largely destroyed. It would take maybe 10 or
12 years to replant these areas with coconuts and make them pro-
ductive.

We who have worked there have many friends among these people.
We hope that it will be possible to get them back home again. I think
this is a blight on our national record not to have done so.

CONARDý We certainly are trying to, aren't we?

DONALDSON: I have no knowledge of it.

TAYLOR: One gets the impression that the ebb and flow of the sea
plays at least a major role in restoring the islands, restoring the
atolls to their original states. Do you want to say anything about the
relevance to this, to a similar situation on land, for example, in
Nevada?

DONALDSON: The ebb and flow of the sea must play a very im-
portant role. The atolls are built from material extracted from the
sea, and as they erode and weather the material i s returned to the
sea, During the years we have worked in the Marshalls we have seen
some reefs form and others wash away.
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SESSION V
THE SPANISH INCIDENT

INTRODUCTION

LANGHAM: As a proper beginning I would like to invite Merril to
speak up with "incredible!" at any time he feels the urge.

FREMONT-SMITH: Or even with "credible!"

BUSTAD: Are you restricting it to Merril?

LANGHAM: Maybe I'm intimidating Merril. I'm sure I haven't
the rest of you.

In listening to the discussion yesterday with regard to the socio-
psychological reactions among the Japanese, I was thinking about
how the reporting of this incident is so different from the things that
Merril was saying. That was why I was saying "incredible, " because
my experience has been quite different from Merril's. Perhaps the
problem we faced was not nearly as great, but I am sure that one
cannot help but wonder why the reactions to these two situations were
so different. I have eliminated a few pictures that deal with the de-
tails of the health physics and how we handled the contamination and
related matters in order to concentrate on those things which I think
have some bearing on the subject of this meeting. I feel the differ-
ences in Merril's experiences and mine in Spain may, in part, lie
in the psychological conditioning of the people.

A pertinent question may be why the psychological reaction was so
much different, because many of the problems were quite the same.
There was delay by both nations involved in admitting thete hao been
an accident that involved radioactive material, just exactly Aq there
was in the other case. There was a serious economic problem insofar
as the people in this limited area were concerned.

FREMONT-SMITH: You mean the nations didn't admit that there
had been an accident? How long?
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LANGHAM: Quite somne time.

FREMONT-SMITH: How long was it?' Are you going to come to
that?

LANGHAM: Yes. I think it will be brought Gut in the discussion
rather strongly.

FREMONT-SMITH: Physically.

LANGHAM: I had none of the problems Merril had, and I don't
think it's that I'm that much better than he is! [Laughter] Of course,
I think the problem was not nearly as great either. I don't intend to
make any long speech, but I want to set the stage and see you wrestle
with why the problems I faced were different from the ones that Merril
had.

DESCRIPTION OF THE ACCIDENT

LANGHAM: As all of you know, there was an incident involving
the loss of four nuclear weapons, each rated in the megaton class,
and it has attracted its share of publicity. Here are three examples.
The Saturday Review gave it a great play (Reference 45). There were
two books written on it in this country (References 46 and47), and an
Englishman came out with a paperback (Reference 48) within two
months after the incident was over. The two American books are
rather good, and they're not bad accounts of the incident if you'll give,
of course, the author's privilege of introducing a little trauma here
and there.

Flora Lewis' book, One of our H-Bombs is Missing (Reference
46), concentrated more on the sea search for the one that was lost
for weeks. Tad Szulc's book, The Bombs of Palomares (Rcference
47), concentrated more on the land operation and went a little more
deeply into the philosophy and where and why than did Flora Lewis.
They both are relatively good books. There are mistakes, of course,
like calling a scintillation counter an oscillation counter. The English
book (Reference 48) is absolutely abominable. It gives everything
wrong, and it's the type of unfortunate thing that so frequently occurs.
The Reader's Digest carried a very nice article (Reference 49) on the
incident, also.

The incident occurred about 40 kilometers from Granada, about
80 miles up the Mediterranean coast from Gibraltar, about 70 miles
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west of Cartagena, in a very remote area right on the Mediterranean
shore.

The incident involved the refueling operation of one of the Strategic
Air Command B-52s as part of Operation Chrome Dome. I imagine
most of you know about Operation Chrome Dome.

FREMONT-SMITH: No.

LANGHAM: It's given in great detail in Miss Lewis' book, as

well as in Mr. Szulc's. Since about 1962 a certain percentage of the
SAC B- 52s have been airborne at all times carrying weapons, this
being part of the deterring philosophy. This means that if SAC were

entirely wiped out, still a certain percentage of the SAC force would
be able to zero in on its prescribed targets. These flights were being

made constantly, and there were elaborate pains, of course, taken
to see that Dr. Strangelove's philosophy could not predominate, that
some person could no, take the war into his own hands by proceeding
to target on his own volition.

The final act of fusing the bomb requires the word of the President
of the United States, so there was no chance of a mishap of that kind.

Flying nuclear weapons of the megaton class over people's heads
is serious business, of course, and so these bombs have built into
them safeguards which make the probability of one of them giving a
critical yield in an accidental situation like a plane crash about 10-7

In other words, there is riot one chance in 10 million that a criticality
could actually occur, and this is because of combinations of interlocks,
and so forth, which would have to be thrown in the right sequence be-
fore you would have an armed weapon.

The United States has no agreement which allows it to land a nuclear-
carrying aircraft in any country. These ;tiircraft must take off from
the United States, fly their route and return to the United States with-
out landing. This means refueling operations in the air at various
points along the route. We had a refueling operation agreement with
the Spanish Government. The 16th Air Force was in charge of the
refueling planes which would take off from Spanish territory, meet

the bomber supposedly out over the Mediterranean and refuel it; the
bomber would then continue on its way. These, of course, were always
called practice flights. They could, of course, be changed from a

practice flight into the real thing by the right combination of messages,
including one from the President. This is Operation Chrome Dome.



236 DASA 2019-2

As a result of the accident that occurred, Spain immediately with-
drew, or requested that no more weapons be flown over Spain. Some
feel that this operation has about outlived its usefulness, that the
intercontinental ballistic missile has replaced it. And so, Operation
Chrome Dome is being phased out.

TAYLOR: Excuse me. Are you equating Operation Chrome Dome
with air a.lert? Do you mean it's decided to stop all air alerts?

LANGHAM: No. I am referring to the type of operation in which
an armed bomber with a target in mind is flying a practice flight in
the direction of that target and then is turned around. This operation
has been going on since 1962. This particular refueling operation
has been done 140,000 times with nuclear weapons aboard without a
single accident.

According to an Englishman who had an 8-millimeter movie cam-
era, he saw the vapor trail overhead and when he looked up he saw
a big puff of smoke and fire.

Immediately in the path of the falling debris was the little village
of Palomares, approximately 400 inhabitants. Palomares had been
there since the time of the Romans. In Roman times they mined the
nearby hills for lead, zinc and various other minerals. At the turn
of the century the mines began to run out. Many of the people left
Palomares, but a few of the hardy citizens stayed behind growing
tomatoes, raising pigs, sheep, goats, alfalfa and other things, agri-
cultural products of that variety.

When the planes exploded, the four weapons came tumbling out in
all directions and pieces of airplane fell absolutely all over the village.
Disappearance of the planes from the radar screens at the refueling
station let them know that an accident had occurred. There were 2
bombers on this run and two fueling planes. The other bomber re-
ported that the accident had occurred. So, the accident was known
within a few minutes after it occurred.

Immediately, contact with the area was established by the 16th
Air Force. The principal way to get there was to drive over a very
narrow bad road or to fly in by helicopter.

The first thing, of course, that one should do in a situation of this
kind is to look for any indication of a criticality yield and, indeed,
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this was done. So, the first group that flew in by helicopter looked
to see if there had been any indication of a criticality yield and then
started searching for the injured and the dead. There were seven
American Air Force people killed and three injured. The next effort
was to find the weapons, primarily because they included a lot of
secrets, so-called, of our weapon technology, and so they were to
be found at all costs.

THE SEARCH FOR THE LOST H-BOMBS

LANGHAM: Within two or three days a base camp was organized
on the shores of the Mediterranean which grew to house 850 people
before the operation was over. Almost immediately a search was
started on land with these people lining up finger tip to Linger tip and
walking across the countryside looking for something that looked like
a nuclear weapon even though, of course, nobody in the crowd had
ever seen a nuclear weapon. They searched 49 square miles three
times by this technique and part of that 49 square miles they searched
seven times trying to find one lost weapon. The Bureau of Mines flew
out a team which even inspected all of the old mine shafts and all of
the old wells.

It was obvious that some of the weapons, one or two of them, could
have dropped in the sea. So, the Navy was brought in on the opera-
tion and within two or three weeks the Navy Task Force had grown to
14 ships. They brought in the Alvin and the Aluminaut and the experi-
mental devices that are used for deep sea recovery; and this turned
out probably to be the greatest Navy exercise in deep sea salvaging
and recovery that has ever occurred.

The sandy beach was a part of the economic and psychological
aspects of the incident. The mines having run out, this was a de-
pressed region. It has eight miles of the most beautiful Mediterranean
beach you will ever see. All one would have to do is clean up some off
the slag dumps and things left by the miners and one would have a re-
sort possibility that could actually rival the French Riviera. The
Spanish Government had actually underway a developmental program
to develop this into one of the tourist resorts which are doing so much
now for the economy in Spain. One can imagine the great concern of
the Spanish Government; here was this development, and if there was
a hydrogen bomb lurking around somewhere just waiting to go off, the
tourists might not come. And so, this incident could jeopardize their
entire program to relieve this depressed area by making it a tourist
area.



230 DASA 2019-2

After some time, within several hours, three of the weapons were
found. One was found in the dry river bed just to the east of the village,
rigbt where the dry river bed joins the Mediterranean. Palomares
dits on tCe mesa about a mile from the beach. Between Palomares
and the beach are the ruins of the smelters wh'ch have fallen into
great decay. These ruins actually were used as political propaganda.
Pictures of these wrecked and ruined smelters were run in the Iron
Curtain country newspapers as part of the aftermath of the American
accident. And not only was that of some international political flavor
but the Nuclear Disarmament Conference was meeting in Geneva at
the time of the accident; and when it became known, even though it
was not announced officially by either the Spanish ox the United States
Governments, the Disarmament Conference was terminated.

EISENBUD: The Western blocs walked out?

LANGHAM: The Eastern blocs.

EISENBUD: How long after the accident was that?

LANGHAM: They walked out immediately upon hearing of the ac-
cident even though it was not reported that nuclear weapons were in-
volved. The Russians walked out of the Disarmament Conference and
so it was disrupted. So this had international political trauma as
well, as much as did the Japanese incident.

I forgot to say that the first weapon, the one that fell in the dry
river bed, sustained only a dented nose and lost one fin. It was picked
up by the helicopter, put on a truck bed and rolled away.

The second weapon completely overshot the village and landed in
the hills to the west of the community. The chute didn't deploy; it
impacted at full velocity in the side of the mountain. When the high
explosive charge in the warhead went off the plutonium therein, of
course, was converted to the oxide. The fine dust of oxide was thrown
up with the dirt and bits and pieces of bomb casing into the air; the
wind was blowing down the valley toward the village at about 30 knots.
So the plutonium cloud drifted down towards the little village of
Palomares.

The third weapon to be found impacted right at the edge of the vil-
lage, 100 yards from city hall. One moLor pod anti wing of the B- 52
fell within 80 yards of a school yard where there were 70 or 80 children

Al
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playing. There were bits and pieces of airplane all over the village.
It was just absolutely unbelievable that •:hat much matexial could fall
down in a populated area and not hit sor-nbody. But nobody was hit.
In this case the weapon impacted in a rock w-.11 of a man's tomato
patch, the high explosive charge detona-ed and the plutonium was
thrown into a cloud which drifted away from the village but down
across their principal agricultural area.

Their prime cash crop was tomatoes, and they get two crops a
year. The last one they harvest about the middle of Jaauary. They
were just waiting to get in to harvest their last crop of omatoes.
Incidentaily, it happened to be a holiday for a patron saint of the vil-
lage. So, religion enters into the situation. For those of you who
like to think of the theological aspects, the statement was made, "The
hand of God was out in Palomares."

FREMONT-SMITH: The hand of God protecting the village or pun-
ishing it?

LANGHAM: Protecting it, because this is the only village that's
had over 4 megatons of weapons dropped on it with nobody being hurt.
So it does look as if the hand of God was out; this was what the Span-
ish thought, the people that lived in this area.

In this case, the contamination went down across their pzincipal
cash crop, their vine- ripened tomatoes, and so economics are in-
volved here. They have a fishing industry also, and there was a ques-
tion about the fish as well as the tomatoes; exactly the same thing
that Merril was talking about.

The inhabitants of the area are very friendly, nice people. They
like to have their pictures taken. Burros and carts were their prin-
cipal mode of transportation. Many of the tomato fields were ferti-
lized with soil that had been brought in in baskets, and the soil has
been brought in over the years to make the tomato fields.

RADIOACTIVE CONTAMINATION & DECONTAMINATION

LANGHAM: Plutonium counts of the order of probably two or three
thousand per minute per alpha probe area could be measured in the
front yard of a few homes and there was a count of 500 or so some-
times on the living room floor inside the house.
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The Spanish AE.-iC colleagues were extremely knowlefigeaile and
extremely cooperative. Their attitude was, 'We'll worry ai:)out the
peonie; you worry about the tomatoes and the contaninated lields.
We'll take care of the people, They did a beautiful job Here was
cooperation, a! Vou SJee, that was unbeliecabie anid kno-v;edgeable.
rhre were onyv three or jour of these people, but t twc principals
had spent a year or two in thts couutry at t chetefr and at Brookhaven.
S:) they knew s.)merhing about what they were dealing -,ith, ind some
people :,ok it quite ilghtty.

Their touhato plants are trained gently by hand to grow up in a
tripod of stocks. They'-!. grow seven feet hýgh and they were just
eoaded with vine-ripe-ned tofnatoes. In January on the European

nrarket they bring a nice price. This income was what was going to
keep thlnt going until their next crcp.

The tomato vines gave reuidings of 10,000 to 20$0,00 Ccunts per
minute. The first -ffort was to get the vines rakk-d up in - pile so
that the plutonium would-'t blow around and create a furthe;r inhala-
tion hazard. _Enrugh plutoniumn taken into the lung or the liver or
bone would priduce cancer, We've done this hundreds o, times in
animals. Plutonium, if takern in systemnicalllv is, indee-i, bad.
There's no doubt about that. And some people have ret -rred to it
as the most toxic substarice known to rnLn. I tbink this :s erroneous,
but you can get that belief by tcok ing into the industrial tcoicology
tables at the r.,axiurn toje ri. e'- eis of various tnateria.ýs; and
when you get to plut.onium you'll fird that hlutonium- 23' h?.s one-half
of a micr-ogram as the MPL. That's one-ha-af of a inill;iongh of a
grarn as the i-axirnumw perrnissible body burden. V•.( *ot're worrying
about the plutoniun!--23S, it s 250 times lo,%r.

13 USTAI- i th_,nk that vcu shriiuir! p,•nrt crut that ingestiok, as such. . .

LANGHAM I would. yes. But the wh,)le ct,ca. as I ,aid, is it's
ys ' mtur,( dposxitioti. The r feel , plutoniurm shouldn't be given

thi r terrioir- reputatior is that it is c.xreinely d~tficult .o get into the
b al n @ at at O!id .0-_ c cr wibcoti 3. o. o of '. percent of
wAhat pas .;r. throu'gh th- gatrointes'inal -rac . in the lun, the ab-
sý,,rptiu:.!' is a littl 1 bit higher perha;,s.

IS'iK NB U 1) I've hea i'J th,- staternent made inani trnes. I dor't
undc-r ta n' tht, ba lo!I it hn: e the m-riaximnumn perrr ii.sible body

bhirde'n i, r ra'e rnl u _, I"If 4,1- rnic .C n ogra , I.,
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LANGHAM: If we put it on the microcurie basis, then it's 4/100

of a microcurie as compared with 1/10 for radium.

Tomatoes, vines, crne stocks and all were taken to the edges of
the field and hauled-awa- to decide on disposal later. Crop destruc-
tion brings up the picture comparable to the Japanese.

UPTON: These weren't killed by radiation?

LANGHAM: These were killed by the Americans.

FREMONT-SMITH: At this time was there any knowledge yet
locally or internationally that . . .

LANGHAM: Yes, but neither country had admitted it.

FREMONT-SMITH: It was just known but not admitted?

LANGHAM: Yes. It leaked out very fast but neither country

would admit it. They admitted there was an accident, an airplane
accident, but they wouldn't admit that any nuclear materials or nu-
clear weapons were involved.

FREMONT-SMITH: Even though all of these was being swept up?

LANGHAM: That's right.

DOBSON: Wright, what were the local people told? In what de-
tail and by whom were they informed of the nature of the operation?

LANGHAM: They were informed by the Civil Guard, who seem to

crawl out of the woodwork in Spain any time something happens. They
were told by the representatives of the Spanish AEC and by our own
people to stay out of the fields until told to go in. And so they were
excluded from going into their fields where their tomatoes were about
ready to be picked. Obviously, this caused the usual bit of concern
and talk and soon it began to get around that there was a radioactive
substance in the field. So, one began to hear the villagers talking
about radioactivity. Their knowledge of radiation effects stemmed
from knowing that in Hiroshima and Nagasaki thousands of people

died from an atomic bomb, and one was occasionally asked the ques-
tion, as a matter of fact, are we going to die? When told no, this
satisfied them so they went away. Naturally thiis was a big thing in

K _ _ _,_ • L••• ~ •'' • • ' • ' •| I %:•-='••: • .. • • ''••• : • • •• -• " :...
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their life. It ws a place where nothing had happened since the Ro-
mans and all of a sudden everything seemed to happen. Visitors
came in from nearby villages. Even though there were only 300 peo-
ple, approximately, living there, the Spanish ended up monitoring
1,900 people because it became quite a tourist attraction.

FREMONT-SMITH: With no restrictions on local travel?

LANGHAM: Not except right in certain areas where we posted the
Civil Guard and told the Civil Guard not to enter.

A gentleman who owned the tomato patch on the edge of the village
was standing in the door of his home. The blast from the explosion
blew him down onto his living room floor, tore one door off the hinge
and knocked out one of his windows. That was the closest we came
to having a Spanish casualty. Seven Americans had already died and
eight more were killed flying in supplies and equipment. So, 15 Amer-
icans lost their lives. Not a single Spanish life was lost.

EISENBUD: How soon after the event was it known to the local

residents that their crops would be bought?

LANGHAM: Probably 24 to 4F hours. I mean, the first thing they
knew of it war when they were r.stricted from going into their fields.

EISENBUD: They were sure they would get a good price for their
crops.

LANOHAM: A Frenchman claimed he got a radiation burn on his
knee from looking into the hole. He got down on one knee, looked
into the crater and then his knee got sore after that and he said he had
a radiation burn on his knee. Of course, this is alpha activity and it
got on his pants but he could not have received a radiation burn. Later
the highly contaminated area was delineated with red flags to warn
people. They hardly knew what radioactivity was, you see. To us a
red flag means danger, "Don't enter, " but to them it means much
more danger -.nan it means to us, I guess.

FREMONT-SMITH: "Very dangerous. Don't enter at all."

LANGHAM: Yes, or, "Run the o'her way." I don't know, except
that the red flag created enough commotion and our psychology
friends can explain this, I think.
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DUNHAM: I think Merril's point about it having political signifi-
cance may be important.

EISENBUD: The red flag is what the Loyalists carried during the
Spanish Revolution.

LANGHAM. Yes. Maybe that did it. All I know is that we had to
get the red flags down fast for some reason or another. Scraping up
the plutonium contamination where we felt it was dangerous was be-
gun even though no agreements had been made with the Spanish Gov-
ernment as to the extent of cleanup. In other words, remedial action
was started even before there was any agreement.

FREMONT-SMITH: Yes. Starting to occupy a bit of Spain, so to
speak, by the soil.

LANGHAM: Yes. By the time we were through with the land
operation, Palomares took on a different appearance. The houses
had been hosed down in many places; some of them had been re-
whitewashed. The fields had been plowed clean, with the exception
of irrigation ditches, which we finally got the Spanish •o agree to let
us leave; the soil is so bad that it takes 10 years to stabilize an
irrigation ditch, and if we had stripped the vegetation at the irriga-
tion ditch we would have had a problem there. So, the Spanish agreed
to let the irrigation ditches stay. Some of the fields were not stripped.
In other words, we had agreement with the Spanish, finally, as to
what we would strip and what we would plow and what we would com-
pensate for, and so forth.

Great piles of contaminated soil and trash were collected at im-
pact point number 2. The question was what do you do with it'? We
talked to the Spanish and asked them if we could bury it and started
digging a trench. The Spanish became concerned and asked that
their geologists and hydrologists look the situation over to see if
there was any possibility that this could eventually get into the water
shed. This action delayed things a week or so.

The size of the burial pit would resemble something approaching
the length of a football field, half the width and 40 feet deep, depend-
ing on what kind of agreement we could get with the Spanish as to how
much we had to remove. But we started digging anyway. Before
digging anywhere, we used tank trucks and sprinkled, theoretically
to hold down the inhalation hazard of the people working there.
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UPTON: Did the people wear respirators doing this job?

LANGHAM: Some of them did, some didn't. Most of the respira-
tors were surgical masks, and if it did something for your psycho-
logy to wear one, you were privileged to wear one. It wouldn't do

you any good in the way of protection but if one felt better, we let
them wear it. We ran into such psychological problems. The man-
ual says you will dress up in coveralls, booties, cover your hair,
wear a respirator, wear gloves. That's what the manual says. So,
some people tried to do this where it was possible to find something
that resembled this type of equipment, and before long this caused
consternation in the village. "How come you dress up like that and
you let us walk around in the village with our street clothes on? "
So, even little things like that, that I had never even thought of be-
fore, became problems psychologically. Why shouldn't we be pro-
tecting them if we were doing all of this protection in the area?
Most of the time the clean up operation would hardly meet the stan-
dards of the health physics manuals, but I think there was not any-
thing wrong with this operation.

EISENBUD: How soon after did you arrive?

LANGHAM: I guess I got there at about noon on the third day,

something like that.

FREMONT-SMITH: Where were you when you started?

LANGHAM: I was in Washington.

FREMONT-SMITH: A good place!

WARREN: Did you go home first?

LANGHAM: No, I didn't go home. They told me to proceed to
Madrid, and I didn't even have a passport. I was in Spain all of this
time without a passport, only a pair of pajamas and a shaving kit.
They did give me a little gear. I stayed only five days and came
home. I was home four days and they sent rne back for five weeks.
When I arrived it was obvious there was no real health problem.
This was not a health problem. The psychology, economics, inter-
nationa' agreement, these are things with which I ( laim no competence

whatsoever. So, at the end of five days I came home only to be sent
back, assigned to the American Embassy, when negotiations were
started.
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PSYCHOSOCIAL, ECONOMIC AND POLITICAL
ASPECTS

LANGHAM: The Spanish wanted the burial pit finally lined with
asphalt, so this was agreed to. Then they decided that they wanted
a concrete slab put over it and a fence put around it, and the United
States to take a lease on it. I kiddingly asked them if they wanted
the lease to run for 5 half-lives- 120,000 years. When the State De-
partment heard we were contemplating building a monument to this

unfortunate incident, we were told to take the material, out of Spain.
So a barrel factory was leased in Naples, put on 24-hour duty and
in 2 weeks produced 5,000 steel drums which met the specifications.
When the barreling operation was complete we had packed up 4,879
barrels of this material, hauled it down to the beach and put it on
board a freighter out in the Mediterranean.

The next question to come up was, what do you do with it, now?
The obvious thing to do was to haul it off a few miles into the Medi-
terranean and throw it overboard. You would be surprised how many
people objected to this! [Laughter] Gen. De Gaulle's government
was one, as did many others, whether or not they owned even re-
motely a shore on the Mediterranean. In fact, people objected who
had no coastline whatsoever on the Mediterranean.

The decision was made to bring it home. You may think our prob-
lem ended there, but the Agricultural Department heard about it and

said "That's Mediterranean fruit fly country and you can't bring it
in!" [Laughter] I tell that partly as a joke. It so happens that the
Agricultural Department did object and they did say that we would
first have to sterilize it; and they suggested ways and means of doing
this. After a while they did agree that if it was brought in and buried
in the steel drums, there would be no possibility of fruit fly larvae,
and so forth, getting to the surface.

FREMONT-SMITH: How about the Governor of the receiving state'?

LANGHAM: He probably didn't like it too much, L,•t it was depos-
ited at Savannah River in the AEC's burial ground, and I guess the

Governor felt he couldn't protest too strongly. But there were pro-
tests from that area about bringing this back into the United States.

Some statement was made about how the State Department's mode
of operation once in a while causes trouble. The Ambassador, Angier
Biddle Duke, is very well liked by the Spanish people and is a very
competent perbon, but it was lust traumatic to see him try to do
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something, primarily because it seemed that even the Ambassador
doesn't dare do anything, even' give out a news release, without a
check to Washington. I think this thing could be more simply done.
I think Angier Biddle Duke could have been more effective if he had
just been able to initiate a bit of action himself.

This is the story except for a lot of details and the psychoiogy of

the news releases, the many, many things that I would much rather
hear discussed here than to have to continue talking about myself.
In other words, I think the interesting thing here was something that
had all of the qualities that were in the situation Merril was talking
about. There was never a panic or anything resembling it. There

were little flareups. There was a little demonstration for an hour
or so at the University of Madrid which was nicely timed. They were
allowed to demonstrate and then they were told to quit, and when they
were told to quit, they did so. There were a few days when fish were
not bought. There was a little -.ough time when any tomatoes from
the south of Spain, whether they came from Palomares or not, were
not being picked up by the distributor, the middle man.

In the high level meeting, in which the. Vice- President of Spain
participated, it was pointed out that their distributors were not buy-

ing the tomatoes from the south. You see, the distributor goes down
and buys them and brings them to the city. He was afraid to buy them
for fear that when he got to the city he wouldn't be able to sell them.
So, they were more or legs not buying tomatoes from that whole area.
When the hint was dropped to the Vice- President, and since the gov-
ernment licenses these people, the government said, "Those toma-
toes are all right, " and indeed they were. In three days here was
re- establishment of distribution channels.

The release of this information tells something, too, arA that Miss
Root is not going to like, I imagine. We had a bilateral piece of
paper that we a.ctually handed to Mu.,oz Grandes. This was something
that the State Department had agreed upor, and which was going to be
bilaterally released, in which the two governments simultaneously
admnitted that the accident haa involved nuclear weapons. The Vice-
President looked at the piece of paper, which was a very benign little
thing, and as you might expect, that was the last of it. Three days
later, unilaterally, on the second page of their leading newspaper,
a beautiful article came out written to Otera, head of the Spanish
AEC, in which he told the details, what the situation was. It was a
most magnificent bit of factual reporting. When I came into the Em-
bassy the people were running up and down the halls and one gentleman
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said, "We're having a meeting. Otera has blown his top. The whole
thing is out in the newspapers." The cat was now out of the bag.

EISENBUD: On what day was this?

LANGHAM: This must have been the Ist of March, somewhere

along in there. It had occurred the 16th of January, something like
six weeks later.

Part of my job with the Embassy was to read all the newspapers.
I could not read Spanish, but I would get translations of every little
article on which I was to advise as to technical accuracy or as to
whether it reflected in any way on the American image. When asked
for nmy opinion of the Otera article I replied that it was excellent and
that I wished I had written it myself. No one appreciated my humor.
The article was a good one and I do wish I had written it myself. But
it just seems that when the American image is involved, people have
no sense of humor whatsoever.

FREMONT-SMITH: Did they send you home the next day'?

LANGHAM: No, but I wasn't invited to go on Duke's swimming
party! [Laughter] In fact, I wasn't even invited to advise him on
that. I might have advised him not to do it because it drew adverse
criticism. I've heard it criticized especially by the English.

FREMONT-SMITH: What was the criticism?

LANGHAM: The Ambassador and the Minister of Industry went
down to Palomares and had a press conference on the beach, then
went in swimming even though the temperature was 54 degrees, to
show there was no hazard. This was considered by some to be a
stunt to show people that this wasn't going to hurt the tourism. The
Spanish Government's greatest concern seemed to be to find the lost
weapon, because of the possible impact that this could presumably
have on the development of this area as a tourist resort. It's going
along fine, now. If anything, I think now it has received a little
added push. The people seem to be back to normal. We're follow-
ing them to see if they have any plutonium in then. So far it ap,jears
that they do not, and . think this is an incident which in terms of in-
portance will not ev,:2n be a grain of sand on the beaches in time.

FREMONT-SMITH: How long was it before the fourth weapon was
dre6ged up from the ocean?
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LANGHAM: It was about nine weeks or so. They had a terrible
time finding it. Admiral Guest drew some criticism because of the

Spaniard who said he knew right where it went down and, indeed, they
found it right where he told them it would be. But Admiral Guest
came in and started a systematic sea search in which he started

from the beach with skin divers and then he went to hard hat divers

as he was going out. He was making a systematic search of the en-
tire bottom. They found old cannon balls, pieces of airplanes, etc.
They literally searched the bottom of the sea systematically and then
finally it got so deep that they had to get experimental equipment
like the Alvin and the Aluminaut. With this kind of equipment, they

could finally search the area where they were told the bomb went
down, and that's where they found it. They got hold of it, lost it,
and it slid down a little further; they got hold of it again and finally

got the thing up. Of course, the criticism of the Admiral for not
searching where the Spanish fisherman advised is unjust. The Ad-
rriiral had no capability to search at the depth where the fisherman
advised, and while waiting for deeper sea equipmentthe Admiral and

his staff felt it would be advisable to make a systematic search of
the shallower water in the event the fisherman was wrong, so that
the shallow areas would have been already searched.

Part of the good humor going on between the Navy and the Air

Force was that the rule book says the person who has custody of the
weapon is responsible for the clean up and the Lecovery in the event
of an accident. So the question was did the Navy on the first try have

hold of it long enough to establish custody? If so, they would have to
pay the bill thereafter! [Laughter]

FREMONT-SMITH: Did they?

LANGHAM: No. You never put one over on the Navy, not even

here! [Laughter] So I think the land operation probably cost of the
order of $1,800,000 and the Navy charged the Air Force $5,200,000

fcr the sea search. There were x number of dollars in damaged
wveapons and three aircraft. According to the authors of the popular
boob s ol the subject, the taxpayer probably inherited a bill, coulting
the cost of the aircraft, approaching $30 million. Counting the plane
that crashed in the mountain flying in supplies, perhaps $35, 000, 000.

FREMONT'-SMITH: A little less than Vietnam for one day.

LANGHAM: Yes. Not even that.
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WOLFE: The Spaniard that knew, was he a fisherman?

LANGHAM: He was a fisherman. He was the one that pulled the
pilot out of the sea. When the plane broke up and the pilot and the
bomb dropped out, they both popped their chutes immediately; this
happened at about 30,000 feet and there was a strong wind blowing.
So, one bomb and the pilot drifted almost five miles out to sea.
The fisherman swore that he saw two chutes and that one of them,
if it had a man on it, carried a dead man; and he kept telling them
where he saw the second chute. He said the chute was different.

BUSTAD: Another interesting part of this is that he described it
to them, the impact point, and on two successive days took them to
the same spot.

LANGHAM: Yes. This was his fishing ground. They had him
go to the spot two or three times. He went to the same spot within
200 feet.

MILLER: Why would the chutes open for two but not for four?

LANGHAM: The chutes were not supposed to open on any of them
unless they were signaled to do so. When this plane fell apart, evi-
dently these weapons got an impact in the chute cannizter which
popped the lid off a couple of them, and then it was a matter of aero-
dynamics whether the chute was dragged out. They found the tail
plate off the chute cannister to the weapon that drifted out to sea.
They found thx a'! cap to the chute cannister and this is all they
could find anywhere.

DOBSON: Wright, in the early and less certain part of the whole
episode, when you first arrived was it difficult to find out whether
or not there was a health hazard?

LANGHAM: No. SAC has a response crew. Albuquerque has a
response crew. These people were all arriving at about that time.
There was the usual meter problem. At one time we had 12 alpha
meters, o e of which was working, and you can't do much monitoring
with one instrument. But the Spanish, believe it or not, had four or
five instruments. So the Spanish came in with their instruments and
by the time I got there they and the response teams already had a
crude outline of the levels.
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DOBSON: The Spaniards had better monitoring data when you got

there than the Americans had? Is that what you mean?

LANGHAM: Not necessarily better, but they had contributed to

the fact that there was quite a bit of data of a preliminary nature by
the time I got there. They could show crude contour plots and where
the accident occurred and what way the wind was blowing and other
useful data.

DOBSON: How did you find out whether anybody had a real snoot-

ful of this stuff?

LANGHAM: Largely on intuition. Within an hour after I was

there I was completely relaxed. This was one of these situations

where the circumstances were all just right. If we do this again,

we may be in trouble because we have had all our luck on this one.
The wind was blowing right, the people weren't in the field and
pieces of the airplane fell beside people but not on them. It's just
one of these things where everything broke right; there are, of
course, the lasting effects, as you might expect.

From the psychological point of view it may interest you that here
was a community in which there was no class distinctior whatsoever
and now there is class distinction-the man who got compensated as

opposed to the man who didn't. The man who didn't is a forgotten
kind of second-class citizen, at least he feels that way. So there's

social stratification now where it didn't exist before. One wornani
has been deathly sick ever since and, of course, it's due to pluto-
nium. This was the woman who was standing ii her front yard when
a burning American body fell right at her feet. She tried to put it
out by scraping and putting sand on it and she's been sick ever since.
I think if I had done that I would probably be sick, too. But, of
course, they think the logical thing in this is that the plutonium is

making her sick because she was down in the dust scooping it up and

so she must be full of plutonium and she'll not return to her home.
Every time an animal dies, of course, the question does come up.
There have been agitators in and the population will flare up and
th ire will be a little demonstration. Some of their own authorities
come in and quiet it down. So this is a game, you see, and there

are a lot of psychological iniplihations to all of this that I would just
like to hear you people speak aoout.

SPEAR: Was there any period when the farmers were looking oit

and seeing their prized cash crop being bulldozed into piles and not
having any idea that they would be compensated for it0
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LANGCHAM This was not the case. This is one of the things that
1 think has something to do with this difference in the reaction. The
Spaniard, beiieve it or not, respects his cfficialsp and he believes
them, and these Spanish AE.C people came in afid exp.ained the situa-
tion to them.

My wife and I becra.te irea_ fr~ends with a waiter, When we were
ready to leave, 1 said to. f- .- e- asked why we were here.
Has it ever occurred to vcu- . said, ý7No, .tot parti'ulariV, A
lot of people come here. a let of nice people. * I said, "Well, wc':e
been here absuciated with Palornares, you know, ,.he weapons ac--i-
dent.'" 'Oh, yes.i he replied, 'Palooniares. it's sontewhere dow-n on
the coast. I saw something in the paper like this but we never get
excited about anything we read in the papers!' So their whole atti-
tude was fine. he oanly time tnere was some trouble wa. with the
Red DfjuchesE, xwho i, three tixneL a grandee. She was thrown into
jail "or 24 hourF once, Ahz's a real agitator. She showed up at
Palomares with two docto,5s she had hired herself to give these peo-
Fle pi;ysical examinations; she was telling them that they hori been

~rnistLated, they might be sick, and maybe they were going to die.
A- a rest-lt there was a fla:,a-%.p in the community, and so , Span-
Ish .Afficials e.,il au'horities had to go down again. The pk-opk w'i
go up and dow., dezeý,ding on how -much they're agitate,-. If you carn
iust keep tht agitat on l1w, the problem is low. rThis ..,eeined r.t
;o be the situation in iapan.

£LSENBUD- There were a lot of diffeereces, I think. tha- Are
qu~t, apparent. What about the preess; How large a. prv-._.s ctjrps
6i you hi-re ý DI'i y:-c,u have the ioreign press"

LANGIHAM You had the foreign p;'•ss, a few vanoderti in, and
out.

EISiKi 'U1) What was the ýotal press _oros at i., height oi the

exciterne ,t"

I.A NCI A .- " 1 You ntver knew rhley just w'inueri- ,I., Ac out.
Th• ucople were too busy to give thermi any ini),J, ,•. -••,n-. So th,.",

"4/andt• cd !way again anfi then, in fact, rnvuih of tite r l• . ,,
way thitb was handled has comiie !roon the prvz.t.. I mear we e'r,- ,
t.,sy. We didn't both,.e.- 'Aith the:,-. and the- 1 g : tired ar; -.' - t "
Firtnernore, !'e se" search i!role the shOV., v.Ou sO'. I rnean those
H-. be bs .:ittLn. n(ut there p ju't rt~a'y tr g(; cOI. s.toI .he h Iw. so
Lh-, r,•ili,) cil,-,• b~other with us so much.
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WOLFE: The gentleman, the fisherman who knew where the bomb
was, did he get a prize?

LANGHAM: He got money, he got a decoration. He got his boat
painted. Then a lawyer got hold of him and he's suing the American

Government for $5 million.

MILLER: What for?

LANGHAM* He says the value of the weapon was at least $5 mil-
lion. Well, that's an inflated price. I happen to know that it didn't
cost that much. The lawyers are trying to file a suit that he really
saved the American government $5 million.

BUSTAD: There's another aspect of it that I heard and I warted
to check it out with you. I heard that there was a lot of discussion
as to whether they should picture the weapon after they retrieved
it, anti that they decided for publicity purposes to have it pictured.
It might be interesting to present the background on that.

LANGHAM: Well, of course, the international propaganda was
that these Americans just might sneak in a dummy bomb on you and
say, "lSee, we found it. " So the question was how would you prove

that indeed you found it? So they finally decided to let the photogra-
phers have a crack at it and take its picture as they were bringing it
up, and so forth, and so this was done.

WOLFE: How did the acci*dent start? Did the two planes collide
during the refueling operation?

LANGHAM: Yes, evidently. I'm sure this has beer investigated
by the military and by the Air Force at great length; about the last
word I think one heard was that of a man guiding the refueling pipe
who yelled at the pilot and said he was approaching too fast. I don't
know what happened, but the plane broke in two, the bomber broke
in two right in the middle, and there was a spilling of fuel, the tanker
exploded and everything exploded. I've heard that there's been a real
serious investigation of this accident but I think the Air Force is not
saying the specific details.

WOLFE- it's much too early for that. We won't get that until 1980!

CONARD: Witere did you get all the top soil to replace what you
scraped off?
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LANGHAM: I don't know exactly myself where it did come from
because I was in Madrid most of the time during that phase of it.
But what they were going to do was to let the farmers themselves
pick the area they wanted it brought in from So they picked an
area that wasn't too far away.

FREMONT-SMITH: You mean we don't have any USA soil over
there?

LANGHAM: No, it wasn't shipped from this country. It was
local soil that wasn't contaminated.

SPEAR: One of the disturbing things about it, if I read this cor-
rectly, is that apparently the suppression of news, the suppression
of information, was a very helpful factor in holding down any kind
of panic reaction; that if this had been a more sophisticated local
population they would not have been as ready to accept the simple
word that "You're going to be all right; you'll be taken care of.
This I find disturbing.

ROOT: Well, they had had a controlled press in Spain for so long
that even if it got decontrolledpeople would take a long time before
they would begin to read it. Newspapers in Spain are very rarely
read because they are government handouts and have been known to
be so for a great many years, whereas in Japan, as Dr. Schull
pointed out, there's the most terrible competition for news. The
newspapers themselves are so rich that Yomiuri, for instance, has
a whole pool of automobiles and when a reporter was taking me out,
he just commandeered a car with a chauffeur and took off. You don't
even have that in New York. Also they send two or three reporters
out on the same story so that they can cut each other's throats and
get the best report possible.

DUNHAM: The best in what sense?

ROOT: The most detailed wth the most intimate pictures. Re-

porters were piling in through the windows in the hospital, w' ,re
you're not even supposed co enter without permission. They were
climbing up the walls and falling through the windows to get pictures.

EISENBUD: They carry aluminum scaffolds with them. They
will think nothing of just rigging a scaffold up to a second story build-
ing and looking in a window, and nobody stops them. [Laughter]
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WARREN: With a camera, too.

EISENBUD: Yes, with a camera. They use them in crowds so
that they can get up above the crowds and they just rig them up and
take them down. Frankly, I see very few similarities between the
two incidents. You have a situation in one case where nobody was
hurt. In the other case, you have 23 sick people. You have a rela-
tively unsuphisticated country under strong essential control in one
case. In the other case you've got a highly sophisticated scientific
corps totally diso-'ganized and all seeing in the Japanese incident the
first opportunity that they havc had post-war for any kind of self-
recognition; they were jockeying for power and seeing who could say
the strongest anti-Amer-can things because this was the kind of thing
people wanted t o hear at that particular time. You had an AEC in
Spain which they didn't have in Japan. You had a Dr. Ramos, whom
we all know, who was very friendly. The nearest counterpart in
Japan would be, I suppose, Tsuzuki, who at least by reason of age
and long accornpiiohment, wa,, recognized as a senior person, and
he was fundamentally anti-American ior reasons which maybe Staff
Warren would want to expand on. He was a former Japanese admiral
who, I thi.,k in his later years, came around for opportunistic rea-
sons to be friendly to us, but I think under it all he was not. You
had a situation in which the barber found that business was good.
There must have been other people besides the barbers that maybe
benefitted economically, whereas in Japan the bottorr suddenly dropped
out of one of their major industries.

FREMONT-SMITH: It did also in Spain because all the crops were
lost.

EISENBUD: Within 24 hnurs after the acciden', Wright Faid that

they had agreed to buy the crop.

FREMONT-SMITH: Yes, that is true.

EISENBUD: Which is a good thinL. The crop is sold; you don't
have to worry about the spoiling, you don't have to worry about find-
ing a market.

Dn'B9SOD:. Isn't the most enormous difference the fact that the
Japanese felt that something had become hazardous about fish, and
at the same time they had to look to fish for their vpy sustenance?

EISENBUD: Yes.
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DOBSON: While the crops in the Palomares episode were nof so
essential, even the tomato crop. This was not the Spanish tomato
crop; it was a relatively few patches. So there was no national
threat

EISENBUD: Yes.

DOBSON: No imagined national threat.

WARREN: It wasn't there for a while until the word went down
from headquarters that they'd better buy up the tomatoes in the
south because there was nothing wrong with them. It was there for
a few days or so.

LANGHAM: Yes. You saw elements.

WARREN: Of the possibilities.

LANGHAM: You saw the elements of such a development as
were seen in Japan. That's the only thing I'll agree to. This was of
grt.at economic importance for the local area. I don't think it was
of economic importance to the nation necessarily except for tourism,
which was definitely concerning the high officials of the Government.
But there was great economic hardship brought to bear on the whole
area insofar as that goes. So that element was the same and you
could see indications of this causing considerable trouble; but it was

kept so localized that it never attracted any attention, particularly
as compared to what the Japanese did.

MILLET: I think the question of the relation of the populace to

the leaders is a terribly important thing here. I was very much
st: uck by the statement that these persons believed in their leaders
and so were not victims of panic. If the leader, whom everybody
trusts, comes out before the panic gets started and says, "Ycu're
going to be all right, don't worry. Now you go about your business,
we'll take care of the crop for you, that's one kind of thing. But,
on the other hand, in the Japanese instance, you've got some crimi-
nals here to begin with and you've got a very dubious relationship
between them and the governing group in Japan, to say the least.
So there are a lot of psychological differences here that make it quite
clear that there would be a different kind of reaction, I think.

Lt
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FREMONT-SMITH: How did you mean criminals?

MILLET: These sailors who didn't want to come home 1ecuse
they were going to get in trouble.

FREMONT-SMITH: I see. You mean because they had been in
jail before.

MILLET: Whereas, the Spaniards were all good virtuous peasants.

ROOT: I think another thing, you got very little information until
the press became absorbed in the search. Then everybody was with
the dramna in Spain hoping and praying for a happy ending. In the
Japanese incident you got no knowledge at all until burned bodies
came home. Then, worldwide reports followed concentrating on the
horror, with no explanation and no preparation. 'This I think had a
lot to do with the global impact.

CASARETT: Certainly one large diffs.rence between the two inci-
dents is the previous experience on the rec-iving end of nuclear
weapons. I should imagine that such sensitization would be much
greater in Japan.

FREMONT-SMITH: You mean if Hiroshima had been in Spain,
you would have expected an entirely different response?

CASARETT: Yes.

MILLER: Dr. Schull called the Bikini experience "anaphylactic
shock. "

WOLFE: Is there any record of anybody but the United States
dumping radioactive material or bombs or what not on other nations?

LANCHAM: No.

WARREN: The Russian, Chinese and French fallouts, that's all.
That's not a weapon.

WC'(FE: But there have been no large incidents. If they had one,
we do not know about it yet. They would be slow in letting it loose.

LANGHAM: This situation was a bit unusual.
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WOLFE: Yes. I just wondered why we're always getting in the
unusual situation.

ROOT: Another thing was that this was so obviously sheer acci-
dent. An explosion in the air- seven men, pilots and crew, killed,
all Americans. It was more likely to make people feel sad, than
mad. Whereas the Bikini shot was a deliberately planned test. It
was port-a jed throughout the world as a cynical determination of
the sorcerer's apprentices and their government to advance their
weapons technology regardless of human cost. A terribly unfair
judgment, of course, but these were the press repercussions and
the impressions of people and governments.

LANGHAM: Some of our friends in other countries seemed to
think that it Aas a bit of a deliberate act to be flying over people's
heads with things of this nature and this came in for a great deal
of international political harangue as you might expect.

ROOT: Yes, you would get that.

TAYLOR: "The Sword of Damocles" talk was revived for a while
during the Palomares incident.

CONARD: Couldn't they have re-fueled over the Mediterranean
rather than over this village?

LANGHAM: Yes. In all probability this was their instruction,
but they had done this so many times that contact was made a little
bit closer to shore than expected. I think this has been a big part
of the investigation, on the part of the Air Force to quite an extent;
wasn't there actual human negligence or error on the part of the
crews? As far as I know, no action was taken. It was just an un-
fortunate accident, and to put two planes together at 30,000 feet is
probably not something you always do right on a set spot each time.
I'n sure it has all been gone over very, very thoroughly by the Air
Force.

WOLFE: Does Russia maintain a Chrome Dome?

LANGHAM: Not that I know of. I think this is an American
innovation.

MILLER: There is a manual which tells what to do in an event
like this, but it mainly concerns threats to health, and I suppose
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describes procedures to be followed, measurements tc be made,
contaminated areas to be demarcated, and techniques for decon-
tamination. But shouldn't there also be devised a manual concerned

with psychological problems, political problems and economic prob-
lems? Is this a matter that should get some thought on the basis of

your experience?

LANGHAM: Well, I'm pretty sure it's getting thought. It's just
almost impossible to sit down and write a manual that's going to fit
a situation. You have to visualize the situation and then you write the
manual to fit it.

FREMONT-SMITH: This means every potential situation the man-

ual has to cover.

LANGHAM: Yes, and invariably it occurs where you don't expect

or under conditions you 'don't expect.

FREMONT-SMITH: And the manual would have to say, "Use good
judgment."

LANGHAM: That's right. There's no manual for a situation like

this. For example, I finally ended up with some dear, dear friends
amongst the Spanish people. I mean they are wonderful people, at
least the ones I dealt with, and I have no reason to think that they all

are not. But we started out bargaining. Now, how much would we
clean up? And one of the gentlemen said, "Well, we think you should
pick up every atom of plutonium you dropped in Spain and remove it,"
to which I replied, "You know, of course, that's an impossibility,
don't you? " He said, "Yes, but it's a good position to start from!"
[Laughter] We made a decision that if the contamination was above
a certain level, the soil and crops would be removed; if it was between
other levels the land would be plowed; and then at the lower levels it

would be sprinkled; and at still lower levels nothing would be done
with it. So we set a lcvel at which we would plow. No one really
thought about it. This was just part of our agreement. When we got
into the mountainous area where the contaminated cloud had come
down in the valley, it was just sheer rocky mountainsides that were
contaminated above the level that we had agreed to plow.

FREMONT-SMITH: You can't plow a mountain.
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LANGHAM: So how do you plow a rocky mountain? We went to
the Spanish with another problem. This was a rather big crisis and
the Spanisn replied, "Well, as we recall, plowing was your idea, so
plow!" [Laughter] It was finally agreed in this case that they would

elevate their standards a bit and we would resurvey the whole area
and if we found areas contaminated above this newly agreed limit we

would actually work it with pick and shovel and stir it around, the
idea being to get the plutonium beneath the ground so that when it
blew it wouldn't become an inhalation hazard by resuspension, and
some of these hillsides were pick-and-shovel-worked into the soil
instead of being plowed. They were reasonable people.

Now, this doesn't mean they don't drive a hard bargain. They
took the recommendations that were first proposed and essentially
divided thenm by two and made us go to one-half the level we had pro-
posed. That's all right. If you're writing manuals-and I've written
a few-you decide on what the proper standards of cleanup are. But
it comes as a bit of a shock to find out that if it's the other fellow's
backyard that you've dirtied up, maybe he has something to say about
the standards. You don't come in and tell him you'll clean it up ac-
cording to your standards. You clean it up according to his, and
these people drove a hard bargain, but they were nevertheless rea-
sonable. I 'iad a great respect for the Spanish AEC group. I think
they have some highly competent people. The whole Spanish AEC
isn't as big as the group Dr. Dunham used to have in the Division of
Biology and Medicine alone. I meaa that's their whole AEC and yet
in it they have a few highly competent people.

WOLFE: Wouldn't it have been much cheaper to haul soil in there
and cover it over than to carry it out?

LANGHAM: Of course. It was carried out and then fresh soil
replaced on top of it. I think it's just as well, right around the cra-
ter areas, that that was removed. At least you know it's no longer
there. They let us plow under, you see, a lot of it and they asked
us to give them a soil followup program because we had plowed some-
thing with a 24, 000-year half-life into their soil and I'm sure they
would have objected if you had just buried it there, too. They felt
happier about having it removed, and so did I, where the levels were
high.

UPTON: Will there be a followup of some kind?
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LANGHAM: There is a followup program. This was part of the
bargain, that we would set up a followup program.

UPTON: What are the objectives and the scope of this program?

LANGHAM: They've got a people's program, a soil program, a

vegetation or a produce program, an air sampling program, and
they were extremely clever in the way they approached us on this.

They said, "Now, we've taken your advice and we're sure that you
have given us the right advice. Will you please set us up with a pro-
gram and equipment so we can prove to our authorities that we were
right in following your advice. " So they have a followup program,

yes.

UPTON: Under their own auspices, or do they furnish advisers?

LANGHAM: This was very strong in their minds. They wanted
this to be their program with us providing the backup, giving them
the equipment, teaching them the techniques, which we've done, and
occasionally advising them and letting them send people to this
country. I've had two or three of them at Los Alamos already.

I think you'll find that Spain wants to get back into the swing of
things; they want, above all, to use this to maintain a contact, and
they want contacts. I would bet that if you counted the number of
friends we have got in Spain as compared to what we had before this
accident, we would count more friends there than we had before.
This was an opportunity for them to get outside contacts.

FREMONT-SMITH: That's why you got your medal!

LANGHAM: Well, I never quite figured out why I got a medal,
because this is a rather sober thing within itself. What you find is
that circumstances place you in a positio, that you can't get out of
and you are the focal point of the effort of an awful lot of people.
Winning medals is just being in the right place at the right time.

FREMONT-SMITH: I think making friends was the crucial thing.
That's why we have more friends. Anyway, I think there's a very
interesting comment, because I think we don't have more friends
probably, I'm not sure I am right, in Japan as a result of the thing
the re.
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EISENBUD: I think that we had the same reaction in the scientific
community. There are a lot of opportunists among them. It was

quite common during those first few weeks for the younger people to
sidle up to me and ask how they could go about getting fellowships in
the States or ask if j could, when I went back, send them some re-
prints, or ask how they could learn about a certain piece of equip-
ment. As Chuck will recall, starting with Tsuzuki's visit to the
States in May, which was precipitated by this accident which had oc-
curred two months before, there was a long series of exchanges.
We had that radiobiology conference in the fall. The Division of
Biology and Medicine began to support research in Japan and any
number of the young people began to come to this country as the re-
sult of that incident.

FREMONT-SMITH: So it was comparable in a way.

EISENBUD: I think we really have had the same types of ties but
this, I think, is a form of opportunism. I presented to them the
first sodium iodide crystal that they had ever seen and they appre-
ciated it very much. But I'm sure that we couldn't say that the same
was true at the level of the people, where I think there are some
scars.

There was one other difference. At the height of the Japanese
furor which was, say, a week or two after the boat got into Japan
-1I think it was the 26th of the month but it might have been a few

days later-the AEC resumed testing in the Pacific. All through
that spring until the end of May there was a series of tests and each
one of those, of course, precip'Lated new rumors and new concern.
All through that spring there were rumors of fishing boats that had
been heavily irradiated, apart from the question of contaminated
fish. They were concerned, too, about the health of their fishermen.

MILLER: Merril, when you went to Japan, what kind of experts
did you wish you had with you who were not available? I can think of
two who might have helped you. One would have been a public rela-
tions man experienced in this sort of thing, and another might have
been a person who knew Japanese culture exceedingly well.

EISENBUD: The Embassy presumably had this. I think Mr.
Allison had a good feel for Japanese culture. As I recall, he spoke
the language. As far as public relations were concerned, this was
controlled out of Washington. We held an off-the-record briefing

L
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for the American press and this was helpful in the way the news was
reported in the States. But we were not permitted to meet the Japa-
nese press until the following November when we had some very
successful news conferences in which a lot of this was rehashed, and
I think it did some good. But all through the period that I was in
Japan, neither Ambassador Allison nor I met with the press. The
only direct announcements from the Americans were from people
who were just passing through and who had no relatic.mship with the
thing, but felt that they would like to be spokesmen. All they did

was muddy the water.

MILLET: There iE a very high level of comraderie between the
American psychiatrists and the Japanese profession, too. We went
over there for a short conference, then brought them back the next
year and hosted them to go down to Mexico for an international con-
gress with the Mexicans. That's been a very profitable experience
for everybody.

EISENBUD: When it was all over, John Morton and I decided to
go to Eniwetok because he was interested in finding out what he could
about the native, there. Bob Conard and Chuck Dunham and I, and
others, thought it was a secret that we were leaving. We learned in
retrospect there really weren't any secrets all through there, that
almost every move we made was pretty well known to the Japanese.
When I got to the airport, the whole scientific corps turned out to say
good-bye to us. My house is decorated from one end to the other
with lovely presents that were given to us, and I think it was quite
sincere.

SCHULL: One has to be careful in placing too much emphasis
upon events of that kind in Japan. Courtesy requires that individuals
of prominence be welcomed and sent off, even when they may nct be
liked. To do otherwise is a reflection upon oneself.

WARREN: Is one supposed to give presents in return?

SCHULL: Not necessarily. It seems to me that if there are an-
swers to be found to situations like the ones we have been discussing,
they must be sought in the culture of the country, and possibly years
of historical events which may have preceded the "affair. " Japan is
certainly a marvelous illustration of this; her reaction to the Fukuryu
Maru incident is not to be explained in such simple terms as the re-
sponse of a defeated nation to her defeator. Japan's image of herself
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had been shaken by the war to an extent not shared by any other con-
temporary country save possibly Germany. This was a nation which
prided itself on the fact that it had never been successfully invaded,
had never lost a war. The Japanese had seen themselves as strong,
virile, and so on; whereas in the post-war years they had been con-
stantly groping toward some form of national identity. The Peace
Treaty had, of course, been signed somewhat less than three years
before the Lucky Dragon affair, but to the average Japanese the
change in Japan's status could hardly have been apparent. There
were still as many foreign troops in Japan in 1954 as there had prob-
ably been at the height of the Occupation. It was a staging area for
Korea, it will be recalled. Most Japanese did not have then (and
quite possibly still do not have) a strong and positive image of them-
selves as a nation, and more than one observer has felt that they
lack self-assurance in their dealing with others. I believe that some
of this is visible in Japan's foreign policy. Certainly she does not
play the role in foreign affairs today that she should in view of the
size of her population, her wealth, and industrial power. Japan is
still hiding behind the skirts of the United States to a considerable

extent. This may be a convenient stance, but it is hardly a worthy
one.

To try to put the remarks of the last several minutes into some

focus we might ask ourselves what the reaction in France, sýay,
would have been to an event such as the recent one in Spain. And
would knowledge of the Japanese and Spanish responses be f nmuch
help to us in predicting those of the French, or would we have to
seek all of the answers in the French and French culture?

FREMONT-SMITH: Right. Very nice statement because I think
one of the things we are weakest on is seeking answers in cultures.

LANGHAM: I wholeheartedly agree with that. I arn convinced
that if this had happened not far away in France, we would be on our
knees in front of de Gaulle, even right now. I think what is found in
the culture as well as the national philosophy of these places is im-
portant. The Spaniard is a person of great pride. I think probably
part of their failure to make the progress they desire is that they
can rely on this great pride and do so perhaps too much. I think
you'll find that Spain is changing and I think you're going to find

Spain bidding once more to become somebody in the family of nations.
It's coming slowly but definitely; they are progressing and tourism
is one of their great commodities now. It's absolutely impossible to
get tourist accomodations during the season in the vicinity of Madrid.
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They are developing this as one of their commodities, so to speak.
It's why Palomares was a rather important factor; the Vice-President
of the country, once he heard that there was no real health problem,
next asked, "Are you going to find that ]oEt bomb?"

SCHULL: There's at least one other important difference between
the Japanese and the Spanish situations which has not as yet been
mentioned, and that is the racial overtones which can be read into

the former. In Spain, both of the nations which were involved were
Caucasian, but in the case of the Fukuryu Maru it was white against
yellow in the minds of some. It may have been solely fortuitous,
but it was at about this time that I recall encountering the first of

what has since become a much larger number of places in Tokyo
catering only to Japanese.

ROOT: I think that's corroborated by the lack of furor when the
Chinese dropped their bomb. I was being taken around and intro-
duced by top Japanese science writers who had been our guests at
the Overseas Press Club the previous year andwho were handsomely
returning the courtesy. This established a rather special relation-
ship. I began increasingly to get anti-American sentiments, argu-

ments from the press and from some of the professors, officials and
doctors. Just at that time the Chinese bomb was exploded and I felt
a distinct, though concealed, elation behind the expressed fears of
fallout. That definitely was a racial thing, I think.

FREMONT-SMITH: The notion that another yellow race had gotten
a bomb?

ROOT: Right. A really great identification exists with China.

Actually a basic bond exists and is recognized, despite all the un-
happy years of the past.

MILLET: It seems to me there is a renascence of pride in Japan.
I think there has been tremendous pride in the culture of Japan in the
past. Think of their walking out of the League of Nations meeting,
for example, in the militaristic days. It would seen, to me rather
that the state of Germany is one in which there is a complete lack of
identification at the present time. What was once a single naticn is
now split into two nations. They don't know how they can get back
into one. That's a genuine fear of loss of identity, I think, there.
I don't think there's any fear of loss of identity among the Japanese

as far as I know.
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SCHULL: I believe that you are wrong, but I will admit that the
loss of identity is of a different kind than one sees in Europe. It
seems to me that there is more of an isolation of the young people
in japan from their elders, on a relative scale, than there is even
in our own country -where, as we all know, there has been a ;ubstan-
tial rejection of the values of former generations by the youth of
today.

MILLET: Is that the same as identity? Would you say that we
have no identity as Americans?

SCHULL: Perhaps I'm using the word identity in a different sense
from that of psychiatrists, but a nation's image is not apt to be ci e-
ated by its youth, and in Japan now, as in many other lands, the
young are not identifying with their elders who create the image.

It is almost foolhardy on ,ny part to attempt to describe the direc-
tions that Japanese youths are apt to take. They pick up one fad after
another; I'm sure they even have hippies now. But the role of stu-
dents in Japan in the years since the war has been a particularly
interesting development. The Communist movement on the campus,
for example, ranges from the shurl or "main stream" Zengakuren
to lesser and lesser streams, some of which even find the Chinese
much too liberal. These latter extremists have isolated themselves
from all of the Communist currents except their own. Unlike the
prewar years, the Emperor doesn't seem to be a focus of student
interest nor even concern, although the younger members of the
royal family ofter, are, albeit in a somewhat romantic way.

About two years ago we lived on a small island in the western part
of Kyushu knowi. as Hirado. It has a population of about 40, 000 indi-
viduals, and we were the only Caucasians. We managed co establish
reasonably close relations with several of the families and could ob-
serve some of the emotional difficulties their college-age children
were experiencing. Many were torn between the needs of a modern,
rapidly paced society and the traditional ways of their parents; they
were attempting to retain some sense of parent-child relationship
but often could not bring themselves to actually accept the values
which motivated their parents. As a consequence, they are confused,
and perhaps some of this confusion is reflected in their extremely
high rate of suicide-almost a third of all of Japan's suicides involve
inuividuals of ages 20 to Z9, and a surprising number involve teen-
agers, that is 15-19 year-olds.



266 DASA 2019-2

MILLET: How much need to migrate is there in Japan? How
much desire to live in other countries and become citizens of other
countries?

SCHULL: The thrust today certainly is toward the big cities, but
there is some migration elsewhere. There has been recruitment
throughout Japan of people, principally farmers, to go to Brazil,
Colombia, and several other countries in South America; the quotas
are usually over-subscribed. But the major movement, as I've
said, is to the large cities, and particularly those with newly devel-
oping industrial areas, notably light industry. Hirado, for example,
between the national census of 1960 and our census in 1964 had lost
about 10 percent of its population. It is mostly the young people
who are leaving the island; they find the urban areas more attractive
or at least offering more opportunities. Since the number of farms
on Hirado has not diminished as a result of this migration, it is ob-
viously no longer essential for the young to remain on the land.
Presumably this, in turn, reflects changing agricultural practices,
and especially increasing mechanization. The fact that the young
can leave without necessarily impairing the productivity of the fam-
ily farm, coupled with the active recruitment of labor in the rural
areas by a number of Japan's industries, contributes to the urge to
move. Recent migration from Hirado has been chiefly to Fukuoka,
the nearest city of a half a million inhabitants or more, to Osaka,
to Nagoya, and to Tokyo.

It seems to me, to return to the major issue before us, that the
Japanese experien,'e with and attitude toward ionizing radiation is a
hazardous base from which to extrapolate to what might happen in
Spain or most any other country. However, careful study of the re-
actions of Japan can make an extremely important contribution to
the methodology of evaluation, and particularly to the task of apprais-
al of the role of a complex cultural fabric in the overall response to
a "nuclear happening. "

FREMONT-SMITH: Did you feel that the alienation of the young
people had started several years earlier in Japan before it became
evident over here?

SCHULL: That's my impression, yes. At a time, let's say, when
our students at the University of Michigan were still primarily inter-
ested in panty raids, the Japanese students had begun to be more ac-
tive politically, but then they have a long tradition of political activ-
ity which doesn't exist in the United States.
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ROOT: Think of the students who protested Eisenhower's visit.
That was pretty far back. They overturned Jim Haggerty's automo-
bile and demonstrated so violently at the airport that it was consid-
ered inadvisable for the President of the United States to visit Japan;
this is in great contrast to the classic image of the Japanese that we
had.

MILLER: Merril, Dr. Langham has said that there was a leader
who could issue a statement which pacified the people. You said that
you talked to Dr. Tsuzuki because he was the leader, and he wasn't
leader enough. In retrospect to whom could you have talked to to
obtain more effective results?

EISENBUD: I didn't talk to Dr. Tsuzuki because I thought he was
the head man. He ".learly wasn't. By the time I arrived, there had
already been constituted a committee which was headed up by Ko-
bayashi, who was, as I recall, a microbiologist and statistician from
the National Institute of Health. There were two physicians on the
committee. There was the head of Toyko Hospital, whose name es-
capes me. and Dr. Maki Asumi, the radiologist, and the others were
geneticists and physicists and marine bio'ogists. It was agreed be-
tween our Embassy and the Japanese Foreign Office that all commu-
nications to the people would be through this committee. This would
have worked all right. We stuck to our part of the bargain, which
was made so easy that later on when we wanted to hold press confer-
ences even the Ambassador was not permitted to hold one. But
while we were corning to agreement as to what the facts were, the
individual Japanese scientists were going out on their own and vying
for public attention, and Tsuzuki in particular, who was not a mem-
ber of the committee, was using his very prestigious position in
Japan to get to the press. There was just no way that it could be
done because this was obviously something that was going on, which
I never understood, between Tsuzuki and the rest of the medical
community in Japan. He finally left Japan and went to Geneva in the
middle of the furor, for which he was criticized.

MILLER: But the reason for containing unjustified fears, or even
justified fears, was that there was someone to reassure the people
in Spain and there was no one to reassure them in Japan. Apparently
the situation was out of control and could not possibly have been
brought under control under any circumstances, even in retrospect.

EISENBUD: There are some things that a man with political sen-
sitivity just can't say. Just like during the Korean war, if Truman
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had tried to settle the Korean war on the terms it was finally settled
on, I think he would have been impeached, but I think Eisenhower
looked very good at the time. It was the right time to say something.

FREMONT-SMITH: Politically the right time.

EISENBUD: Yes, and I think that if Kobayashi, for example, had
tried to make a statement at that time which was reassuring, they
woul' have found another chairman for the committee. It's as simple
as that. Now, who they are, I don't know, it might have been the
Foreign Office.

MILLER: What I was trying to get around to is, what happens if
there is another such incident, either here or someplace else? It
would seem to me that one rule of thumb would be to try to get some-
one who can reassure the people as to what the real circumstances
are. Is this not right? Is this not the big difference between the
reactions in Spain in Japan?

EISENBUD: That's right. That's why I think it's important in
the nuclear field that we maintain good contacts with our counter-
parts overseas, and there are innumerable instances where potential
difficulties have been aborted by mere letters or short visits either
from government to government or by representatives. I could
enumerate half a. dozen. But in Japan there was no organization.
Japanese science at that point was a pretty amorphous structure.
You didn't have an Atomic Energy Commission. Dr. Tsukamnoto-
I don't know where he was in those days. He is now the head of the
biological part of the AEC over there and if this incident came up,
he would be the man they would listen to, but I don't know. There
was no such person in those days.

FREMONT-SMITH: Isn't the implication of Dr. Miller's question,
which I think is a very good one, that the State Department should
have a very detailed stLdy of cultural anthropology of the cultures of
all the different countries and make this a primary concern of the
State Department? They have done this to some extent, but not really.
Part of the difficulty has been that our cultural attaches all over the
world are isolated in the embassies and in the little enclaves and do
not move with the people. We don't have a suggestion that had been
made at a conference for the State Department back in 1946 and 1947,
that there should be a systematic effort to put studentf. in cultural
anthropology. These students would be writing theses, doing field
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work in association with embassies in different countries6 but also
livir g among the people and with a liaison to the State Department,
both to their university and back to the local embassy. Hopefully,
there would be a constant feedback of caltural understanding vhich
would fLow back to the university and the State Department. These
students would then be good candidates for cultural attache's some
years later. Actually, I believe the Foreign Service Institute does
make some effort to give some cultural anthropology to the Foreign
Service people, but in actuality the cultural attache's who are sup-
posed to be the people to do this are, by and large, almost comple-
tly isolated from the community in which they serve.

I think that the question raised is, in a very broad senL"e, if we
are concerned with a variety of incidents, (and we are going to have
incidents, not all nuclear, but we are going to have incidents with
other countries all over the world), if we're going to meet these in-
cidents appropriately, we've got to have a great deal of cultural in-
sight with respect to every other country that we can bring to the
fore. How do you meet this situation if it has to do with Thailand
and their culture, which is going to be quite different from meeting
it in Spain?

MILLER: Yes. I think that, for mne thing, the adviser, an ex-
pert, might be able to indicate the person who can influence the peo-
ple or car. advise that there is no such leader, that the situation re-
quires a second line of defense and what it should be.

FREMONT-SMITH: But at least there should be a currenL aware-
ness of the cultural attitudes with respect to a variety of things in
any country with which we have any dealings at all.

EISENBUD: It might be worth noting that shortly after that Jap-
anese episode both the State Department and AEC had a scientific
liaison in Toyko Embassy. Of course, this was done in other parts
of the world as well. I don't know whether we have anybody over
there now. I presume we do as i'. scientific attachg.

FREMONT-SMITH: Yet a scientific attache is not a cultural an-
thropologist. This is a different story. He'll be an expert in physics,
you see, or possibly in biochemistry; in the social sriences I think
they are very, very rare. I think we had one in India and a couple
of other places for a short time and then this was caput. But the
concept of using social science insights and especially cultural ar-
thropology, which I think ought to be one of the key ones. I don't
think it has penetrated.
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WARREN: You are aware of the upset in the anthropologists asso-
ciation, aren't you, about their being used as tools by the CIA?

FREMONT-SMITH: Yes, I know, and the story that was in Peru,
what was it called, Camelot, which raised an awful mess. But
there was also not a great deal of wisdom used, I would think.

WARREN: That's right.

BRUES: You mean that even the cultural anthropologists can have
a colonial attitude when they go somewhere?

WARREN: I think the anthropologists, too, have calmed down
about this. It wasn't quite as bad as they thought at first.

SCHULL: To return to Wright's case, it appears as though in
Spain all of the unpredictable elements contrived to get together in
a very happy sort of way. In Japan, exactly the opposite seems to
have occurred. The one organization which could conceivably have
made the statement Merril suggested was the National Institute of
Health; the National Institute of Radiological Sciences was not yet
in existence. But even if Dr. Kobayashi had made a statement and
a forceful one, it's questionable whether it would have had a signifi-
cant effect upon the Japanese public. The National Institute of Health
of Japan, though established in 1939, was more closely identified with
the occupation than many other groups, and I, for one, am not con-
vinced that it had either the stature or sufficient public acceptance
to stem the tide even if so motivated.

EISENBUD: The medical schools were under the Ministry of Edu-
cation. the hospitals were under the Ministry of Welfare, and they
were jockeying between the politicians in those two groups. It was
a mess.

DUNHAM: Frank, you made a statement to the effect that the
cultural attaches were isolated. Is this by job or simply by the type
of people that had been appointed?

DUNHAM: I've seen this happen to science attaches.

FREMONT-SMITH: I get the impression that the whole embassy
group, the cultural attaches and the science attaches, all live together,
all speak English. They live in special housing arrangements for



SESSION V 271

them. I think this was true in Germany. They are not systematically
organized to live with the local people or even talk their language,
and this is talked about a lot, this isolation. I'm not in a position to
know that it is true, but I have no reason to believe it isn't true. The

children go to American schools to a large extent, that are set up
especially for them. So I think that there is a failure to take advan-
tage of the opportunity, and I believe that this has been pointed out
to be quite in contrast to what the Soviet Union does; they send their

people over to roll up their sleeves and speak the language and mix
with the people and live at the level of the people. It would be very
difficult for us to get Americans to go over there and live at the level
of the community in which they are supposedly working.

DUNHAM: On the other hand, the British charge d'affaires in

Peking conducted a seminar in Washington ten years ago when he
came back, before he went to Ha.rvard to do some special studies,
and he pointed out that the Russians had isolated themselves from
the people and they were not allowing their children to associate with
the Chinese children. So their approach is not uniform across the board.

FREMONT-SMITH: That's a comfort.

DUNHAM: I think these things are uneven and a lot reflects, I
think, the personality of the people involved. I know of a science
attache, and I won't say what country he was in, who almost delib-
erately isolated himself from the scientific community and expected

it ought to come to him. If you have a cultural attache of that type,
he isn't going to learn anything. Even if he doesn't know the lan-
guage, he should be outgoing.

FREMONT-SMITH: But there had been a policy here at the State
Department with respect to this in order to enccurage,.in every pos-
sible waya relationship of these particular attaches to the community.

TAYLOR: This is apropos of nuclear accidents or what?

FREMONT-SMITH: I'm talking apropos of international relations
of which nuclear accident is only one. We spoke of what we would
do in the future if we had an incident in France and I'm raising the
issue, what would we do in the future with any kind of incident? We

are bound to have conflict as we are having many right today. We

are bound to have conflicts with nations, and the way to deal with
these conflicts is to know as much as possible, at least, about the
culture and the attitude and the mood of the people and not to be

ins ensiblr.
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EISENI3UD: We've had many incidents of many kinds, mostly of
considerably less severity in terms of hurt, but potentially of sensi-
tivity, equal sensitivity in relation to people, and there was a period
in the late 1950's when there was worldwide concern about fallout and
the subject came up before parliaments all over the world. I had a
number of opportunities to visit capitols on short notice, perhaps
10 or 15 of them around the world, to meet, and I found that the
guidance that I was getting from the State Department was good, and
I think it was good in Japan. I spent, I guess, 9 or 10 weeks there
and I've had many opportunities over the years to just reminisce
with Japanese friends now about this incident, and I've thought about
it a great deal. I really can't think of a single bad lead that they
gave me. I think that their appraisals of the people I would have to
deal with were good. I think they seemed to have a very good under-
standing of the Japanese culture. A number of them had been there
before the war and a number of them had learned the language and
some of the senior people did live in the Japanese community.

SCHULL: I would like to support Merril in that general statement.
Japan has been one of the few major embassies to which we've tried
consistently to appoint professionals witnessed by the fact that all of
our recent ambassadors to Japan have spoken Japanese.

EISENBUD: Reischauer has a Japanese wife.

FREMONT- SMITH: Isn't this somewhat of an exception, one of
the few; right?

SCHULL: We even have been fortunate to have Japane se-s peaking
science attachegs. I can think of one in particular, Otto Laporte, who
is a physicist of competence, and probably one of the very few in the
United States who speaks Japanese well enough to communicate effect-
ively in that language. At the social sciences level we've had a pro-
cession of outstanding people. The competence was there on the
State Department side, in my opinion.

BUSTAD: Isn't our criticism, Merril directed at the fact that the
State Department expert in Japan should have been allowed to speak
out?

EISENBUD: I think that if he had been allowed to work out his
arrangements with the Prime Minister then-who incidentally told us
he recalled saying, "Mr. Ambassador, it was you folks who thought
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we ought to have a free press, " when we were complaining about
what the press was saying, which was a very good point! [Laughter]
This was their first experience with a free press, at least their
first decade of experience. I think that Katayanma and Allison could
have worked out an-agreement which would have nipped this in the
bud within the first few days and I think that it would literally have
bought the good will of everybody from the fishermen on to the rest.

FREMONT-SMITH: But it was the State Department policy that
prevented this?

EISENBUD: I can't speak for that.

FREMONT-SMITH: I assume it was.

EISENBUD: But I do know that there did seem to be the kind of
latitude in the field that was required in order to work out the arrange-
ments, presumably.

BUSTAD: I vote for decentralization! [Laughter]

WOLFE: Wright, when you were in Spain and you had to make
the decisions, did you have to go to the Ambassador and then to
Washington, and then all the way back before you decided to plow or
not to plow or something like that?

LANGHAM: No. Insofar as those decisions to do things immedi-
ately were concerned, these were made by General Wilson, head of
the 16th Air Force in whose territory this thing had occurred, and
in dealing with him you begin to realize why he is a general. He
certainly made decisions, and his way of making a decision was to
get the people around him that he thought could advise him, listen
to them, and when they were through talking he made the decision.
That was the experience the first week in the field.

The second time I went back I was assigned to the American Em-
bassy. Now, you found here that decisions had to be checked all the
way back through Washington. I think if there is one thing that sur-
prises me it's how dependent on Washington the Embassy seems to
be when it starts to make a decision, and yet Mr. Duke was a highly
respected man among the Spanish. As far as I know decisions must
be stamped in Washingt.on before action is taken. I just got the idea
that there was too much centralization of opinion. In other words,
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does it do you a great deal of good to have a fine man in the field that's
respected if you give him no athoritv to do anything? And I rather
sensed this. Now, I could le wrong. The thing that set me off on
this was when Miss Root remarked about it, and this was really just
what was botherirg me when I was there. It seemed that there was
a rather cumbersome chain of command insofar as the American
Embassy was concerned in a dzccsion-making way and I rather ga-
thered, Merril, that you had said about the sanme thing.

EISENBUD: Yes. It was ridiculous. For example, if I wanted to
send a cable to John Bugher just telling, him that T was going to re-
main ahother week, this was a communication from the An-bausador
to Secretary Dulles.

WOLFE: You don't just send one with a. carbon copy?

EISENBUD: No.

TAYLOR: Isn't it true that every communication today from the
State DPpartnent to au overseas post is from the Secretary of State,
signed "Rusk"?

EISENBUD: It was when I was there.

TAYLOR: Every communication, even a transfer of a clerk from
one office to another.

SPEAR: You can always look 6own at the lower left and find out
who it really came from, but it's signed "Rusk. "

TAYLOR: Why go through this charade, or whatever it was?

LANGHAM: I never sent - message. All of my messages were
sent by 1Mr. Duke. Exidently that's his job.

WARREN: I can see a certain reason for this administratively.
The Ambassador is playing the hand of the Preiidcutreallyý in his
international relationships. So there should be appropriate consulta-
tion. But something should be allowed to the Ambassador for the use
of his judgment in the situations. The trouble is that the minute it's
a nuclear power, a sort of paralysis goes over everybody and parti-
cularly those who are not scientists and are politicians or people in
the administrative hierarchy who are unfamiliar with the situation;
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they just didn't dare move, and I imagine the President's office called
up Mr. Seaborg and he was consulted on the question all the time,
and, of course, the Department of Defense had to be consulted. So
they had a small Cabinet meeting about this, and this took a long time.
Not that I'm in favor of a complete block of responsibility; I am not.
I think there's a time and a place for it and the local man ought to
have enough sensitivity to his situation to be allowed to meet what is
really an emergency situation. Now, if his judgment turns out to be
wrong, then he should be jerked home and he does it at his own peril,
but a good man knows where the perils are and what the goals are.
Isn't that a beautiful thought! [Laughter] It just doesn't work out
quite this way.

CONARD: I feel like I've been sitting in a State Department brief-
ing! [Laughter] I wonder really how relevant some of this stuff is
to nuclear warfare and the long-range effects? We've laid an awful
lot of stress on incidents that have occurred in foreign countries and
how we might handle those in the future. But what about what would
hay pen in this country as an aftermath of the war and the psychosocial
reactions here? I think that's the real point wt have to get at.

L
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SESSION VI
PSYCHOSOCIAL REACTIONS

INTRODUCTION

EISENBUD: The interest ia this morning's subject is made ob-
vious by the way it nas pervaded the disctission of the past two days.

I was very happy when I learned that our discussion this morning
would not,of necessity, be linmited to the psychosocial implications of
the three events that we have discussed so far in this series, namely,
the two Japanese bombings, the Fukuryu Maru incident and the Mar-
shallese incident, and the Spanish incident. Irstead, we will try to
roam the whole field of the psychosocial implications of nuclear war-
fare. I think it may perhaps be worth a moment to explore the mean-
ing of at least the social part of "psychosocial. "

I would consider this to include all aspects of man's social struc-
ture including economic, cultural, theological and any other of the
"ologies" that may go into the society that he has constructed. I
suggest that we look at these questions in three phases. I can think
of designations for the first and third. I think of the first phase as
the prologue, that portion of the discussion that would be concerned
with what happens before war comes and the ways in which the war
can be prevented or its effects mitigated. The third is the epilogue,
being what the effects would be if the war came. But, for some rea-
son, I couldn't think of what the middle section would be called. How-
ever, through my learned associates, namely John Wolfe and Austin
Brues, I was made to realize that what happens in the middle is the
logue, which had never occurred to me before! [Laughter] So, we

will think of the prologue, the logue and the epilogue.

FREM4ONT-SMITH: The "logue" is a word.

ROOT: Yes. In the beginning was the "logue!" [Laughter]

EISENBUD: Let's go back in time, let's say before 1400. We
can go back ai far as you like and then go forward on to, say, infinity,
but we are really talking about the next century or so, perhaps. This
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is time, and I think we need some measure of progress; you could
say that we can just take an arbitrary unit of man's feeling of well-
being, of gross national product, or anything you want to take. There
certainly has been a general increase, with it's ups and dowi.s, which
has perhaps been an exponential increase.

FREMONT-SMITH: A general increase in something.

EISENBUD: Something, whether you measure population, gross
national product, well-being or leisure time in technically advanced
countries, those countries that are going to be involved in the logue.

DUNHAM: Dire.'tly.

FREMONT-SMITH: Something is going up.

EISENBUD: Then something happens. What we have been
talking abou*-eow is "pro. " We start the logue with an all-out nuclear
war which suddenly throws the society back, and I would certainly
think that one of the things we would want to debate, when we get to
this point, is how far it is going to decline. Is it going to retreat
to where we were in 1400 or just to 1800, or will it go back 10, 000
years? This is an important question of a social nature.

Equally important is the epilogue. In the epilogue the society
continues to retrogress because the recovely mechanism fails to
operate. There is a period of leveling off followed by the recovery
of progress. We are interested in the rate of decline and the rate
of recovery, and we can speculate on what happens as the epilogue
continues through history.

We will bear in mind that it is this dive and the rate of recovery
that are perhaps the subjects of most speculation and, I think, prob-
ably the aspects of the whole story about which we can do the least
at this moment, in contrasL with the prologue, where perhaps there
are some things that we can do because we are all participating in
one way or another in the efforts to forestall the "logue, " to put it
off to infinity. If we push it off to infinity, it doesn't happen.

ATTMiUDES TOWARD NUC! EAR WARFARE AND DEFENSE

ETSENBUD: There's been a good deal written on this subject, and
some of you-notably Bob Ayres-have written extensively cn the
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psychosocial implications of nuclear war. The study that has im-
pressed me most is one which I think might have been required read-
ing for this conference. It is entitled Nuclear Disaster (Reference
50), by Tom Stonier, a rather unusual individual who, while he was
on the microbiology staff at the Rockefeller Univcrsity, was encour-
aged by his associates ii. , small group called "The Scientists' Com-
mittee of New York" to make a review of the whole subject of nuclear
war and its social implications. He came out with a report which
many of us were impressed with, although there are many aspects
that many of us didn't agree with. It was ultimately published. I
think he has attempted to analyze the effect of nuclear war in docu-
mentary fashion and he has considered all of the physical and biologi-
cal factors that would enter into an evaluation of what the effect of
an all-out nuclear war would be.

FREMONT-SMITH: It seems to me that during the time that he
was writing this there was much more active interest and a good deal
of writing going on and general activity about this. I am wondering
what happened. Interest fell off. Did everybody concerned get tired
and frustrated and give up because nobody seemed to be able to do
anything about it? I don't know. I haven't seen anything. Has Stonier
done anything more recently?

EISENBUD: I don't believe so. I think you told me, didn't you,
Miss Root, that you had seen him last week?

ROOT: Yes. I saw him and he is just as interested but, this be-
ing a specific study on what would happen to New York City if a
megaton-range bomb were dropped, he finished that project. I don't
know whether he is writing another book, but he publishes articles
and arranges lectures.

EISENBUD: I know he has done one thing which is very interesting.
Ha- is now over in Manhattan College and is a professor in the Biology
Department. He has established what he calls a "pacem in terrem, "
peace on earth, institute. I don't know whether he's gotten the funds
for it, but he's attempting to devise a greater curriculum toward
peace. He feels that by the time students leave Manhattan College
they should understand the implications of this. He's already held
one 3-day seminar where he invited a number of people to present
things to the undergraduates.

FREMONT-SMITH: So he's st.ll active in the area.
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TAYLOR: I think there's an important thing about his book and
about what he was doing, at least two years ago. I think it's a fair

statemeit to say that the book is essentially an anti-civil defense
book; that the purpose of it is to decrease confidence in civil defense

measures. The reason I'm saying that so emphatically is that there
was a panel formed by the American Nuclear Society about two years

ago to discuss civil defense (Reference 51). Eugene Wigner and I
were on the side of civil defense and Stonier and someone in the
Harvard Law School, whose name I've forgotten, were opposed to

it. We had a very informative and worthwhile debate. He said that
what he really has in mind in his writing now is to display the futility

of civil defense. I think that's important because I think he would
be the first to agree that he feels very strongly about this and gets

emotionally involved in illustrating his point, namely, that the dis-
aster, no matter what we do, winl be so complete that we should not
do anything which will indicate that people could get away with a
nuclear war. I think that's his thesis.

FREMONT-SMITH: Isn't this his point, that one thing to do is to
prevent it and that there is no use in trying to comfort ourselves by

feeling that we can save ourselves with civil defense?

TAYLOR: I think his thesis is that if we fail to prevent nuclear
war, all is lost.

AYRES: The one point where, in the last analysis, he thinks this

system would fail is in the psychosocial realm.

DUNHAM: Let me back up to Frank's question. He asked why
nobody's writing books on the subject anymore. I looked at the date

of Stonier's book and it was copyrighted in 1963. Since then there has
been no major nuclear testing to keep people stirred up. The fallout,

even the rate of fallout, is such that you are actually getting a decrease
in fission products on the ground now, and the Vietnam thing has over-

shadowed everything.

ROOT: I think, too, maybe the detente is a barometer of how

sensitive people are to the overall situation. This great change
really runs current to political detente. People are so hopeful it

will continue, they would rather focus on that than on disaster.

FREMONT-SMITH: Are we relaxing over the fact that China has
entered into the conflict with Russia?
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ROOT: Yes, consequently Russia seems to be more approachable.

DUNHAM: Another commentary on the general attitude right now
is that I was invited by Senator Clark, a member of a group on the
Hill, Peace Through Law I think they call themselves, to view aad

to comment and to ask questions, first for the Senate members and
then for the House members, on a movie entitled "War Games. "

The BBC at one time was not allowed to show it on BBC but it did go
the rounds; and it was interesting. Only one other Senator showed
up and practically no Congressmen showed up. It was almost exclu-
sively staff of both groups. It was at a favorable time; it was late
in the afternoon. There were no interruptions for voting or anything
like that. But this shows the lack of interest.

DUNHAM: They were preoccupied with other matters.

FREMONT-SMITH: I had a feeling as you were talking that perhaps
something had happened to us psychosocially in this respect.

SPEAR: I think also that the tone from the White House has some-

thing to do with it. In the early years of the Kennedy Administration
there evolved quite clearly the attitude that nuclear war simply must
not be permitted to happen; that it is unthinkable. This was supported
by the outcome of the Cuban missile crisis. I think this has been an
important thing which has been reflected, as far as I can see from the
outside, in program emphasis within cLvil defense. I haven't been

close to it, but lately there certainly has not been much impact of the
fallout shelter program oji the public. Kennedy gave this a great im-
petus and then very quickly regretted having done so, I believe. This
is bound to be reflected in the public attitude.

FREMONT-SMITH: It seems to me that there's a legitimate con-
flict here. On the one hand, a strong point can be made for the fact

that civil defense, appropriate civil defense, would save a great
many lives; on the other hand, one can also make a strong case that

any civil defense, appropriate or otherwise, may increase the danger
of a, war because people will feel that they don't have to avoid it be-
cause they have civil defense.

It seems to me that these two positions are somewhat in conflict
in a way. One might say if there's going to have to be a war, of
zourse, we want civil defense; on the other hand, if a war is going
to be so bad that it really needs to be prevented, and if not having



282 DASA 2019-2

civil defense and showing how bad the war is going to be might help
prc2vent a war, then maybe this is the way the orieatation should be.

EISENBUD: I wonder if it wouldn't be worthwhile, for the purposes
of documentation, to go around the room to see what other studies
have been undertaken and by whom. I know, Bob, that you have one
I've seen which is very good. I don't remember the exact title of it,
do you want to put it into the record?

AYRES: I don't remember what we used to call it. Its present
title is Environmental Effects of Nuclear Weapons (Reference 52).

EISENBUD: There are a few RAND reports. The one that I think
may be most applicable to this discussion is one I've seen by Harold
Mitchell on either the biological or medical or ecological effects of
nuclear war. Do you remember the exact title?

DUNHAM: There are about twenty of these and they are available
in non-classified form. I don't know how many copies were run off,
but they are available. What you are referring to is the one where
t.ey took a look at the plague and black death. I think that was strictly
related to looking at the black death, how people reacted to it and how
fast the population came back after realizing that it decimated many
millions of people.

EISENBUD: There was one that was more general than that.

DUNHAM: That was H. H. Mitchell's Survey of the Infectious Dis-
ease Problem as It Relates to the Pob.-Attack Environment (Refer-
ence 53). I am talking about the more recent ones, within the last
6 or 8 months.

EJSENBUD: I haven't seen one.

FREMONT-SMITH: Could we ask each of you, as the transcript
comes to you, to put them in the record? I think it would be very
valuable to have this bibliography in the record, and we do this ra-
ther systematically anyway.

EISENBUD: I would like, if you would, to confine ourselves for
a while to the prologue phase.

ROOT: Dr. Ayres, you were not referring to the publication that
Hudson calls The Year 2000?
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AYRES: Good heavens, no!

DUNHAM: It might be ! [Laughter]

ROOT: Then let me throw that into the hopper. Hudson Institute
has a fat volume, called The Year 2000 (Reference 54) coming out
in a couple of months which also deI is with what there will be left.
It had a section on nuclear ,ar when I saw it in manuscript form.
Also limited wars. It has a lot of scenarios but it also talks about
limited warfare and limited nuclear weapons.

MILLET: If I may speak to the prologue for a minute, we started
a series of round tables at the American Psychiatric on transcultural
reactions of various sorts, and the first one we had was on civilian
tensions in the atomic age. This was dated 1961. It has never been
published. It contained rather an interesting conglomeration of ideas

on the subject. Perhaps it might be timely to have that copied and
sent around.

FREMONT-SMITH: It would be fine if you could get a copy to this
group.

MILLET: I tried to get opinions from different people in different
countries, and so on. We didn't get much out of anybody except the
Americans, and from people who had immigrated tV America from
different countries, India and Holland, for example.

ELSENBUD: The group that could be most influential in pushing
that point, nuclear war on a large scale, off until infinity, of course,
would be the decision-makers of our society, people that influence
what is done. These are the people, mainly, that we elect to office,
influenced by civilians of a variety of types, such as people from
academic institutions, heads of large corporations, and religious
ieaders. I gathered from the discussion of the past two days that
some of us think that perhaps the decision-makers in some cases
haven't been well-informed and in other cases haven't been well-

motivated.

I often think of something that Oppenheimer said in one of the last
public appearances before he got sick, in which he pointed out that
one of the greatest dangers is that man would go to nuclear war for
trivial reasons because the consequences of the nuclear war wouldn't
really be appreciated by the people that had to make the decision.
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UPTON: Merril, could I interrupt, please? When you say decision-
makers in our society, do you mean the world scene or the U. S. ?
Isn't it quite conceivable that the initiative will come from outside
the United States?

EISENBUD: I'm thinking, of course, of the world scene, but the
ones that we can influence are the ones in this country. I think the
most impressive demonstration of ignorance at that level that I've
seen occurred about 3 or 4 years ago. I can date it exactly as it
was about the time that the DOD came out with their little yellow
book or pamphlet on fallout shelters. It was at a time when there
was a good deal of interest in the subject of civil defense and nuclear
war generally. For almost a year I had had an invitation to address
a very exclusive women's club in Washington that some of you may
be familiar with. It is probably the most sophisticated group of
women in the world. They call themselves something like World
Forum or Women's World Forum, I don't remember exactly, but
they are the wives of the cabinet members, senators, congressmen
and diplomatic corps who are banded together for a monthly luncheon.
They invite people to talk about something of interest to them at these
monthly sessions and they asked me to talk about fallout. I talked
about it in terms of nuclear war rather than the thing they were real-
ly interested in, i. e., what they should do about the strontium-90 in
their children's milk. I was impressed, first of all, by the fact that
although this yellow pamphlet had been widely publicized and had al-
ready been out for about a month, when I held it up out of curiosity
t•. see if anyone knew what it was, no one in the audience knew what it
was. From the questions that were asked from the audience, although
these were the wives of the decision-makers, they really hadn't given
the subject the depth of thought that you would expect women in that
position to have done. I think that many of us have seen similar exam-
ples in the men themselves. I can cite many examples and I'm sure
that many of you can, too. What can be done to upgrade the level of
education of the people that have to make the decisions and the peo-
ple that influence the decision-makers, namely, people like ourselves?
I wonder if this wouldn't be worth some discussion. I think, Chuck,
you've had a good deal of experience with this. You might have some
views.

DUNHAM: Well, of course, I don't know that it's fair to take Cabi-
net members' wives as spending all their time preoccupied with high-
level policy problems of state. They obviously hate to go to so many
of these functions, including the Forum. It's a prestige item to be a
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member of this thing, and very often they do not participate. They
don't have the time to participate; they do what your wife or my wife
might be doing through the PTA and this sort of thing. So I think it's
a little unfair to point this out as something fearful and wonderful.
I think it's just natural that it would be there to a certain extent. I
am amazed that not one of them had read the pamphlet, but I certainly
wouldn't have expected many of them to have read it.

ROOT: I would like to know the nucleus in Congress that's inter-
ested. Perhaps that's a starting base.

D•JNHAM: There's a group within Congress-I think it's a national
organization--called Peace Through Law. I still can't recall the exact
title of the group. Apparently Senator Clark is a principal member
of it in the Senate. They look at the problems of avoiding war, and
I gather their main approach is through legal means. I never saw a
law stop an international conflagration, but maybe it could. However,
that's beside the point. This movie produced by the BBC is about a
nuclear war that takes place primarily in England. The attack is
from the East and it's a very graphic presentation of, first, the dis-
belief and, then, the inadequacies of civil defense. The film then
shown the public turning on their local leaders, which happens occas-
mionally in peacetime, too. I thought it was very effective. Appar-
ently Senator Clark saw it, too, and was impressed by it and thought
it would be interesting to I -- his colleagues on thc Hill see it. He
got in touch with the Joint Comn.ittee on Atomic Energy which got in
touch with us and asked if a couple of us would be there in case there
were questions and comment. So he had two showings, one for the
House and one for the Senate. one right after the other. There weren't
more than two or three Congressmen there and I think he was the only
Senator who showed up. It was a very vivid motion picture. It showed
in local theaters, first in New York and it opened in Washingtoni a day
or two after I saw it; that's how we happened to have a print of it .vail-
able. But it was forbidden for public showing on British IV because
it was considered bad medicine.

ROOT: I think I know the organization in New York and I think if
there is any interest here in seeing the film, we might be able to get
it for the next meeting.

DUNHAM: It's a commercially available fi'-n. It was shown in
the Per i Theater. I don't know where it was shown in New York.
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CONARD: Were you able to get anything from the questions as to
the depth of uxi der standing of the situation?

DUNHAM: There were one or two staff members who felt very
strongly and there was obviously one disciple of Stonier's, for in-
stance. The idea just shows that you shouldn't even think in terms
of Civil Defense. I think there were specific questions about how
reliable such a statement is, etc.; it was generally quite accu-
rate.

TAYLOR: It seems to me that it is very difficult to get dispassion-
ate accounts of what might happen because there is a strong tendency
to choose sides in this. There is a labelling of people. People who
examine various types of Civil Defense measures and promote them
tend to be in the hawkish column. And they tend to be for ABM, etc.
This tendency for many of us to get polarized by statements about
Civil Defense, is, I think, one of the reasons why it looks as though
many people are not interested. I find that when I think someone is
not inLerested in the subject, it's very often the case that he is not
interested in what I have to say about the subject, but he has his own
ideas. If he is in an argumentative mood, txe will talk about them.
If he's not, he acts as though he has not though. about it and is not
willing to.

FREMONT- SMITH: Isn't this a very human factor, that people find
it very uncomfortable to stay on the fence about anything that is im-
portant? I wish Jack would speak to this.

MILLET: We're stuck with the possibility of being at one end or
the other of the spectrum; either "Yes, it's going to happen" or 'No,
it can't possibly happen, " while in the middle are all the mugwumps.
The mugwumps have the hardest time of all because that involves a
lot of thinking and the use of imagination. I'm trying to come up with
something new in the way of solution or at least something half way
logical as far as one's experience can show it. It seems to me that

that is fundamentally the situation here from a psychological stand-
point, The same was true wher we were tryirg to sort out the pros-
pects for good government in Germany after the war. There were at
one end the people who you knew would repeat the Nazi thing while at
the other were people who couldn't possibly do it as far as we could
tell. Then in the middle were those calling for judgment as to who
could be trusted to handle this or that level of government . Funda-
mentally, the same psychological situation of obsessional horror at
one end or the other existed, you see.
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TAYLOR: I mentioned that because I think there is a difficulty in
answering your question as to what one should do to make sure that
the people who are charting our courses are well informed, because
a definition of "good information" or "bad information" or lack of
information is based so much on what one's own idea is of what these
people should do.

EISENBUD: I think that the government has done a good job on the
various editions of the Effects of Nuclear Weapons, which describes
the technical facts, and certainly information of this form should be
useful to people that have the intellect of our decision-makers. They
should not have to read it second hand, they should not have to trust
tak-ing it out of the newspapers or out of the polarized journals.

FREMONT-SMITH: Which information is this that's available?

EISENBUD: There are several editions, three or four, of a vol-
ume that was first put out in 1947. At that time it was called The
Effects of Atomic Weapons, and is now The Effects of Nuclear Weap-
ons. It's several hundred pages thick and is put out jointly by the
DOD and AEC. It' - a fairly authoritative and grim account of the
technical facts.

FREMONT-SMITH: Yes. But, wouldn't it be based on certain
assiimptions, either that you had a very big or that you had a smaller
war? It wouldn't give all of the possible alternatives that might
happen.

EISENBUD: No. It doesn't go into the overall consequences but
it does tell you that if you explode a 20-megaton bomb, the blast dam-
age will kill people x-thousand yards away, yov. see, and from that
you get the picture. Then foilowing that, in addition to that, there
was a very thorcugh examination of the subject in some hearings of
the Joint Committee on Atomic Energy in 1958. At these hearings
many of the people around the table here took the opportunity to go to
Washington to give their point of view within their specialties on just
what the implications of nuclear war would be. So there is a large
body of information that is available.

I must say that I think that one of the problems is that there has
been a cultural change in this country which makes any discussion
about anything that's unpleasant unpopular at any dinner party or
cocktail party. When I was a child, my recollection of the house
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parties my folks would give on a Saturday n4.ght was that they would
generally break up into some pretty hot arguments. We don't see
that any more. The unpleasant subjects are dodged. People don't
like to take issue. I think we are much more polite than people were
a gen3ration or two ago in discussi.on with each cther and I think also
we tend not to show our cards. This, I think, may be the result of
some of the polarization thai tock -lace, for example, during the
McCarthy period where people weren't willing to say, at leaot they
would like to avoid saying, wherQ they stood on anything because they
didn't know what the meaning of this might be, you see, mn the way
things were going. But, Chuck, and this is one of the few times I
find myself in disagreement with you, Ithink that a group of wemen
generally will reflect what their husbands are interested in, and if
these men were obsessed with the import-tce of this sulfject in the
way I think they should be, their wives would certainly know more
about it. To me this was a very significant experience.

TAYLOR: I think you put your finger on the reason. Their hus-
bands were not interested in the subject.

FREMONT-SMITH: Exactly.

EISENBUD: That's the point I was trying to ma-ke. I'm sorry I
didn't make it originally.

DE BOER: The documents you are talking about are well-known
and reasonably good. In fact, in some ways they are exceptionally
good, but they also have their faults. For one thing, they are not
updated. So many people, when asked to support current .esearch
and who have read those documents, will say, "Were not those prob-
lems answered in document so and so, published in the. late forties
and early fifties? " As a relat.ve newcomer in this field of radiation
biology, I am often called apon to define our current programs. Hav-
ing done so with a great deal of zeal and enthusiasm, I itm often asked,
"Well, wasn't all that done somewhere around 1946? Don't you people
ever give up? Do you always need more dollars? " Talk about dis-
couragement. Talk about ignorance. Talk about what still needs to
be done in all fields. This is part of the struggle which faces us be-
cause not all is answered, nor will it ever be. Yes, those are good
documents, no doubt about it, but I think we are foolish if we try to
tell ourselves that all the questions were answered in those documents.

AYRES: I must say that I agree with that.
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SPEAR: I can support your point here by an incident that was
rather shocking .o me at the time. The under-secretary of one of
the major departments of government, who shall be i•ameless, one
who had been more than once to the test site in Nevada, who had been
briefed many times on the effects of nuclear weapons in the latter
part of the fifties, asked the administrator of Civil Defense to have
someone come down and explain to him what was involved in th(
fallout shelter proposal, that is, what were the facts on shieldi, g,
on the strength of gamma radiation, and so on. I got tagged with
the job. I was a little surprised because I felt that at this point in
time he should have had onome understanding of this. At any rate, I
went down armed with the effects of nuclear weapons data, the test
data, the attenuation factors involved, and for about twenty minutes
held forth on the basic facts. When I finished he shook his head and
said "Well, I'm afraid I couldn't go for this. I have a little trouble
with claustrophobia and I think I would rather seek protection, even
if it is hot and uncomfortable, in some of those yellow coveralls such
as see some of them wearing out at the test site in Nevada!"

It was utterly shatterine to me that I failed to get across the essen-

tial point there. This is a man who was very high up and very much
involved in the total decision-making process and subsequently was
to go higher in the pecking order.

FREMONT-SMITH: We should choose decision-makers who don't
have claustrophobia!

SPEAR: It was to me a most shocking experience to realize that
at that level in our government there was someone whr was so com-
pletely innocent of any pertinent knowledge on a question like this.

UPTON: I live in a town where people, by and large, understand
radiation pretty well, and we have a number of shelters in the plant
areas as well as in the community. From time to time there are
tests of these shelters; Boy Scouts, as a rule, are selected to spend
a weekend in the shelter, and so on. I can't name a single acquain-
tance of mine who has a shelter in his basement although there are
in the town several home shelters that are very extensive. I've heard
about them; I've never seen one.

I think the prevailing attitude is one of a sense of hopelessness;
it's a feeling that the problem is so tremendous that one trusts that
the need for shelters will never arise; that if it should arise the extent
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of devastation and the dislocation that would be associated with the

use of this shelter would be so great that one might just as well trust
to luck as to try to take any constructive preventive action. This is
a very discouraging thing. I think in general that everyone at Oak
Ridge hopes son.ehow that the decision-makers will avert the calamn

ity, although one recognizes that it may not be up to Washington in

the last analysis to do so. So I think that this points up the feeling
of hopelessness and a feeling that the individual really can exercise
no meaningful constructive action that may prevail throughout the

country. I really can't believe that people are so ignorant of the di-

mensions of the problem. I prefer to think that instead they don't
see any constructive course which they can take.

DE BOER: Are you talking about yourself now or are you talking
about the community you live in?

UPTON: I'm talking about the community and about people in gen-
eral with whom I've discussed the problem.

ROOT: How many people here have shelters?

FREMONT-SMITH: What?

ROOT: Does anybody here have a shelter?

LANGHAM: I have.

EISENBUD: I would quite agree with you except in one respect.
You said that these people who give up any hope of solution beyond
this point hope that their decision-makers will prevent the war in

the prologue and, of course, this is what we are addressing our-
selves to. But Ithink there have been a couple of stripes running

through the discussion in the last two days that are very worrisome.
I think somebody raised somewhere along the line the question of the
motivation of the politicians. I think it's very depressing that many
of the columnists, as they talk about the Vietnam war, more or less

assume that there's going to be some change in national policy be-
cause there's an election coming and that the positions that the poli-

ticians are going to take in the national election, on Vietnam, are go-
ing to be influenced by the fact that they want to be re-elected. I
think this is terrible.

MILLET: There's a lot of evidence for this view.
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FREMONT-SMITH: But, you see, they say the only way they can
serve the country, which they know they can do, is to get re-elected,
so the most important thing to save the world is to get re-elected. I
think this is a perfectly understandable rationalization to justify al-
most any change of-policy or any change at all that will get them re-
elected. Then they can rtallv make the decisions, at least until the
next election looms up! [Laughter]

I'd like to go back to the earlier situation. I live on Long Island
and I work in New York City, and there are a great many other peo-
ple who move in and out of New York City every day who leave their
families at home in the suburbs and go into New York City and then
go back to their families. Well, to face what happens in a nuclear war
for people like myself is extremely difficult because you might be on
the train, you might be at home where there's no possibility of shelter
because Long Island is so flat, at least on the South Shore where I
live, and, on the otherhand, if you get into New York, you've left

your fam'ly and children out there where they have no hope and you
have no hope of seeing them again. It is so ghastly to contemplate
what you would, in fact, be faced with if a bomb fell on Long Island,
New York City, in the harbor, and each one of these gives you entirely
different kinds of problems to face, that I think it's very easy, after
having become involved in it and seeing the children in kindergarten
hiding under a table with their heads up, which also has its absurdity,
to just put it out of mind and say, "There's nothing we can do about it;"
I'm sure this enters into a good many people's thinking about it.

TAYLOR: I think it's very important to distinguish two different
kinds of hopelessness and I think I know the kind you had in mind,
Arthur, although I'm not sure. One kind of hopelessness comes
from the idea that no matter what we do as a country or as a world,
any kind of a nuclear war will destroy us all in some sense; will ruin
us, no matter what we do. There's another kind of hopelessness that
is the kind I feel and that is that it's of no use for me to do something
all by myself, and that's very different.

I'm for Civil Defense. I don't have a shelter because I can't see
how to use the shelter if there aren't any other plans around my home
or around the place where I work. It's a little bit like saying one is
against pollution of the air by automobiles and then is given the option
of spending $100 to put something on one's car that will make it com-
pletely pure. No one will do that by himself because it doesn't even
begin to solve the problem. That doesn't mean he's for pollution or
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against anti-pollution measures. I think it's very important to dis-
tinguish those two.

AYRES: As a matter of fact, there's a nice illustration. People
understand this point so poorly that one of the petroleum companies
-- I'm not sure which one--published an ad in a national magazine say-
ing, in effect, "You can stop pollution. Stop driving! " [Laughter]

HEMLER: There's another point that should be brought up here
with respect to the new types of hopelessness that you are talking
about. I think a good example that brings this out occurred in 1961,
during the Berlin crisis, when at the national level it was brought
out that a nuclear war was very pos.4ble. The Administration, the
Department of Defense, Civil Defense, all brought this point out very
quickly and very abruptly in, I believe, September 1961. People all
over the country then began to have meetings and to build fallout
shelters; construction companies and builders became involved.
There was a mass movement toward the fallout shelter which points
out that there was not the hopelessness of total destruction involved.
At least it points that out in my mind.

You will also recall, however, that the movement was raiidom in
all directions, a multi-directional movement, because after having
made the statement that nuclear war was possible, no instructions
were inumediately given as to how people should prepare; consequently,
people began to prepare in their own different ways. There were peo-
ple I know in my area that began to prepare their own personal family
fallout shelters and there were a number of them built. There were
some cities that began to build public-type shelters. I remember I
was living in El Paso at the time. Do you remember a nationally pub-
licized case which concerned the small city of Artesia, New Mexico,
a city of about 25, 000 people, which had plans for building a public
school? They built as part of that school an underground public shel-
ter for the school children and the people in the small town, although
Artesia was far from being an important area. This mood continued

for four or five months, but again no definitive instructions were
coming from Washington or from the people that the public thought
should provide them with the information on what should go into fallout
shelters, what the fallout shelters should do or would not do. In fact,
if you look at the record I think you will find that Civil Defense was
caught badly off-guard by the statement made. They frantically tried
to prepare instructions and tried to prepare the yellow pamphlet that
you were talking about, but that came out afterwards. So there was
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a five or six-month period in which no instructions were forthcom-
ing, no information was forthcoming. The people were trying to do
something and it ended up with pretty much chaos. By the time the
government acted and was able to get the instructions out, the interest
had died off.

Also during that time I remember meetings. I know I attended one
PTA meeting where a speaker had been asked to talk cn nuclear ef-
fects. Unfortunately, he was one of those experts who become ex-
pert by hearing and reading such things as On The Beach, and he
managed to terrorize the audience. I got up about half-way during
his talk and started trying to ask him questions that I hoped would
bring the thing back into perspective, but it was a losing battle all
the way. Later on in our area we did put out speakers, people who
could talk about the effects to some degree. But we were talking
earlier in this conference about not giving out any information. This
was a case of not telling the people the problem or the facts early and
in detail. This was a case whcre we gave out the basic fact that a
nuclear war could occur too early and without any information to pro-
vide guidance for people.

Since that tim- there has been apathy with respect to the Civil
Defense program even though the Government in fact, as I said,
came out with instructions later on. It just died off. I worked with
the Illinois Civil Defense people after that and it was very difficult
to bring the people, the public, back to the point again because the
impetus was no longer coming from Washington. The instructions
were there and had been put out, but there was no push to use the
instructions.

FREMONT-SMITH: Did any of you see the article in Progressive
magazine at about that time entitled, "It's a Problem, " a satire?

TAYLOR: Yes, I did.

FREMONT-SMITH: I think it's one of the best I've ever seen and
I really think it points up exactly every single issue that came up.
A man put up a Civil Defense thing in this small town and a friend
of his learned of it through a plumber because nobody else knew about
it, and he took his li-year-old-boy over to see what his friend had
made and then he asked him a series of questions. He said, "What
do you do about air and what do you do about a filter and what do you
do about your neighbors coming in? " At each question the man who
was building the defense thing contemplated it and ended up, "Well,
he said, "It's a problem!"
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SPEAR: Before we get away from .Tohn's account of what happened
in late 1961, 1 wouid like to point out that there was a kind of a signi-
ficant footnote to the push. I believe it was in November of 1961 or
thereabouts that Life magazine, which has a very substantial circu-
lation, came out with one issue that was largely devoted to the fallout
shelter question. This gave it a great push. The Life presentation
did have some instructions. Obviously this was an inspired piece
and the administration was with it. At that same time, in a confused
setting when Civil Defense waa in the process of transfer from the
Executive Office to the Department of Defense, there came the drive
to get out the little yellow pamphlet. Well, obviously, the administra-
tion was strongly behind the fallout shelter idea at that time and there
was great drive to get the pamphlet out. But, as one can imagine if
you have been in Government, the process of clearing its details was
no fast matter. People in the State Department would worry about
the effect on other countries of the mere fact that the Government
put it out. Others worried about this impact on people: "We shouldn't
say it that way!" Others had other questions. This took a long time,
and along about the time-and I forget the sequence-the pamphlet
finally did come out, the Congress was busy on some appropriation
bills involving federal construction. The lack of national consensus
was rather dramatically pointed out by a rider that went in many of
these appropriation bills forbidding the use of any of the funds involved
in making fallout shelter preparations in federal buildings.

The administration was also putting on a big drive for the owners
of commercial and residentiai buildings to make such provisions.
All of these things contributed to taking the steam out of the home
shelter effort.

One other thing, too, was that many of the people in Civil Defense
them-elves were not sympathetic to the idea of the individual fallout
shelter. They felt that this was no real answer; that community
shelters were required where you could have large numbers of peo-
ple together. So they didn't themselves take any steps in this direc-
tioni. They were waiting for the public appropriations that would
bring about community shelters. Those, of course, never came.

One other point I would like to make, going back to the effects
of nuclear weapons. Merril, I agree that there is a mass of com-
pletely useful information there and that the government has done
very well in making this available. But I think it takes more than
simply making it available. The information is there but this has



SESSION VI 295

never been translated into useful working knowledge on the part of
most of the people of this country who need to know it, and that's
almost everyone. Somwhere in here there's got to be scme push,
some motivation, some real incentive for people to assimilate that
information and to make it working knowledge. It has never been
done. I don't know how you would do it.

FREMONT-SMITH: In contrast, there is Sweden. Isn't there

an entirely different situation there?

SPEAR: Of course; in Sweden you had the willingness of the
government to dedicate substantial funds to underground shelter

purposes for industry and for government.

FREMONT-SMITH: And for people.

SPEAR: Yes. And I suppose one could say that Sweden may have
spent on civil defense what we have been spending on our military
budget.

FREMONT-SMITH: I wonder whether psychosocially this contrast
between two different nations isn't worth contemplating, because we
had this surge of interest and then apathy following, and it raises a
question of whether in a democracy such as ours or in a country
built the way we are, one can keep up a pitch of interest which fall-
out shelters require to keep them functioning when the war doesn't
come. On the other hand, what has Sweden done? I think this is
worth discussing.

SPEAR: I wonder whether the traditional stance of neutrality may
in some way that I don't understand be responsible for this? You
have much the same thing in Switzerland.

FREMONT-SMITH: And they are nearer to Russia, too.

SPEAR: The Swiss have a airnilar tradition of neutrality and I've
always wondered how they can keep it alive over the centuries, in

which they don't fight, the tradition of military responsibility of each
adult male. Arms are regularly issued to them and when the church
bells ring they assemble at certain points. They rehearse this per-
iodically. How they do this, how they keep alive that interest, that

sense of obligation, without ever being called upon to really use it,
I don't understand.

L
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WARREN: Just enough wars and their children are brain-washed.
Isn't this one of the elements where we have fallen down a bit? Al-
though I think the schools have done very well. Perhaps the Civil
Defense exercises they go through as part of their fire drill and
other things may be foolish to some extent, but it's an image which
has been built up now in our children. It's partly responsible for
some of the fear and hopelessness that the present college students
voice, for instance, at least in my opinion, because they were indoc-
trinated in the hazards and the dangers but there was no solution of-
fered. This gives then a sense of instability and frustration and
hopelessness and so they are anti-social. "Let's throw the oldsters
out and let's start a better world. " But they have no solution for
that either.

But don't we create our image for the next generation in the home

and in the school, and without conviction at the home level? Isn't
this as important as conviction at the high administrative policy level?
In fact, it's more so because it furnishes the base on which the whole
direction of thinking rests. A lot of thought has been given to this
over the years, as you all know, but we haven't come to any clear
crystallized policy on our own side, have we, as to what the facts
are and how they should be related to our society?

FREMONT-SMITH: Is there a national policy in schools now? Do
all schools in every state have the same kind of drills?

WARREN: Pretty much. It's a general policy that is now like
osmosis. I think you would have a difficult time in taking it out of
the school system. It's just like a fire drill.

UPTON: I get the impression that the Office of Civil Defense is
treated as a poor cousin, and that we really don't have a firm, posi-
tive, well-implemented national policy in this direction. I may be
quite misinformed on this. I would welc,)me some discussion on it.

MILLET: There's something I wanted to say at this point in con-
nection with what Upton said a little while back about hopelessness.
I think there are a couple of things that haven't been brought out here
very much yet. One ot the possible reasons why there's so much of
this- I quite agree there is a great deal of that feeling around--is

because people are so, let's say, spoiled. We have become so spoiled
in this country abo~it our way of life that it is not uncommon to hear
such things as "Well, If it happens, who would want to live under those
conditions? I think there is a great deal of that.
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Now, as far as Sweden is concerned, it occurs to me that they
are always expeczting that somebody is not going to respect their
neutrality. "For some reason or another we had better be on the
lookout because this one is going to hit us or that one is going to hit
us. "1

I quite agree with what Dr. Warren has said about Switzerland.
It'a a phenomenon that's extremely hard to understand. It could b.
extremely important strategically, one would think, from the stand-
point of Central European wars. Perhaps it has something to do
with a multi-national composition which makes for a certain stability
in terms of international relations. "Don't hit us because possibly
you would hit someb._dy who is your first cousin if you do this, "

HEMLER: I think maybe you hit on the point when you said that
Sweden might be afraid that someone may not respect their neutrality.
They have seen this happen in Belgium, Holland, Denmark. These
countries have all declared their neutrality at one time cr another
and have had it overrun.

ROOT: I think Sweden is a little special. They started because
they knew in the next war, being so close to the Soviet Union, their
borders would not be respected, they would be overrun. Dut, in
addition they had a technological incentive. The engineers developed
a very simple and cheap way of drilling into stone with no danger of
silicosis or splintering: a one-man drill. So they started drilling
into their own rock and found it cheaper to build a room by drilling
a hole than by enclosing a space in air-heating is cheaper, mainten-
ance simpler, no windows. Their fallout shelters pay for themselves.
Saab is located underground entirely. Big oil deposits are all under-
ground. Atomic energy is underground. They have an underground
hotel which can be converted into a hospital and lots of extra garage
space.

So actually thty don't need to budget for something which may or
may not be used. They have a magnificent civil defense network
which is a useful and paying proposition at the same time.

MILLET: Maybe if we could learr how to burrow economically
into our rock it. Mý1,anhatfan, instead of going up into the air, we would
be quite all right.

TAYLOR: I think there are two other reasons that are quite im-
portant. One of thiem is that Sweden, being a neutral cou.atry, is not
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subjected to the idea that developing a simple defense program is
provocative, that it will provoke the Russians. That's a very strong

force in this country.

The second point I think is that they are probably unlikely, at
least the way things are developing internationally now, to be sub-
jected to some all-out massive attack. Therefore, they can answer
the questions "What is the world going to be like; is the world going
to be worth living in afterwards in Sweden? " They can answer a lit-
tle bit more affirmatively, "Yes." But I think the strong point is
that there's been no anti-civil defense.

ROOT: I was there at the height of the program and they were

worried about the Russian reaction. And Finland was worried. It's
very important for that area for Sweden to stay neutral to help the
actual border co-ntries.

They also did what they consider a possible provocative thing.
They reorganized the military structure instituting compulsory ser-
vice for all citizens, to provide a constantly changing but constantly
standing army, which they didn't have before.

UPTON: C' course, there's the other element, too, which you
brought out, I think, on the first day, Ted, and that is that. we have
relied on the old adage "The best defense is a strong offense, " and

we have more or less thrust into the background the notion that
something might happen even though we were able to deter it. With
change in the distribut-ion of plutonium throughout the world, this
philosophy becomes increasingly precarious.

TAYLOR: I must just say that as far as I'm concerned I have had

some doubts about whether we should have a civil defense program in
the past. I have no doubt whatsoever now, for this reason, that I've

seen ways in which the deterrent forces can fail to hold things off,
so that no matter what our national leaders do, criminal organiza-
tions, what have you, groups of people over which we have no control

whatsoever, can threaten other groups of people.

UPTON: This deterrent philosophy wouldn't be valid at all for
,weden or Switzerland or smaller powers.

SPEAR: I must say that I've never been able to understand the
reaction to which you refer. I know it exists, the feeling that a
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meaningful civil defense program is somehow provocative. When you
think of the building up first of our SAC force, then of the vast array
of missiles, the nuclear subs that are on location at all times, these
would represent to me, if I were sitting in a potential target country,
a hell of a lot more, provocative posture than building some shelters.

Why this remains an influential argument I don't know; however, it
does persist.

BRUES: I must say that I am becoming very disturbed to learn
that the whole question of civil defense rests on these guessing games
like that of the three prisoners. "If I do this, what will somebody
elae think I am thinking? " [Laughter]

HEMLER: I'm not sure that it was all that, although this may be
what it has resulted in-this guessing game back and forth. I suspect
from some of my readings and from some of the speeches made in
Congress and by the Secretary of Defense, thaL this :night have grown
out of an original economy requirement. This was true back in the
early sixties when we were first talking about a massive ICBM de-
ployment coupled with a massive civil defense construction. We

were talking in terms of multi--billion dollar programs and just ars
late as last year or six months ago, if you recall, we were talking
in terms of $40 to $50 billion for defense missile deployment. These
figures tiiroNwn out at the public were pictured as being something
that was entirely impossible for economic reasons. Perhaps some
of these other arguments that we're talking about here have come
about to asss.'st in rationalizing the basic fact that we just didn't want
to spend the money or can't a'ford to spend the money.

SPEAR: I think that's undoubtedly true and I recall that in the
late fifties-I forget the exact date-the Administrator of Federal
Civil Defense, having beaten hs head against the wall many times
on this, finally delivered on thc administration's doorstep a package
of blast and fallout shelter programs with a price tag estimated be-
tween $30 and $50 billion. Not long after that he was appointed our
Ambassador to Denmark! [Laughter]

FREMONT-SMITH: Isn't there another element in this thou'4ht of
provocation with civil defense, and that is that if the government
backed a strong program of civil defenf-e, this could be misinterpreted
as indicating a government policy whict. expected atumic warfare and
therefore was probably going to be involved in one'? It seems to mie
that this could be seen as provocative in that sense, not directly pro-
vocative but implying a behind- the-- scenes policy of expectation which
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meant that the world situation was getting worse and that we might
be going to do something. Therefore, we might even try to knock out
somebody else's atomic capabilities.

AYRES: Unquestionably so with the doves.

DUNHAM: Yes, but didn't somebody point out that the powers that
be on the other side, as it were, wouldn't be so stupid as to assume
that a strong civil defense was such a great threat to them and
meant more in terms of provoking war than all these other things?
The same people who are yelling about the provocation of having shel-
ters and things, they yell some but not nearly as loud about these
other things.

EISENBUD: What about the arguinent that was used against the
Harbor report, for example? This report came out a year or two
ago under NAS auspices.

AYRES: 1963.

ElSENBUD: Time flies. A committee of rather distinguished
people, headed up by Eugene Vigner, drew up a report on civil de-
fense. One of the arguments that was made against the report and
its recommendations was that it was less costly to add to the offen-
sive power enough to overcome the civil defense than it is to build
additional civil defense to counter the offensive power. So that if
we invested, for example, $30 billion in a civil defense program,
perhaps its value could be offset by, let's say, a $10 million increase
in the offensive power of a potential enemy. Is this a valid argument?

HEMLER: It's an argument that's been used.

TAYLOR: No, this statement has been made by the Secretary
of Defense over and cver again. I've looked very hard for any back-
up in terms of any American analysis that demonstrates that this is
a fact and I've never seen any such argument.

AYRES: The Kent Study (Reference 55) did show that, didn't it?

TAYLOR: No. The question is whether it's cheaper to build up
an offensive force which will kill as maniy people in a situation where
they now have a blast and a post-fallout shelter system, not -n indi-
vidual fallout shelter.
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AYRES: They have an additional argument which gets linked with

this, that it's cheaper to knock out the missile before it's launched
than it is to do it the other way.

TAYLOR: No, but that's not the argument.

ROOT: Am I wrong in assuming that if we do have an ABM, that
makes a fallout shelter program absolutely imperative?

TAYLOR: That's what the Secretary of Defense has said. How-
ever, he has not to my knowledge said anything about this in the last
few months. I'm very curious to see what he's going to say.

EISENBUD: I felt this way at the time and I still do. I think that
the government really passed the buck down to the individual family
in a very unfair way. I had a good opportunity to look into chis for
probably the No. 1 target, namely, New York, when I chaired a com-
mittee appointed by the Mayor to look at the problem of civil defense
in New York, and, frankly, we came up with a recommendation that
ultimately led to the disbandment of the local civil defense organiza-
tion, a transfer of its functions to the police and fire departments.

Now, the basic reason was that we could get no backup from the
federal government. New York is the headquarters for the First
Army, which has some very important missions. Mainly, it's
charged with the movement of materiel and personnel through the
metropolitan New York area in time of war, and yet we found that
the First Army, in order to implement its mission, had really not
considered how they would get through the city streets. They were
expecting the city police department to do it and this police depart-
ment had four channels of radio; the fire department had four chan-
nels, the civil defense had another four. There were twelve voice
channels. In other words, in New York City, knock out the existing
communications system and they can only carry on twelve voice con-
versa ions at the present time and, as i said to -omebody yesterday,
it would take all twelve people to find out -,here the Moý or is and
whether he's still alive.

AYRES: I think the telephone company probably has quite a num-
ber of additional channels. Did you check into that?

EISENBUD: They may have it now. They didn't have it at that
time.
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UPTON: Independent of existing wires?

EISENBUD: If they made it available to people who contracted with
the city. We didn't look into that. The point is that the channels avail-
able to the City of New York numbered twelve.

I'm familiar with what they did in New York itself, which is a com-
munications network. They have a fine building and they, themselves,
have a system that can support itself. But the point is that New York
City then only had twelve channels and there was no easy way in which
they could get additional ones without taking the channels away from
people, who wanted to hang on to them, and most of them were govern-
ment controlled.

The other thing was that the intelligence network at the time was
so inadequate that it would be impossible for the local civil defense
people to find out how big the bomb was, exactly where it was deto-
nated and how high off the ground, which are three fundamental things
you would want to have. This information could not be made available
from the outside at that time.

The organization simply didn't exist with which it was possible to
integrate the civil defense requirements of New York City with those
of the surrounding communities. So, some of the evacuation plans
that some of the New York suburbs had were completely opposite to
what New York was trying to do, and vice versa. But the point is
that, just as happened now, when everyone talks about civil defense
one tends to focus on the family shelter, which I think is a dreadful
thing. I think that if the federal government, through its military
organization, can't provide the ultimate amount of capability to deal
with these problems, I don't see how the individual family can nor do
I see how the individual community can.

WARREN: The point of view of the military is, isn't it, Merril,
that they have their own assignments? They can take on this addi-
tional assignment and their own assignment. At least when I was
active in this field-I can't speak for the last four years-their own
assignment had to do with defending the local situation against ir.va-
sion, which is a pretty outmoded policy.

EISENBUD: Well, we ended up just discussing these things with
the military and we just threw up our hands and decided that there
was just nothing that the police department, the fire department and
the civil defense organization could do.
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This, of course, may be a more complicated problem than, let's
say, you would have at Oak Ridge, you see, and that others might
have. But your situation on Long Island would be dreadful because

there would be millions of people trying to get out there and now, of
course, they couldn't get out but they would try to get out there be-
cause it's the one place that they can go if they can't get across to the
other side of town.

I wonder-this may seem logical, but I think perhaps it isn't-if
what we are trying to do is to focus on some of the things that should
be done without really having perhaps an adequate discussion of what
the problem is.

ATTACK DAMAGE AND PROBLEMS OF POST-ATTACK RECOVERY

EISENBUD: One of the difficulties that one always faces in a dis-

cussion of this kind is that there are almost an infinite number of
permutations and combinations that could result in a mnclear war of
any dimension and any pattern, and I thought it might be worthwhile to
take a few minutes to discuss the kinds of situations that have been

assumed in the past in discussions of this kind. I think it would be

unfair to call on anybody on short notice. I tried to stick Dr. Dunham

with it but he didn't exactly bite. So I would like to run down, from
my own recollections, what the assumptions were at the last Joint
Committee Hearings on Nuclear War.

The size of the attack was on the order of 10, 000 megatons. Maybe
take off a factor of 2. It doesn't matter for purposes of discussion.
A megaton is a big number.

AYRES: The attack in question involved 1, 450 MT on the U.S.

(Reference 56).

EISENBUD: What was the whole war?

AYRES: I think it was about twice as much.

EISENBUD: 3, 000, then?

AYRES: Yes.

EISENBUD: All right, we'll say 3, 000. 1 want to put the size of
this into perspective by pointing out that 20 megatons of TNT-within a

factor of 2--would be a block of TNT 10 feet high and 10 feet wide and
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1,000 miles long, and these are the individual, bombs that we are
talking about when we say 20-megaton bombs.

UPTON: This, Merril, is just on the Continental United States?

EISENBUD: It's really half of that on the U.S.

UPTON: Half here and half on the U.S.S. R?

EISENBUD: Yes. As I recall it, this was in the United States.
I think there were 200 targets. Is that about right?

AYRES: That sounds right, yes. Something like that.

EISENBUD: And the casualties, does somebody remember the
number of deaths? I though it was about 70 million.

HEMLER: Sixty to seventy.

EISENBUD: We'll say 65 million; and how many injured? Another,
we'll say 75 million.

TAYLOR: You might as well say everybody is injured.

AYRES: rhat seems a little bit too high.

EISENBUD: This figure is about right.

CASARETT: Merril, is this qualified by shelter or no shelter or any-
thing of this sort'?

EISENBUD: This is in the open, with the economy as it is now.

AYRES: It's not necessarily true that there's one hurt man for
every dead man.

EISENBUD: All right. We'll put a question mark there. What
are the livestock figures, John' Do you remember? What fractic'

of the livestock in the United States were killed" The figure I have
in mind . . .

AYRES: I don't think that they ever gave it.

EISENIBUD: There was a statement given by somebody, I think it
was around 50 percent.
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TAYLOR: It's probably reasonable.

BUSTAD: I would say that's too high, much too high acutely be-
cause most of them are away from the target areas.

AYRES: This was 59 percent counterforce, 50 percent counter-
value. A lot of military targets are in agricultural areas.

BUSTAD: We just said that at this kind of dose you're going to

have two kinds of casualties. This was just entered into the com-

puter. I'm just going by intuition now, and the location of the ma-
jority of the livestock.

EISENBUD: The thing that I do remember is that on the maps I
saw, all of the dairy cattle in our part of the country, in the North-

east, would have died, all of them.

AYRES: Yes, but that's only a small fraction.

EISENBUD: Yes. Still that's where we get our milk,

BUSTAD: Let's try 25 or 30 percent.

FREMONT-SMITH: And then injury will be another equal number
at least?

AYRES: Not necessarily.

FREMONT-SMITH: Doesn't injury count? Injured badly enough
to be dead?

BUSTAD: Are you talking of the acute situation or what the casual-
ties are after six months? This is rather critical, I think.

EISENBUD: I think six months would be the fair one. Of course,
that's hard to evaluate. I think the hearings count was, as I recall,
a situation at about 30 days.

AYRES: Yes, but their criterion was, I think, that you would either
recover or you would rot. It was about " 30-day period.

EISENISUD: Yes. That's right. 'T'hese are the basic statistics.

There were also statistics that I don't recall about the numb er of
individual homes that would be destroved, the nunoiber that would be
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darnaged be'ond repair and would have to be evacuated. I don't re-
call the figures. I wonder if any of you do. I would certainly hope

that they could be in the record of this discussion when the transcript
finally comes up.

TAYLOR: They must have been approximately in the ratio of the

rural to the urban population, which is maybe a third. That's a third
of the houses which survive, but they would be almost all rural.
That must be within a factor of two.

EISENBUD: Yes.

TAYLOR: Would survive?

DUNHAM: It would be a third of the suburban houses that would
survive.

EISENBUD: These are the casualties that resulted from the initial

strike. They do not or did not include, for example, casualties from
starvation resulting from the fact that perhaps the crops are standing
in the field when the attack comes and nobody harvests them. So all
the crops rot, warehouses burn; there might be a lack of water, not
so much because the water is contaminated but simply because the
distribution systems are destroyed. It did riot contemplate the effects
of disease, the fact that medical facilities would be inadequate to deal
with disease.

Then one has to consider what happens afterwards, because surely
there will be some period which might be only six months or it might
be six centuries while there would be a continued attrition in society

due to the fact that society hadn't quite recovered enough to deal with
the raft of explosions, the insects, the viruses and God knows what.

UPTON: The absence of a major effect on other continents?

EISENBUD: You would have to assume that there was about equal
devastation or more in Europe.

DUNHAM: What about Canada?

AYRES: I think the attaci covered Canada as well.

EISENBUl): Yes.
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UPTON: What about Latin America, Australia?

EISENBUD: No, they weren't included and it would seem to me
they ought not be included.

UPTON: Can one imagine a six-century-long dislocation if Latin
America and Australia survived practically intact?

EISEINBUD: I didn't say it was six centuries. It could be six
months or presumably six 'centuries. I would say it would be longer
than six months.

AYRES: You have to remember that you cannot expect much help
from places like South America because even the surviving production
in the first year is perhaps more than they have on a per capita basis.
The pattern would probably be very unbalanced and distorted com-
pared to pre-war.

UPTON: But in the presence of flourishing civilizations on other
continents one can't imagine a Dark Ages that would last centuries.

AYRES: I agree with that. I'm saying that our surviving Nkealth
would be considerably greater than the existing wealth in most parts
of the world.

WARREN: But would it be enough to purchase food from other
countries?

AYRES: It depends.

WARREN: We've got a lot of gold in Fort Knox.

AYRES: We've got a lot of gold in Fort Knox; we have very much
more overseas investments which can always be disinvested. We
have something like $50 billion in overseas investments.

WARREN: Unless they are appropriated by local powers and they
thumb their noses at us.

AYRES: This is one of the interesting questions. One reason that
they might aot want to appropriate your surviving overseas wealth is,
first of all, that we hold a lot of their gold which, of course, is true,
and secondly, we would still have a very, very imprtessive surviving
military force.
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WARREN: Which we couldn't resupply, though, once it was used
tup. I don't mean to be pessimistic, I just wondered what the situa-
tion wa s.

AYRES: I don't know that they could or couldn't.

EISENBUD: I wonder how long our ships could continue to oper-
ate if they couldn't get spare parts? This is where you get into trou-
ble because no nne has enough knowledge about the details of our econ-
omy. You can imagine how important this is. There will be some
small plant on Long Island that makes something about as big as your
fist and because it's destroyed the ships can't go to sea. You see

that in strikes. A company will go on strike and its ramifications
are enormous.

AYRES: An example might be the General Motors strike, where
the Fisher Body Plant was shut down and everybody else went out.

EISENBUD: In this case it was the suppliers, you see, that went
out. But I'm thinking now about people who make small electrical
parts.

AYRES: There have been studies of this problem (Reference 52).
For example, the National Academy of Sciences Committee on Emer-
gency Planning has made quite a point out of this. They have had a
number of meetings involving representatives from industry and they
have tried to think of specific vuln,'rabilities of this kind--bottlenecks
-where, for lack of a nail, the s.,,( is lost, etc. And depending on
your attitude towards these things, you may think they came up with
a lot of a little. My own feeling is they found surprisingly little.
One of the things that's often mentioned in this context is tetraethyl
lead. It happens to be made in two or three plants. On the other
hand, we don't need it. We could operate quite well without it if
you're willing to let your engines operate inefficiently. Certain things
are crucial, but you can usually find a way around them, and it's very
difficult to find something that you could be confident would really knock
you out provided you can look for alternatives, and I think probably the
lack of t ransportation is more crucial than the other situation.

EISENlBUD: I'll wager that there isn't one or two companies in the
United States making valves for pipelines; you know, these big valves
that go into pipelines.
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UPTON: What about Latin America, Australia?

EISENBUD: No, they weren't included and it would seem to me
they ought not be included.

UPTON: Can one imagine a six-century-long dislocation if Latin
America and Australia survived practically intact?

EISENBUD: I didn't say it was six centulries. It could be six
months or presumably six 'centuries. I would say it would be longer
than six months.

AYRES: You have to remember that you cannot expect much help
from places like South America because even the surviving production
in the first year is perhaps more than they have on a per capita basis.
The pattern would probably be very unbalanred and distorted corn-
pared to pre-war.

UPTON: But in the presence of flourishing civilizations on other
continents one can't imagine a Dark Ages that would last centuries.

AYRES: I agree with that. I'm saying that our surviving wealth
would be considerably greater than the existing wealth in most parts
of the world.

WARREN: But would it be enough to purchase food fro, other
countries?

AYRES: It depends.

WARREN: We've got a lot of gold in Fort Knox.

AYRES: We've got a lot of gold in Fort Knox; we have very much
more overseas investments which can always be disinvested. We
have something like $50 billion in overseas investments.

WARREN: Unless they are appropriated by local powers and they
thumb their noses at us.

AYRES: This is one of the interesting questions. One reason that
they might not want to appropriate your surviving overseas wealth is,
first of all, that we hold a lot of their gold which, of course, is true,
and secondly, we would still have a very, very impressive surviving
military force.
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AYRES: How many do you need in the first year, is the point?
Let's say a pipe plant is put out of commission?

EISENBUD: You might need hundreds of them. They are big
items.

AYRES: Probably you'll cannibalize.

SPEAR: Back in 1951 the Federal Civil Defense Administration
conducted a rather intensive study of the items produced in Cleveland,
Ohio. As I recall, we found 6 or 8 quite important products that
weren't produced anywhere else in the country. The Industry F valu-
ation Board of the Department of Commerce routinely addresses it-
self to the critical essentiality of industrial and other produ ts and
facilities. These are rated according to their essentiality. U,"for-

tunately, both of these efforts were classified, and the result of the
Industry Evaluation Board's work has never been declassified as far
as I know.

AYRES: But can you say what would be the impact of the loss w)i

those 6 items?

SPEAR: This was the object of the Federal Civil 1), C nse stud,,
that I mentioned. There were various studies by OI)M %prior 1(, th,
amalgamation of FCDA and ODM, taking the result oI the 1. i. ,.
wcrk and studying the impact on the nation of the loss of va rious 0r..

ducts and facilities.

AYRES: The point I am making is that one nwght on C lud, froni

what you have just said that the whole cc ,:o ,y grinds t,, a halt. I
think that would not be the -ase.

SPEAR: No, but there are sonie c rt ical vulnerabilities.

AYRES: Critical, but how critical'

SPEAR: Well, I don't know how to generalize on how critical they
might be. The delivery of oil by pipeline, gas by pipeline, electric
power transmission are some of the things, as well as industrial pro-
ducts, that I.E. B. has been dealing with. As you conduct war-game
attacks on this acuntry, yu can see the effccts; of takIing out some of
those things. Over the years, sonie of thest, vulnerabilities have been
lessened. (omrmunications is one good example where there has been
a hardening of facilities.
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AYRES: I think it's fair to say that when you look at these things
in detail, you can usually find an alternative way of solving the -"ob-
lem. If it's a valve for a pipeline, you might have to close down one
pipeline but there are other pipelines. If there are n1o pipelines
available there are barges and unitrains and ships. There are other
ways of solving almost any electrical problem b, avoiding the parti-
cular device. But it's usually more expensive, and in that case it
is critical.

EISENBUD: Bob, let me give you one example, though, at the
present time. If you want to build a power plant, you can't do it in
less than about 5-1/2 years because the delivery time on turbines is
close to six years. This is in a normal, healthy economy. Just
thi:iK about what would happen if a large number of power plants
needed to have their turbines replaced.

AYRES It's more likely that other things, such as transformers,

wc;uld go tirst.

EISf;NBUD This may be, but you are go..-g to need turbines.
You are going to need them in large number:.

AYR ES 1`urbine are extremely hard, you know. That's one
thing that would be very hard to destroy unless you had a direct hit.

EISE-NMIUD Of course, this again is part :( the unknown.

D)UNH IM You've got a much smraller population there.

TAY l)RP I think there's an important question. Where is it one
1s trying to headI We've go. e through societal retrogression, and it
seems to me it's worth trying to be a little bit quantitative in asking
how far we have dropped back. Have we, for example, dropped to a
point where the productivity very quickly can be brought to the same
scale as it is in the United Kingdom or in France or in India or in
Mexico or whatever, because there are factors of ten or twenty in-
volved there, and if you just look at numbers like that, there aren't
factors of ten or twenty immediately visible. In other words, there's
a temptation to say the drop has been to a standard of productivity
which is still considerably higher than all of the underdeveloped coun-
tries in the world today.

AY, RES That's in fact the indication when you look at it. It may
noi be so, but the reasons have to be rather subtle ones.
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TAYLOR: Having dropped by an amount which is very important,
then the next question is, is the aim to get back up to where we were
before the attack, which I think is foolish, or is it to

HEMLER: Survive.

TAYLOR: Survive and move in new directions, perhaps. Let me

give one example. If half the power plants had been knocked out or
two-thirds had been 1-nocked out, I don't see that it should become
an objective to go back to the energy standards that we had before
the attack, because that's lavish, luxurious. We may be much
more interested in raising the food productivity level than raising
the power level.

AYRES- Incidentally, there have been unclassified studies (Refer-
ence 52) done on this question of energy, which suggest that it will

be in oversupply.

TAYLOR: It is now.

EISENBUD: I was in Rio de Janeiro last January and there was a
bad storm which washed some mud down the mountainside and in
through the race of a hydroelectric plant; when the water receded,
the mud caked and the plant was knocked out for an estimated year
and a half.

DUNHAM: If the bomb landed on the city and not on the power
plant, you would have no power problem.

EISENBUD: Let me say what happened as a result of the plant
being knocked out. Who would have thought, for example, that in
the middle of January, just before Carnival, the sewage pumps could
not be operated'? Sewage w:•s pumped into Copacabana Beach.

TAYLOR: Isn't that standard in all seasons in the world today'.

EISENBUD: No, but just thii! of the implications of the loss of
power supply which resulted in the required discharge of the nermal
amounts of se.wage in untreated fashion into the sui rounding water-
way.E. Then superimopose o., that the additional biological malterial
that's going to have to be diý-posed of, recognizing that in most of
these estuaries, or many of them ,,iyway, the biological demand is
ji sit i little bit less than the dissolved oxygen.
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AYRES: You've just given one of my nasty scenarios (Reference

57).

EISENBUD: Here is just one example, you see, that comes to
mind. Of course, the basic problem is that the more you think about

it the more complicated it gets and so you go back to your policy of
not thinking about it.

DE BOER: Who is going to provide the leadership? Two years
ago I was part of a Civil Defense exercise in Albuquerque. Here

you have a population of 300, 000 sitting in the desert, so everything
has to be trucked in. The First question I asked was about food sup-
plies. No one had an answer. They, the Civil Defense officials, had
made two basic assumptions, i. e. , there would be adequate reserves
and a functioning distribution', system, and food would be continuously
brought in. Well, I don't believe that anybody would be crazy enough

to make a 200- to 300- mile trip across the desert under these circum-
stances, even if the trucker had sufficient gasoline. In case of disas-
ter there, our best estimate was that we might last six days to a week.

With possible hoarding, this would be considerably less. Most peo-
ple don't have anything to fall back on and those who do, more often
than not, depend upon their freezers. Electricity under these cir-
cumstances may be out. Food and oil supplies would be gone first
and these were the very things most of them had not given enough
thought to. The assurmpLion had been that supplies at the worst would
be temporarily discontinued. I am also sure that people would not
come out of the valley for weeks. This valley is nearby and there are

a few things which are grown in the Rio Grande Valley near Albuquer-
que, such a-, apples, potatoes, and tomatoes, but these people would
not come to the city to sell. They would sit on what they had, pre-

serve it and use it themselves under the circumstances. They surely
would not be interested in cornmerce".

AYRES: That ma'; or may not be true. I would probably disagree

with you about the amount of food in) Albuquerque. I don't know if you
made a direct survey or if this is based on casual inquiry. The !)ep.•rt-
ment of Agriculture has done surveys.

D)1t BOU R: This is the point, They were n•,- I ootntrooted with
that thought. So when l as,' oel the que•stioni, tinr, I.,ts noL) u)n whocould

give me the answers.

AY " t lZ 1 ou 510, 111Ost Ot the ti,(),! in tilt' I It\ ! ,cut in pii\'ate

houses; it's in stores and in the. wareh,)uses.
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DE BOER: No, these were Civil Defense offic;.als. They should
have known, but they didn't, and, again, my question of responsibility
arises.

AYRES: The average supply in the United States is roughly thirty

days, not four or five days. There is usually a ten day supply in the
stores and a twenty day supply in the warehouses.

DE BOER: Yes, but you're looking at the ideal conditions, if

you could distribute it nicely.

AYRES: I mean at the present time that's the pipeline.

FREMONT-SMITH: They would still have to be distributed.

DE BOER: You're still looking at the working distribution system.

AYRES: Yes, but I mean the food in the warehouses is not going to

to be eaten.

DE BOER: If the man says, "You come and get it" that's different.

AYRES: What can he do with it? He can't eat it all. In general,
I think that the problem you describe is a very real one. I wanted to
quarrel with the specific number because I don't think it applies.

DE BOER: I had never been confronted with this sort of question
and it intrigued me.

AYRES: I think you are quite right, that Albuquerque is very iso-
lated and it's rather hard to imagine people bringing in food (luring

the first six-month period.

WOLFE: I'm more worried about water, not for Albuquerquje but
for any of the targets. Before you get all the turbines whirling again
and all the rmateria1 redistributed, it does seem to me, that you ought
to consider what the world is going to be like, the local world for each
individua; as he conies up out of his shelter or gets up o•If th,. ground

if he's able 'o, or whatever the situation is. What is he walking into"

I raised s,,ne questioni ail'out these shelters in 1)062, and I had to .o.n-
elude then that the shlter would probably be x, ,an.• ()f --low death

instead of quick death. Alter all what (to you toin out of thle shelter

t o*
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WARREN: You're not talking about fallout; you're talking about
what resources are available when you emerge from your shelter.

WOLFE: Well, they may or may not be available. If they are
available, they might be some distance. The way I visualize this is

that suddenly the population of all ages becomes sort of senile. No-
body is going to grab the ball and run a hurdred yards. This sort of
thing must be some sort of shock and I haven't been able to find out
what they did at Nagasaki and Hiroshima? What did those people do?

WARREN: Those that were left escaped very shortly after the
blast into the surrounding countryside, generally with an amnesia.
They didn't know how they got there. The catastrophe was so great
that very few of them did any useful work for quite some time. Those
who wandered back to start building again or who tried to erect some
kind of a shack were mostly squatters who didn't own the land in the
first place. But the farmers and the fishermen were still just the
same-those who were out in the periphery and who hadn't been touched
by this.

FREMONT--SMITH: There won't be so much periphery according
to this.

WARREN: There was no periphery theie, although the other part
of the war had touched the other big cities which were similarly bad-
ly damaged.

WOLFE: If there are 200 targets, I suppose we have to assume
that they are all going to be hit or nearly so. Just wander out in the
country, this would be a psychological thing that nost of you people
know more about than I do, but I can't imagine that we're going to

get in there and start to rebuild right tomorrow or next month or
mraybe for inonths to coine,

'IVR MONT-SMITII: Aren t peop1l e going to be very much :oIcerned

as to what th ey'r re going to have to face the next few weeks"

W lC) I,"V I think they're going to have to he concerned about where

they're going to gt their next drink ot water.

PI. !-M N() NI'- SMI I!1 Yes. Soe• n (od t hemi will haII e a littlIt vatt, r,

but at least it \Nili be the nli)st ilnlit,(tiat, thing. It is no)t wvhat's going
to hIopv, l lie-'t Illo•th but what'' going to happell il (0 days or 0I) days
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that's going to occupy the attention of the people as they come out of
their shelters, isn't it?

WOLFE: Yes, I think they have to eat and sleep.

TAYLOR: It seems to me one difficulty with this discussion is
that it's a little bit like asking what happens in either of two cases.
Case number one: a person is shipwrecked and winds up on a desert
island with nothing on the island. You're asked what does he do?
He dies. Case number two: a person who is shipwrecked lands on
the same island with a su. ¢ival kit and something out of which he can
make distilled sea water and some seeds, etc., and he sets about the
business of trying to survive in an organized way.

HEMLER: Then maybe he does,

TAYLOR: Maybe so. But I think it's important to separate the
two questions. One is someone who suddenly emerges in a situation
with no plan of any kind. He's put into a disorganized context alto-
gether.

FREMONT-SMITH: People are going to have a great variety.

Some people are going to come out and find nothing.

TAYLOR: I'm asking, I guess, what are we thinking about? Are

we thinking about the U. S. today, right now'? Or are we thinking
about what it might be for the U.S. at some later time'ý You say he

comes out of his shelter. The chances are he doesn't come out of
the shelter because he doesn't have one.

WOLFE: That's true.

AYRES: If it's a urprise attack today he's not in a shelter.

TAYLOR: All ight. So I think it's important to dii.tiiiguisli.

F'RtCMON FT-SMI Ftll We hawV to d('cidk, what assi•n ptions we are

going to start off with.

TAYL,()R: I.ý it a p'eparvl sýtuatioii or is it a non- prepared situa-

tion, because th,'y are vastly (litft- rc.nt, almo st lik, e:igliht an day.

lý'I.lMON)NT-SMItIHi: 1Vven in a prepa rcd ,,ituation tlie rc will I I an
enorrnmiýs va riety of expelrelnlces to lht fait d \vhein pck)ple ct)now e wo,
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and I was talking as if it were a prepared situation. But again, some
will find nothing when they come out, depending on where they are.
Some will find everything very nicely arranged for ten days or so
when they come out and there will be an in-between. I would assume
that a very important consideration will be how we get into communi-
cation with other areas to find out how bad the situation really is.
What do we expect? Is there anotler bomb coming down, and, if so,
when and where? What kind of social organization can be expected

the next ten days or so?

TAYLOR: Are you putting that in the prepared situation?

FREMONT-SMITH: Yes. I am talking about a prepared situation.

I would think that if we were going to try to face this, we ought to
say, "Well, let's take a prepared situtation, let's take an unprepared
situation, let's take a semi- prepared situation and take each one
separately and try to follow each one through. "

TAYLOR: Yes. So long aie we understand what we are talking
about. Otherwise, one person is walking into an unprepared world
and another one is walking into one that h-s a $100 billion civil de-
fense program prior to the attack.

FREMONT-SMITH: Which one would you like to start with?

TAYLOR: Maybe the real one.

AYRES: I'd like to interject a statement about the water supply.
In some cases, as, for example, New York and a good many others,
there would be plenty of water unless the Kensico Dam in White
Plains happened to be destroyed. The pipes are deep and under very

high pressure. Although some of the surface pipes would be broken,
you would have water. In cases like the cities along the Great Lakes,
which get their water from the Lakes, the water supply would depend
upon the ilectric punips. To the extent that they had reserve power,

thgy would have water. To the extent that they didn't, it would de-

penrio oil whether the main power supply was operating or not. In a 1')t

of cases it would be operating because, as I mentioned earlier, gen-
erating equipm) ent tends to be relatively hard conmpared to other facil-

ities. Many other t ities vet water froni w•ells, aIno again it dIepends

oi whether they have reserve pumnping capacity and whether they bave

to depend oil the Ilain power. In zorne cases the main power would

Siur ivve or it would (he possible to get power from another area through
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inter-ties. In some cases it would not survive. So you would get a
whole spectrumn of situations and certain.ly in some cases there would
be no public water supply and then you would have the conditions for
a disaster.

DUNHAM: Wouldn't it be true, though that in practically all cases
the water would be greatly reduced?

AYRES: Yes.

DUNHAM: So that in an emergency situation we can get along with

ten percent of tha normal water requirements. I include bathing
and everything else.

AYRES: Industrial water use would be out immediately.

EISENBUD: Again it depends on your assumptions. If, for exam-
ple, New York had fires, they would have to fight the fires.

AYRES: That's true.

EISENBUD: And in most cities the water supply provides the
drinking water and it's the same water supply with which you fight
fires. Thus, I think it's possible to visualize a situation in which
a city like New York would be without an effective water supply.

DUNHAM: YVc, but you don't have any other requirements for
the 48 hours you're fighting the fires. You're not going to fight fires
for 10 weeks.

AYRES: There's enough water in the pipes in most places to last
for quite awhile if you'r- not using it normally.

FREMONT- SMITH: Are we planning this for the spring or winter'?

AYRES: 'Phi,-i depends, you see, on whether you have warning and
whether ye- 've betn properly told what to do. One (of the first things
you should do if you have warning that there may he an atta( k within
the next few hours is to pet buck ets and tub's and fill them up and
inake sure you have fresh water. Of course, all of these civil de-
fense shelters are supposedly stocked.

ti" Bol)i,"'l This is really the first poinL that I would like to stay

with. Whe•r, is tile miachilier v which will enforce this and how well
are they infornied on this"

I
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CASARETT: Wouldn't it be true that in an unprepared situation
the best source for general communication and control, governmental
control, would be the Armed Forces? In other words, military take-

over of government?

DE BOER: That's precisely the way I look at it. As I look at the
military, where I work there is no plan to take care of this. At least,
there is no published plan that i know of.

CASARETT: That's what I meant by an unprepared situation. The
only sensible thing would be to use that organization which is distri-
buted and organized in such a way as to take over; that seems to me
to be the only one which could probably handle the situation in an un-
prepared state.

DE BOER: All right, what guide lines do they have?

CASARETT: Are they ill-prepared?

HEMLER: They have some fairly strong guide lines with respect
to takeover. This happened, if you recall, in Hawaii right after
Pearl Harbor. There was a complete takeover and then a later move-

ment down from complete martial law to partial martial law.

EISEN1BUD: Somebody isn't thinking it through, though, because
when the power went out in the Northeast 2 years ago I was really
shock,.d to find that most of the radio stations didn't have their own

power supply and Kennedy Airport was closed doAn because they
could not operate their lights and equipment, which shows that either
the thing hadn't been thought through or that even the most superficial

precautions have still not been taken despite the fact that in 1967,
somne 22 years after we first began to talk about this. . .

AYRES: T'he electric utilities did not think that such a power

failure was possible. After it's happened they still don't think it's
pos sible!

WAIt'N: Let's go back to this martial law business for a while.
I don't know whethber you rememnber the discussion and the bitterness
that was k reated by the u nwillingness of the (;eneral thert, to stop

ard give up his martial laN authority. Hte had fairly good reasons,

I suppose, for nia intaining his control of the situation.

t.'RtCMC.)NT-SNITI'1: Is this Hawaii-
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WARR.EN: This is Hawaii. This hid t,,, treerrndi-u- i.1XC10~i~i'i
in the first Civil Defense program we h.ad aw~ 1A tii, %vih,11k o
the declaration of martial law at zero hr'ir &'~wh-t waknrvolved
and the struggle by the states, the legislcý.turcA- , ,hf sin
public group to avoid martial law. Yet it !si(-hrz
has to be some kind of an organized co trc `-_ke iti a elF that the
mayor's functions, the supervisor's tlj *z~ and -h gjeor

functions will continue.

One of the primary needs is the pclic rek-u-.--A
the distribution of the food and all the pv.!)i- fu~ iwci~ý Lhiat ol' so etv
needs in its regulation, This argumie'.- a t h 4 a cC-,pa ,
civil defense for several years finaUN, ati 'think, that th~v lt
ter has completely been lost sight Gf. it r'.ý ,ti fa c-trlVý-r IIfý
because the control of a military type iza unth

first period anyway when chaos and hv -ier'a hav- e- 6-rfdua'dl
bring about orderly reaction to this p t-~ -1'ii rt,''bt
down to our behavior again. What w'Aizw the- ii ~t* n

groups that go on their own and do *.i,!t theaei\e do about thelir
own activities?

HEMLER: As a result of the confl1':- iru talýitij all- i.A the
feelings that occurred after the Pearl Har-L ~ t~ut: the roverv
ment did a great deal of studying and ,ar-.e up %kith -,uaie I

conditions whereby martial law can .- mai'rdlý'wn

to the local level. These are pretty T1ýh e rc are ' -,e~ er,_-

conditions, and I can't cite t~hem offli. rd i ~. -al 1 A hat
if cormmdnication is not possible, the-. r-

and this has been tested out in the Sup.-', -

fact-to declare martial law. It has ýi -ý
much more clearly defined than it x. 1-_t

the Detroit riots, during World Waý
that have occurred since then.

TAYLOR: Does anybody know% it1t
more difficulty in the population (~oiy i '. , '

oritie s in, let's say, B ritain o r L"'
say, to Hamburg; one a city in a c 'kt,1t,1
to iron authority, the other a city irAti '
authority? Are there any others in ..-

tion to the authority is any different,
that carries through to the point whe i
place?
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WARREN: One of the things that came out of many of the early
discussions-and Ralph recalls this probably more vividly than I do-
was the agreement from the studies made on these populations after
the war. If there was prompt leadership the situation could be quickly
brought under control, but with the lack of this leadership then chaos
was apt to occur. The leadership could be indicated by the Civil De-
fense arm bands or some insignia, a visor cap or something that
would indicate that the individual who took the authority under his
wing did have the right to do so. There are many illustrations of
this even today. You've been in a traffic jam after a football game
and there will be a crossroads with no signal lights and the cars get
all fouled up. But if somebody, a civilian, happens to step out in
the center and begins to put a little order in it, in a little while he's
able to unsnarl it just because he did something logical and had shown
some leadership. If this is built into the Civil Defense program all
the way through, you have some chance of a normal reaction. So we
need some plans. At one time we had a very good plan and organiza-
tion with widespread commurrnity participation in comprehensive de-
tail at all levels of community and government. Probably the peak
of it was at the end of Mr. Peterson's tenure as Civil Defense Direc-
tor. At that time I think we had the best capacity to mount a Civil
Defense effort nationwide with a pretty good organization and thinking
through of thc problems of transportation and communication and food
and medicines and what kind of shelters would be useful. Of course,

computations of the fallout and the number of megatons used were
very much less than now. Nevertheless, the principles and policies
are still pretty sound. They neec improvement and extensions. But
the comm'.unity participation has fallen away.

AYRES: I would not arguc with the implication that these have

gone downhill. The amount of money available and morale may have,
but I think there have been continuous improvements in the planning.

WARREN: nn the planning, yes, I would agree with that because
the planning, after all, can be done by a small group. But in a dis-
seminated net of civil defense.

TAYLOR: I'm confused about one thing because during those
days-I may hac been in an unusual situation at Los Alamos-we had
a civil defense program. There were block wardens and they had
hats and arm bands and I had the impression that was true in the rest
of the country.
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WARREN: Yes.

TAYLOR: There were specific individuals called block wardens
in most of the cities in the United States. I believe that's no longer
true.

WARREN: That was true.

FREMONT-SMITH: It died out.

TAYLOR: So, I would question whether we've gone up. I think
we've gone up with respect to the staff. But that's important because
in those days, even though he may not have had any equipment, at
least there was a fellow with a tin hat and an armband who knew he
was supposed to take charge.

AYRES: On the other hand, I'm thinking of these specific vulner-
abilities, many of which are less klow than they used to be and also
the doctrine which up until very recently has been very unrealistic.

TAYLOR: The doctrines are in the report and nobody knows
what is in the report. That is the trouble.

WOLFE: You've got to remember that 2 out of 3 of these people
for all the missions, the wardens, are unavailable for the jobs.
Any committee that is set up in the community is only going to be
one-third of its original size-if you can find those members.

SPEAR: No, I think you would have to say that there would be
large centers taken out, where the deaths are very heavy. But in

the areas where the immediate effects of the attack were not felt,
you would have reasonably complete small communities. In other
words, this isn't 2 out of 3 in every community across the nation.

WOLFE: It's 2 out of 3 in the 200 targets.

SPEAR: Yes, but roughly a hundred of the targets are in the
counterforce attack, where few people live.

AYRES: I think you must distinguish between the situaticn where
people have had warning and are prepared and where you dcn't have
warning. I don't think the latter is a very realistic assumrtion, but
it is the assumption that many people base their plans and calculations
on.
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WOLFE: Do you mean the enemy will lose half of the effect of his
attack by telling them?

AYRES: Do you, after all these years, believe in a surprise attack
out of the blue?

WOLFE: I believe it.

DUNHAM: Let's define what we mean by a surprise attack. Do
you mean an attack in which there's no sign in advance that anything
is going to happen?

AYRES: Yes.

WARREN: Today or tomorrow?

AYRES: Right.

HEMLER: Your first knowledge is that the weapons have hit?

WARREN: Yes.

DUNHAM: Suppose there was a condition in Hawaii where there
was a build up and the Army there had a good plan and everybody was
set and unfortunately the precise instant was not known?

AYRES: You may riot know the precise instant but even so you
should be alert.because you are waiting for trouble and therefore
you should be listening to the radio.

TAYLOR: Say a tactical warning would be ignored. You didn't
pay any attention it; it was tense in the sense that it could logically
lead to a nuclear attack all of a sudden.

HEMLER: And it was the beginning of tension.

FREMONT-SMITH: I don't think you can make an arbitrary state-
ment of this sort. I think you don't know what might have come and
when you don't knox , therefore it could have happened.

AYRES: I dcn't believe that there was the slightest chance, at

the time, that the Cuban situation could have led immediately to an
attack. It certainly could have developed into a more tense situation,
which might have developed into something.
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FREMONT-SMITH: I don't believe there's agreement in this room
with you.

AYRES: You expected an attack any moment?

FREMONT-SMIT1-: No. I happened to be out of the country at the
time; I didn't know anything about it, but I'm sure that many people
had no idea. But I don't think it's a question of any definite relation-
ship between people expecting an attack and the reality as to whether
there is a possibility of an attack.

AYRES: My point is that the real possibility was much less than
the expectation. If you do expect the possibility, then you'll pay
attention to tactical warning.

HEMLER: I think it should be pointed out that at the highest levels,
at the military and the governmental and the civilian levels, there
was just what you were saying; there was a belief chat an attack was
not imminent.

TAYLOR: What's it going to take to make people believe that it
is imminent? I wish someone would describe...

AYRES: The use of a nuclear weapon somewhere in the world,

for example.

TAYLOR: That's a much more tense situation.

UPTON: For instance, we learned that in the recent Middle East
crisis the hot line was in use for an extended time. Something might
have touched off an international incident there involving the major
powers. I think all of us watched developments very closely, but
I'm not aware that there was any attempt to put civil defense on the
alert.

AYRES: It just wasn't tense in those terms. You probably just
haven't thought through how much more tense it can get before the
bombs start dropping.

UPTON: When do you begin to alert your civil delense?

FREMONT-SMITH: When it's 50 percent tense?

UPTON: When you have noticed that the missiles are aloft?
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HEMLER: Just to take an example here, there are conditions of
readiness that the Armed Forces are in at all times and there are
degrees. They're actually defined, and the same thing is true with
your civil defense forces, the same thing is true with your govern-
mental officials.

As the policy makers decide that a condition has been reached-

and they have very definitive criteria for deciding this-the Armed
Forces move to a new condition of readiness and this goes through-
out the world.

FREMONT-SMITH: This is announced to the world?

HEMLER: By instant communication. Let me point this out. As
they move through these conditions of readiness, the forces get more
and more alert. More and more people get involved. The point I
think that Bob is making here is that during the Cuban crisis, for
example, the readiness of the Armed Forces did not get down to even
the level nearest the condition, the final condition.

TAYLOR: Remember Pearl Harbor.

HEMLER: They were scveral conditions away from full alert,
but they had not reached a condition of readiness criteria where the
civil defense began to be completely and wholly alerted, and so forth.

AYRES: People keep forgetting that at the time of Pearl Harbor,
we had issued an ultimatum to the Japanese.

TAYLOR: That's my whole point.

AVRES: And we were waiting for their response.

TAYLOR: Bob, that's my whole point. We got right down to the
wire and still the civil defense authorities were not deployed. That's

my point.

HEMLER" The way that thirdgs are defined now-and this isn't par-
ticularly classiiied in any sense of the word-that ultimatum would
now take us to the condition where all of your civil defense forces
would be notified. In other words, it has been defined and the criteria
have been laid out.
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UPTON: I guess the thing that concerns me is that history has
shown us again and again that the unexpected does indeed happen;
that although we have well- laid plans to alert ourselves through a
succession of stages, these are based on the assumption that time
will be available to. shift gears, so to speak, into high. Is this a
reasonable assumption?

HEMLER: The times that they are considering available now are
fairly realistic.

DE BOER: Still, if we recall the day President Kennedy was shot,
we must remember the period of insecurity that followed. I dare say,
nobody had anticipated that event that morning and few had any idea
about what the reactions of the new President would be. No one knew
precisely what had happened and the question of a plot has not been

settled yet. I don't see any point in discussing the pros or cons of
Splot here and now, except that il: should put us on notice that it did

nen and could happen again. Where I was, on a military installa-
it took more than an hour before I heard anything resembling

,nrdinated effort to stop the tide of fear and instill confidence
a.e situation. I don't know how it was in Washington.

HEMLER: I was in Korea at the time and we moved co more alert
readiness conditions.

DE BOER: We sure didn't where I was. At least not all officers
and civilians on the base were notified to that extent.

HEMLER: Your particular base may not be one of the strategic
bases.

AYRES: I think the best argument we can make now for total un-

readiness in the event of an attack is this one, that people, despite
having ample warning, may not believe it.

DE BOER: That is another thing I n zant to say.

AYRES: That's a good argumeit, but that the warning isn't there,

I don't believe.

TAYLOR: I think there is a much stronger argument. Let me just
try to sketch this. The reason I don't believe that we are likely to
get much warning, if any, if bombs start falling on the U.S. cities,
is that the circumstances in which we would get warning would be
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those circumstances that would be very likely to reveal the identity of
of the attacker.

I think that any effort to make an attack on the U. S. on a large
scale that has any possibility of occurring is one which has the prop-
erty that the attacker is not known. There are five countries in the
world now with the ability to attack the U.S. in a major way and,
therefore, I think it's much more likely that there will be a purpose-
ful effort to confuse us, and the best kind of confusion is complete
ignorance rather than allowing a situation to develop which is clearly
suicidal for the country that's going to attack us. I think that's ex-
tremely unlikely.

AYRES: I'm glad you agree that the other situation is unlikely.
I think this is unlikely for the rea!son that if nobody is going to sus-
pect the real attacker, there caui't be much of a reason for the attack,
so why do it?

TAYLOR: Because you want to destroy the United States.

AYRES: That's not a good enough reason. If there's no burning
issue at the moment, it's just not a good idea to launch a nuclear
attack even if you think you may get away with it because they won't
know who did it.

WARREN: There's always a burning itrsue, isn't there, in this
world?

FREMONT-SMITH: Two or three, I think.

WARREN: I'm reminded of the fact that the Japanese did some
shadow boxing on this. Their ambassador was in Mr. Hull's office
when they attacked Pearl Harbor. The Japanese ambassador could
very well have committed hari-kari in the corridor of Mr. Hull's
office because he lost face by this act of his government which used
him as a pawn for deceiving.

Now, I've had a little bit of private horror thinking that the Mongol
is quite devious in this way and in their long-term plan it would not
be beyond them, under conditions of warfare to make every effort
to be affable, friendly, open, everything just wonderful. It's the
old trick of inviting your enemy to a big banquet to celebrate your
peace and then poison his cup. On the day of the greatest evidence
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of peace, when all of the people are relaxed and celebrating the great
success of peace, that's the day you'll get a surprise attack.

HEMLER: Maybe that's the one criterion we should stick to in

our readiness conditions! [Laughter]

WARREN: Yes, a healthy military suspicion of a nation with
nuclear bombs promoting exaggeratec peace proposals. It's not the
day to shuL down our alert system.

AYRES: What you say is not wholly unbelievable, but you are
still talking about an attack by a much weaker power and they can
never be absolutely sure they won't be found out.

WARREN: Yes and no. It could be a strong power.

AYRES: They certainly have very little hope of destroying us
completely. So it's not like Cicero and Carthage.

WARREN: China is in that situation, isn't it? They can't invade
us without more prepiration and yet there is every indication that
they are getting reae.y for something.

AYRES: There's every indication they are ready to deter people.

That's about all.

FREMONT-SMITH: This is an interpretation. It's not the only

interpretation, is it?

AYRES: It's not the only interpretation but I would point out that
they have left Hong Kong, Quemoy, and Matsu alone.

FREMONT-SMITH: This would fit with Staff's opinior.

AYRES: It's convenient for them to pretend that they are great

enemies of the United States but, in fact, their immediate interests
are on their borders.

DOBSON: It seems to me that we have been talking about the like-
lihood of war. This is an extremely important issue. But would it
not be even more pertinent for us to consider what the situation

would be in the event a nuclear war actually occurred? Perhaps we
should assume that a large war had started, or to make it easier,
that something smaller had happened.
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The reality of a limited thermonuclear war can easily be visual-
ized as follows. Since it is well known that China is now in possession
of nuclear weapons, the Soviet Union, taking advantage of the difficult
position in which the United States finds itself today in Vietnam, might
choose to accomplish a major double purpose for itself by carefully
but quickly increasing world tension to fever pitch over an invented
but highly advertised imminent attack by the Chinese on U.S. forces
in Southeast Asia. Then, in one way or another, arranging the se-
cret delivery of a serious blow to American military operations in
Vietnam by means of a "small" or "medium.- cized" nuclear device,
the U.S. would immediately loudly protest and decry this atrocious,
inhuman and unpardonable aggression on the part of the Chinese.
Knowing it was most unlikely that the U. S. would attack her, because
of the deterrence of her vast strike-back ability, the Soviet Union
would have seriously damaged the American war effort in Vietnam,
would have caused this country an immense loss of face before all
the world, and would have invited us to attack China. She would
have presented the United States, by this one simple maneuver, with
a grotesque situation and a critically important decision: Should we
retaliate? Against whom? China? The Soviet Union? By means
of thermonuclear weapons? A "small" one-on Peking, on a selected
Russian target, on Chinese atomic installations in Sinkiang? Possibly
the decision would be to refrain from nuclear retaliation and to take
other steps.

We could make other assumptions, that it was the Chinese them-
selves that did this, for one reason or another. Many variations on
this theme can be imagined. But in any case, the important thing is
that somebody, not us, exploded a nuclear device in Southeast Asia.
It would be, to say the very least, enormously provocative. And
even apart from questions of retaliation and escalation we would
still have the aftermath of limited nuclear war, even after this one
single th'ng.

AYRES: That's the kind of thing I believe in.

DOBSON: And so we might get started.

AYRES: I think that could happen and, of course, if it does hap-

pen, first of all civil defense becomes a very popular idea in the United
States. It will be thought of in a totally different way than it is now.

TAYLOR: Isn't it probably true of any nuclear explosion killing
a lot of people anywhere in the world at any time?
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AYRES: Yes.

HEMLER: You could also take one city in the United States as a
scenario. Take New York with a big population and then answer
some of the questions that are in my mind. In other words, if we
had one city hit like that, one area, what would be some of the psycho-
social effects there?

FREMONT-SMITH: And in the unhit cities, too.

HEMLER: Would it be realistic to assume, for example, that ro
help would come from the outside immediately-and I wonder about
this-from the people unwilling to go in? Certainly there would be
military who could be ordered in, but I'm talking about people arcund
New York. These are some of the questions that bother me. This
is one small area.

EISENBUD: I think this is a very good question because it makes
it possible to focus on a situation that is realistic.

HEMLER: Yes. That's what I'm thinking of.

EISENBUD: I think that's very worthwhile. Of course, the first
thing that would happen would be that those people who were able to
would want to leave New York and there would be a tremendous wave
of population leaving the city, and I suppose people in the suburbs
would want to stay there to make sure they can hang on to what be-
longs to them.

HEMLER: Would they allow thenr to leave?

ROOT: Would they allow them to come in?

EISENBUD: Let's think what it would be like in a city that's just
been struck. What do the streets look like? You've got fires,
you've got debris. Do you have people carrying on any kind of po-
lice function?

DUNHAM: They would be trying to but not very effectively. I
think New York is unusual in this in that it's difficult to leave New
York.

EISENBUD: No. What I'm thinking of now, Chuck, is the problem
crea&ted by the fact that presumably you've got near lethal levels of
fallout.
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UPTON: How big is the weapon? How far off the ground? What's
the nature of the burst? How big is the fireball?

EISENBUD: Let's consider one or two weapons detonated in such
a way that it produces essentially complete destruction of part of the
metropolitan area and fallout all over the rest of it.

HEMLER: I think the type of scenario there for New York is two
to three 10-MT type weapons.

UPTON: How many people are left on Manhattan? Do you have
to think about them at all?

EISENBUD: It could be all of them. We play games.

WARREN: Based on buildings?

EISENBUD: We play games and we've had bombs detonated in

Newark and the Bronx and in Manhattan. It was reasonably intact except
for the fallout. There was a lot of damage but you didn't have mass
casualties on the level that you have with a direct hit. But the point

is what do the streets look like.

UPTON: This is basic information, and, considering how you
evaluate the situation, you have to supply the conditions before you
can consider them.

TAYLOR: I think in some areas the streets I would visualize would
be full of people running as fast as they could if they knew that the

fallout would not get down to the ground for a couple of hours.

AYRES: But they wouldn't know that, because nobody would know
that at that time.

CONARD: I think that most outside people would be scared that
there's another bomb coming and they wouldn't want to do anything
but get in the shelter and wait until they're sure that there would
be no further attack.

EISENBUD: The best situation would be where you were able to
instruct your population to get into some sort of protection, and then
I ask again what would the streets look like? Not everybody is going
to follow the orders given to them over the radio, assuming that they

hear them.
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AYRES: I think the streets of Manhattan would be extremely
dangerous.

MILLET: It seems to me most likely that people would huddle
together in the lowest possible spot and would wait there hoping
that things would pass over and probably begin to come up at the
most dangerous time, because they would not have enough information.

AYRES: It's quite possible that they might be better off-the best
shelter spaces, of course, are in the middle of those buildings-in
the thirtieth and fortieth floors of those buildings.

EISENBUD: Don't you think that those people are going to seek
their families at whatever cost?

DUNHAM: It depends on where they are and what information they
have.

DOBSON: Another question is how many people would know what
happened if there had been a surprise attack and, let us say, a sin-
gle explosion? How long would it take those %ho survived and were
anywhere near the scene to know what had happened? Would they
have radios or television or some other source of information?

AYRES: They wovld have radios and they would probably get .. ,
them. That would be a first response.

WARREN: The broadcasting on the tops of buildings would be out.

AYRES: Anybody with a portable transistor radio. There are

stations all over the place.

EISENBUD: There was a terrible feeling during 'he blackout for
a half-hour or so.

AYRES: I listened to the radio throughout it.

EISENBUD: Yes. But what happened was that first many of the
larger stations went off the air. So you knew something was wrong.

The lights were out. So you would look around for a radio station
on a portable radio, if you had one, and you found that some of the
biggest stations were off the air. I think that one of the big ones
located in New York had an emergency power supply powered by a
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Diesel engine for which they didn't have fuel. So they sent somebody
down with a can to gvt some fuel and found that the gas station pumps
were all knocked out because they all operate with electric power.
And somebody had to struggle over to New Jersey, where the lights
were still burning, to get a couple of gallons of gas and come back so
that they could get back on the air. You can see how complicated
this is and how subtle these things are. But it was a horrible feeling
to be listening to these reports of the power going out first in one
city and then in another without an explanation.

SPEAR: With respect to that point about the electric gasoline
pumps, I recall a very interesting moral. Back in the early days of
Federal Civil Defense, when we were trying to anticipate all of the
things that could go wrong, we stumbled upon this problem of elec-
trically-driven gasoline pumps, in which case there might be plenty

of gasoline in underground tanks, but with the power off it would be
inaccessible. We presented this problem to the major oil companies
and asked them to solve it. Only one of them came up with a recom-
merndation to its dealers that, in addition to the usual array of elec-
trically-driven pumps, they should have in each station one old-
fashioned hand-cranked pump for emergency purposes. The recom-
mendation wasn't too popular because it involved an investment they
really didn't think they were going to need and one that would never
really pay for itself, and not much was don,-.

In 1955 I happened to be up on Cape Cod at the time when the hurri-
cane had just hit and power was out all over the Cape. Ay. I drove
along that afternoon I saw that every filling station had solved this

problem in a variant of a !iingle way. You take a plate off the fr-,nt
of the pump and inside there's the electric motor and a belt for the

pump drive. In some cases there were small boys on jacked-up bicy-
cles with a rope activating the pump wheel. In other cases they had
old power lawn mowers hooked up to the pump and they were in busi-
ness and selling gasoline. The moral to this story for me is that if
you want to solve a technical problem, don't go to the executive, go
to the guy that operates the gadget! [Laughter]

HEMLER: Going back to the question you were addressing here
earlier, and that's how soon people would know. In the case of the
blackout, people knew there was a V-lackout; they knew about that in-
stantaneously. What they didn't know were the specific details of
how it had occurred.

AYRES: And when it would be over.
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HEMLER: And when it would be over. I think the same thing
would be true with a detonation. I think they would know instanta-
neously that an explosion had occurred. Whether it occurred in
other cities, whether it was a mass attack they wouldn't know.

EISENBUD: Of course, what I was referring to is the feeling that
L think many of us have, that there was something extraordinary
happening that just wasn't going to be explained by the fact that there
was a minor break in a relay up in Canada. It looked as though
there was a deliberate plan, for a few mitnutes anyway, to sabotage
the Northeast.

HEMLER: But in this case you've gone to the ultimate already,
you've reached it.

UPTON: If such an event were to occur without warninJ, who
would take over, and how soon, and how would informatior. be ob-
tained concerning the precise whereabouts of the event and the meas-
urement of radiation levels and that sort of thing?

MILLET: That would depend on who was left, wouldn't it?

HEMLER: That's true.

ROOT: Or on planning.

DOBSON: If one just hypothesizes a single weapon instead of
three over New York, is this taking liberties with your question?

UPTON: Yes, surely.

DOBSON: If one hypothesizes a single explosion over New York
City, I think there is a rather important question to ask to get started
realistically: who takes over and how does he or they obtain the in-
formation necessary and to whom do they give this information? Who
are the remaining people? What do they do? Who helps them decide
what to do? Is it possible to help them decide what to do?

TAYLOR: In the world as it is today or otherwise?

UPTON: Today. People will need information; they will be tuning
in the open bands expecting some direction, and where will it come
from?
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TAYLOR: In the hit area I don't think anyone has been designated
to take over. The leaders will rise out of the crowd.

AYRES: No. There are plans. I don't know if they are uniform
in every state and I don't know what they are, but the OEP is the
office where the plans are. They have all kinds of lines of authority.

TAYLOR: There's one man in Manhattan, maybe he's dead.

UPTON: Did this function during the blackout? Did he then take
over? Did it work?

AYRES: It usually goes through the states. The state governor
has people, and so on. I can't tell you the details.

UPTON: We had such an experience in the blackout. Did the plan
work? Did he take over?

AYRES: That wasn't such a situation.

HEMLER: Just to give you an example of what could occur-and
I've been through some of these scenarios in military courses and
war games- the United States is broken up into districts, military
districts, and we have First Army Headquarters located in New York.
All of the First Army is not located in the New York area, and the
commander of the First Army and his alternate designees have cri-
teria established for them whereby they take over, the first condition
being that they must contact local or state authorities, if possible,

and work with them. It's not a question of the mi itary taking over;
they work together with ,ivilian authorities. If the city authorities
are no longer available or the borough authorities are no longer
available and can't be reached, the military commander reaches
progressively up the civilian chain of command, if you will, until,
if necessary, he reaches the state governor; then he works with the

state governor.

AYRES: But in the blackout case there was no breakdown.

HEMLER: There was no breakdown. They were in constant
communication.

CONARD: The civil defense set-up in Albany, New York, is quite
elaborate. I've seen it and it has multiple lighting systems for ah
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parts of the state and representatives everywhere so that if something
goes wrong anywhere he's immediately notified by direct telephone.

HEMLER: To answer your question, there's a chain of command,
both civilian and military, to take over under the appropriate condi-
tion s.

UPTON: So in point of fact, during the blackout the proper author-
ities were in communication and it was decided that the plan need not
be implemented on that occasion?

AYRES: The President was in touch with the Director of the OEP
and the Director of the OEP was working on various aspects of it.
But there was no need for anybody to take over because there was
no hiatus.

HEMLER: And the national command centered in turn on the mili-
tary side, were in complete communication with the civilian.

TAYLOR: What do you mean by takeover? This is a semantic
question. If you mean by taking over sitting at sort of a control
center and giving orders, there are people set up Lo do that. What
I mean by taking over is telling people what they should do, mouth
to ear. I don'# think these people are designated.

EISENBUD: The first thing you would need is a system for dam-
age appraisal, and ! don't think it exists.

AYRES: There is one.

EISENBUD: I know; I've seen them. For example, somebody
asked how long it would take for a person to find out what the radia-
zion situation is; I think it would take forever because in most large
cities they depend on a few monitors of doubtful availability, on in-

struments which, from what I know, may not be in working condition.

AYRES: I think your doubts are well-founded.

EISENBUD: Yes, and they are going to use systems of communi-
cation whicb simply won't exist, as I say, in New York, for example,
with its twelve channels. That was a few years ago; they may have
corrected it now, but even if they have 40 or even 100 channels, that
still isn't enough to get the information in from the hundreds of moni-
tors to interpret the data and get it into a form in which you can make
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decisions. Then you need physical damage assessment. Who's going
to get it out?

HEMLER: This is the question. The first things that you were
asking about, the detonation location, and so forth, can be determined

very quickly, assuming again this is a localized situation. There are
aircraft and other instrumentation methods that can move in quickly
and get this type of information. The question of on-the-spot physical
damage I think is probably the one that you are talking about. It is
not so well defined as to who does this, where it's passed to and

where the assessment occurs. Where the assessment occurs could
be well defined. It's how the information gets there to be assessed.
It's well defined as to where it occurs in several places. It's not
defined as to when it would arrive or who would provide it.

SPEAR: A question was raised a little while ago about the plan
for issuing information. I can't pretend to be completely current
on this now, but I'm sure we all remember some years back there
was something known as Conelrad. This was a system designed to
get out at least a minimum of information while denying electronic
radiation as a navigation guide to bombers. That was thrown out a
while ago and in its place there has been established an Emergency
Broadcasting System.

The programming of this has been the subject of a good deal of
planning between Civil Defense and broadcast officials. The emer-
gency lines have been installed, bypassing the major centers, A
good question, of course, is what information is to be broadcast?

Here I'm not current by any means, but when I last had contact with
it, the information, before one knows what the situation is, was the
kind of thing that is found in the little yellow booklet. At a time
when some of the general precautions are certainly in order for the
population, the policy would be to give out as much useful informa-
tion as possible on protective measures. I don't know whether you

hear this around where you live, but as I listen to the radio in my
car every now and again there is a beep, followed by the announce-
ment: "The next minute will be devoted to a test of the Emergency
Broadcasting System. " This, of course, is testing the nookups to be
sure that they are working.

AYRES: Incidentally, as of last summer FCC was very seriously

considering a test program in which there would be a switch installed
on a number of radios which could be triggered by the broadcast itself
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so that in the event of an emergency your radio would go on. I don't
know how far they've gone with it. This was a year ago.

HEMLER: They've been discussing this quite widely with manu-
facturers, in order to get it to a satisfactory automatic thing.

ROOT: Will your transistor go on'?

HEMLER: I would imagine that this requirement would be one of
the desired characteristics.

ROOT: What radios, other than transistors, would go on if the
electric power was out?

DOBSON: The question is could such an automatic switch be prac-
tical on a transistor radio?

TAYLOR: The receiver has to be on all the time.

DOBSON: It has to have energy. If the batteries are turned off,

there's no energy.

TAYLOR: You can do that; you can just have it run on all the
time. Why not just leave the radio on?

MILLER: I guess the impression from what has been said is that
if there is a local incident, there is nothing to worry about-that

everything is under control.

HEMLER: No. I believe there is a lot to worry about. That's
the point I was addressing myself to a while ago, the question of
what happens to the people themselves when this occurs. These are
the questions I think we need to address ourselves to, particularly in
this section right here.

EISENBUD: I'm still trying to visualize just what the situation

would be like within the first hour, let's say.

AYRE•,: I would agree with that. A lot of things that people think
haven't been done have in fact been thought about but there are still
uncertainties and very bad problems and those are what we should
discuss.

HEMLER: The reactions of people.
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UPTON: Wouldn't people want some information first of all? You
would want to know whether you're safe where you are or whether
you need to go someplace else.

TAYLOR: The only people who can know that are people with
some understanding of these things right with the people and I think
that's why I keep harking back to this business of there not being a
large number of individuals who are designated before an attack as
being the persons to whom people will turn. When 18 people go into
a room, if no such person is designated, probably someone will
emerge as just sort of taking hold, the way people always do. That's
why I say the leaders will just pop up; the real, on-the- spot leaders
will just appear.

FREMONT-SMITH: The information wouldn't be available locally.

TAYLOR: They do the best they can. They'll make decisions of
all kinds that they never imagined they would ever make before.

HEMLER: And presently the information will get to them-n.

TAYLOR: Part of the time they will tell people to do exactly the
opposite of what they should do, and I think that's the difficulty. This
shouldn't be the case. People should be designated and have some
idea of what the right thing to do is and what's the wrong thing to do,
but that situation doesn't exist.

AYRES: You still have a credibility problem. Even if such a per-
son were designated, is he believed?

TAYLOR: If he's got an armband and a tin hat or something.

EISENBUD: Is the confusion in this discussion due to the fact
that the experience of Hiroshima, the Marshall Islands, Hamburg,
London, is simply not applicable to what we're talking about and we
have to agree with Kant that all knowledge has to stem from experi-
ence and we just haven't had the experience? Is that a fair assump-
tion? Is this why we're beating around the bush?

MILLET: I would back that one, yes.

FREMONT-SMITH: I think it's semi-fair.
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WARREN: Some of it has been covered but not all of it. Can we
go back to some of your prognostications? I have a clear idea of how
deep we would fall and how much deeper the gradual decay would be
before we would have an uprising, but I don't suppose one could put
numbers on this even if the assumption of 1, 400 megatons on the United
States is true. Can you? You've been thinking about it.

AYRES: You mean numbers like production, potential production?

WARREN: Yes.

AYRES: Roughly, I'd say of the order of 50 percent of raw pro-
ductive capacity would survive, with actual production in the first
year somewhere in the neighborhood of I 5 to 20 percent of pre-war.

EISENBUD: Let's talk about something we do know about. We
know what Japan was about and we know what Western Europe was
like, a good deal of detail. Suppose Japan didn't exist, what would
have happened in Europe? Would that typhus outbreak in Italy have
been a serious situation if we didn't rush doctors in with serum?
What would have happened in Japan?

AYRES: I should imagine that both Europe and Japan would have
been many, many years recovering without the help that we pumped
in. I think it might have been ten years.

DUNHAM: I think we're talking about two different things. One
is talking about epidemic disease and the other thinking more of
economic recovery.

EISENBUD: No. I'm talking about everything, Chuck. I feel,
from the little bit that I saw, that the key to survival in World War II
or the key to recovery was the fact that we came out of it with an in-
tact productivity that was of enormous potential and we had the will
to use it to help both enemy and friends.

Now, I think even with conventional weapons one could extrapolate
what we saw in World War II by a factor of 10, let's say, and increase
this level of destruction tenfold and then extend that to the United
States on the assumption that the weapons deliveries systems would
have been different had the war been fought twenty years later. One
could visualize very serious problems in survival even with conven-
tional armaments. Now, to extrapolate that further to nuclear weap-
ons, I wonder if we don't have a body of experience that would make
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it possible to discuss the thing intelligently. This is the thing that
Stonier has done. Drawing on the knowledge of microbiology, he
has gone very extensively into the problem of disease and also the
problems that will be created by the fact that the population would
have to subsist at a very low level and under conditions which would
involve very great individual hardship. It's not the same kind of pop-
ulation that enierged from wars centuries ago when there would be
total devastation, but these were people who knew what to do. They
knew how to go back to the hills.

AYRES: Today we are much better off rather than worse off in
many ways. We know about boiling water, for example, to sterilize
it. There are a lot of things that we know which they didn't know
after the Black Death. This kind of knowledge is very widespread;
it isn't just limited to doctors or the health people.

WARREN: I think that's right but I think the question that bugs
me is what other nation is going to put their treasury in our recov-
ery as we put our treasury in theirs?

AYRES: Keep in mind one thing in discussing this. After World
War II, the U.S. GNP was 200 billion. It's just on the point of 800
billion now. If we lost half of it, a GNP of 400 billion would still
survive.

WARREN: That's right, but suppose we lose more than half of it?
A psychological feature of this that's really important is: do we have
friends who are like relatives and help us or do we have friends who
don't? This is a competitive situation.

DUNHAM: Or friends like other relatives!

WARREN: Yes. They could very easily help downgrade the gross
national product by putting us off, too, couldn't they, and by doing
everything they could to prevent our recovery in the world's markets?

AYRES: Assuming somebody else survived in a more intact way
than we.

WARREN: Yes. Your point is that South America hasn't got enough
potential to influence much in the way of our recovery, because of
their low economic level.
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AYRES: No. Only Russia or the European countries as a group.

WARREN: If they were badly knocked out, this wou] be serious.

EISENBUD: I would think the Latin American countries would
begin to slip badly if Western Europe and the United States lost their
potential.

CONARD: We would have to stop to help them!

MILLER: Don't you think it would be very unwise to count on any
help?

AYRES: Yes. On the other hand I don't think I would worry too

much about being kicked in the parts, but it does depend on how the
war was fought. Not only who won but how it started. If we have too
much of a guilt complex about it and if other people think that it's our
fault, that could be a very bad situ;.tion.

WARREN: Isn't it funny, though, when the chips are down in the
long run it's our image and personality that are still so important.

TAYLOR: If that occurred, it means to me we won the war, be-
cause if we didn't win the war it's going co keep happening. There's
not one drop; there is a drop in living and another drop in living and
another and another and it goes on and on and on and when it stops it's
because we won the war. The only way we won the war is by destroy-
ing all their weapons or because they have used them up, one or the
other. So I think . .

EISENBUD: You can have a condition of mutual stagnation.

EISENBUD: Staff, you must have given a good deal of thought to
the situation you saw in Japan because you got there almost ahead of
anybody else. As a physician, what do you think the public health

problems might have been in the first year without outside help?

WARREN: Well, they were potentially very bad. If we hadn't

used DDT right away I think epidemics would have gotten loose. This
is quite obvious in Hiroshima when I first went there. The flies were
so thick that you could see them on people, as they walked by, as

polka dots. It was hard to tell whether the white cloth was white or
whether it was polka dotted. Within a week they were gone anc this
had a big boost on the morale of the inhabitants because they knew
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now that the United States was helping them and also that the hazards
of typhoid and cholera and dysentery were not greatly reduced.

LANGHAM: Let me ask, did Japan herself have the capability of
doing this thing if we had not done it?

WARREN: No. We had upped the production of DDT. This was
the :irst use on a large scale outside of Guadalcanal by our own
forces. Isn't that right, John?

Their community medical-public health programs dealt mainly
with nutrition and keeping up production. Active tuberculusis in-
volved almost twenty percent of those under military age, requiring
lots of sanitaria. The mortality was high. One of the Japanese
doctors complained to me, "If we put in this public health policy
that you have demonstrated as being so effective, we'll have more
people to feed and empioy. We have neither the food nor jobs. It
would make our situation wor'se. " They were somewhat satisfied in
a hard way to lose some who were ill because illness put a strain on
their economy.

I was much more impressed by their wartime brutal military
point of vievw than several here who have been there after the war.
Some of you were incredulous when I said that the Japanese military
had a policy that every wornan had to have a child almost every year,
ar she was put to work in the factory or field after other males in
the community had tried to get her pregnant. I was tola this by sev-
eral responsible Japanese, so that I was convinced of its truth. After
Muckden, the Japanese military planned to train and equip and put in
to the field a million new men each year for ten years, when they
would be ready for war. They could afford to lese a million men a
year. rhus. baby production was a very important consideration.
The war's end saw the emancipation of the women.

The general disrespect for life was a cultural thing. After all,
it didn't matter too much if they died. They had a chance of improv-
ing their lot when they went to whatever was in store for them. This
was part of their culture and was the basis for the bonzai charge and
the kamikazi activity. We wouldn't in our culture have introduced
kamikazi procedures. I doubt if we could have made them stick, but
this was tied in with the religious ceremony at the time the young
man graduated and was ready for the great honor of his final assign-
ment.
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During the war, the medical schools and community practice fol-
lowed the German policies and practices. The full professor was
chief of the department, and his word was law to those beneath him.
Advancement was very slow. The Dean did nct consult with his
faculty, and made his own policy mostly after the German system.
The texts were mostiy in German. A few faculty had some foreign
training in Germany and the United States. Tsuzuki spent two years
in the University of Pennsylvania while he apparently was a ranking
Admiral, yet as Lauren pointed out, in the presence of the Herr
Geheimrat he was a "little boy" in the medical < chool hierarchy.
We met no health officers in Nagasaki, Hiroshima or Tokyo, only
members of the local TB sanitaria or medical school faculty. Nei-
ther the prefectorial governor of Nagasaki nor the acting mayor of
Hiroshima refer to a health officer, only to local practitioners who
were advising them in a nonofficial status.



SESSION VII
PSYCHOSOCIAL REACTIONS (Continued)

(Initiator: Merril Eisenbud)

PRECEDING PAGE BLANK



345

SESSION VII
PSYCHOSOCIAL REACTIONS (Continued)

PROBLEMS OF POST-ATTACK RECOVERY

EISENBUD: There seemed to be a fair amount of interest on the
question of what would have been the fate of the heavily bombed nations

following World War II had outside help not arrived, particularly during
the first critical winter. John, you've indicated some interest in this.
Do you want it or should we just throw it out?

HEMLER: Well, as we were talking this morning it became ap-
parent that in order to extrapolate the way we need to for a general
war situation, we have to move quantum jumps from the situations
that we've experienced in the past. This would require a rather large
number of assumptions and, of course, a number of studies have been
done in this area. I think there are many questions that need to be ad-
dressed in this type of general war environment, but I thought perhaps

as another intermediate step in the route to that quantum jump extrapo-
lation it would be worthwhile discussing Japan, using one single assump-
tion.

We have, in the case of Japan in World War II, a country being hit
for a number of years with a large number of conventional and incend-
iary weapons so that a good amount of its industry and its population
had been hit and destroyed. Then, coupled to that, two nuclear wea-
pon3 were detonated to provide the radiation environment, however
limited it might be. I thought perhaps there might be several things
we could do with just one basic assumption and then perhaps several
variations of the theme. The basic assumption is similar to the one
that was mentioned at the end of the last session, that no outside help
comes after this catastrophe. It's a major catastrophe-not only a nu-
clear catastrophe-but a conventional war as well. Suppose that no out-
side help had come. Could we extrapolate from there and then, perhaps
to give us a little variation here, maybe move the weapons in position
and/or location-just the two weapons that we're talking about here.
Whether this would be useful, I'm really not sure.
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AYRES: I think we have a good lesson from World War I where

after Germany was defeated instead of coming in with help, we block-
aded it. That didn't prevent German recovery. Actually Germany
wasn't physically damaged, which is a good point, but their economy

was almost wrecked by the inflation.

FREMONT-SMITH: Was the inflation due to our blocking them?

AYRES: Yes, substantially so.

HEMLER: But in World War II we had even more than that situa-
tion as a scenario really. We have it where the economy has been
wrecked, where its cities and industries have been iargely destroyed
and we do have the radiation environment that we've been talking about.

FREMONT-SMITH: In Japan.

HEMLER: We have what you might call a limited nuclear war, a
situation that we've been mentioning here, one type of weapon on New
York and that sort of thing. I think somebody has mentioned the fact,
I think it's true, that we talked best from things that we have had ex-
perience with, realizing, of course, that there are some culturaal
differences that have been brought out in the last several days. I was
just wondering what people thought about it being appropriate to make
that type of extrapolation with tnat single assumption rather than trying
to go this large scale route in a big hurry.

FREMONT-SMITH: Do we have data as to how soon and how much
we brought into Japan? Was it almost immediately? It was in some
respects of course. You brought plasma in almost instantaneously.

WARREN: Yes.

FREMONT-SMITH: What else happened?

HEMLER: By September lst we had forces in there. Well, Stafford,
you probably are more familiar with this.

WARREN: You mean as far as forces were concerned? As soon as

the surrender was over, of course, we had this huge fleet in Tokyo
Harbor and they went to shore and began to spend money.

HEMLER: Within 30 days.
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AYRES: I think we have a good lesson from World War I where

after Germany was defeated instead of coming in with help, we block-
aded it. That didn't prevent German recovery. Actually Germany
wasn't physically damaged, which is a good point, but their economy
was almost wrecked by the inflation.

FREMONT-SMITH: Was the inflation due to our blocking them?

AYRES: Yes, substantially so.

HEMLER: But in World War II we had even more than that situa-
tion as a scenario really. We have it where the economy has been
wrecked, where its cities and industries have been largely destroyed
and we do have the radiation environment that we've been talking about.

FREMONT-SMITH: In Japan.

:IEMLER: We have what you might call a limited nuclear war, a
situation that we've been mentioning here, one type of weapon on New
York and that sort of thing. I think somebody has mentioned the fact,
I think it's true, that we talked best from things that we have had ex-
perience with, realizing, of course, that there are some culturaal
differences that have been brought out in the last several days. I was
just wondering what people thought about it being appropriate to make
that type of extrapolation with that single assumption rather than trying
to go this large scale route in a big hurry.

FREMONT-SMITH: Do we have data as to how soon and how much
we brought into Japan? Was it almost immediately? It was in some
respects of course. You brought plasma in almost instantaneously.

WARREN: Yes.

FREMONT-SMITH: What else happened?

HEMLER: By September 1st we had forces in there. Well, Stafford,
you probably are more familiar with this.

WARREN: You mean as far as forces were concerned? As soon as
the surrender was over, of course, we had this huge fleet in Tokyo
Harbor and they went to shre and began to spend money.

HEMLER: Within 30 days.
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WARREN: Within less than that.

HEMLER: Yes. That's what I said.

WARREN: I spent fifteen cents to buy a couple of frogs, which

astounded the Japs. After that, the rumor went around that there
were all kinds of things for sale. They expected us to take them and
this little incident was almost a diplomatic event. We must have
poured an awful lot into Japan in a relatively short time in just the
fact that the civilians were paid for things that they did for the mili-
tary occupying forces.

HEMLER: Right. What I'm saying is, again taking the same scale
here, the prologue, the logue, and epilogue, how far down would Japan
have gone?

FREMONT-SMITH: How much further down? Did her economy
continue to deteriorate after the war was over or did it start to come

up right away because of what we brought in and what we sent?

WARREN: I can't answer that because I didn't pay any attention
to it particularly.

AYRES: Jack Hershleifer ran a study (Reierence 58) on this at
RAND, and drawing on my memory of this work and not any personal
knowledge, I think the situation deteriorated for a time.

PREMONT-SMITH: You mean some months or what?

AYRES: Possibly a couple of years. It's perfectly true, of course,
that immediate starvation was avoided, but we're talking now about
the economy.

WARREN: Yes.

AYRES: He believes that the Japanese did some very unwise things
with regard to currency controls or something of that nature. I'm
not very clear on what happened or what he thought was wrong about
it. But the actual recovery didn't start to really gain momentum for

about four or five years.

ELSENBUD: Jack Schull can help us on that.
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WARREN: There was a plan to reorganize the Japanese Govern-
ment with the introduction of new governmental policies, the setting
up of voting and its procedures, and then advice to the new Japanese
Government on what they might do during the time their financial
policies had to be rearranged. Wasn't there some kind of a struggle
between Mitsubishi and other cartels for dominance?

AYRES: See the prewar Japanese "Zaibatsu. " Mitsubishi, Mitsui
and so forth, were broken up.

WARREN: Yes, but somewhat later. This shook their whole
structure to the bottom because then they had to start over and there
was no machinery for setting up a large business, although the
Japanese traditionally had done a lot of manufacturing in their own
homes and did this very intensively during the war.

AYRES: 1950 was about the beginning of the real upsurge.

WARREN: Yes. It must have been delayed that long.

EISENBUD: That, of course, coincides with the Korean War when
we had put in about $700 million a month there for a few years.

SCHULL: There are some unusual features about the Japanese
situation which must be borne in mind. Much of Japan's steel-making
industry was still intact at the end of World War II; Yawata, for ex-
ample, which accounted for about fifty percent of the pig iron and
steel was quite limited in the immediate post-war period; Yawata was
operating at less than a quarter of its 1940 output. Many factors con-
tributed to this diminished productivity, and not the least of these was
the proposed dismantling of the mills as part of the reparations to be
paid to Russia, China, and the like. The inventory of Yawata, a tre-
mendous installation, was not completed until 1949 or thereabouts,
but shortly before MacArthur announced there would be no further
dismantling of industry for reparations. Thus, there was a hiatus of
four years or so when, I assume, the Yawata complex could have been
more fully utilized to support the Japanese economy than it was.

HEMLER: Suppose an opposing force had not been in there?

SCHULL: As far as I know there was no reason why they couldn't
utilize this plant again. Japan, of course, in this context is vulnerable
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because she doesn't have significant deposits of iron ore. The ore
would have to be obtained elsewhere.

HEMLER: So they couldn't use it.

DUNHAM: There was a lot of scrap around.

HEMLER: Where did they get the coal?

SHULL: There is much soft coal to be found in northern Kyushu
in Nagasaki, Saga, and Fukuoka Prefectures. I've always assumed
the existence of this coal was one of the justifications for locating so

much of Japan's steel industry in and near Yawata.

ROOT: They also had spared the Imperial shipyards which were
being used for the repair of American ships. Then Kaiser came in
and leased the shipyards to build his revolutionary giant tankers. He
taught the ship builders his methods, contracted out a lot of construc-
tion and suddenly all the unemployed ship workers had jobs and a big
expansion was underway providing desperately needed tankers to the
world. This was a kind of fateful spinoff. Kaiser had gone around
the world trying to lease shipyards and they had all started up pro-

duction except Japan which had been held back by the Occupation.

DOBSON: Merril, could I go back in time a bit in this hypothetical
consideration and ask Dr. Warren about the possibly very significant
health problems, pestilences and the like, which, without outside help
to the Japanese, might have modified this kind of economic recovery?
I wonder if he would be willing to either tell us or to speculate what
he thinks might have been the situation without DDT and without the
other medical and hygienic measures that we helped them with?

WARREN: Do you wish to limit this to Hiroshima and Nagasaki?

DOBSON: I thought maybe Japan as a whole.

WARREN: As a unit, it has been mentioned before, they lost, pre-
sumably, effecti.vely more than half their people and in effect their
whole metropolitan area was essentially abandoned because there was
nothing left there to develop any kind of activity. Even the gas tanks
were ruptured,, so there was no gas. The power stations had been
badly bent so that it would take some considerable repair to get them
back into being. I don't know about the hydroelectric power sources,
but there was almost no power there. The hospitals, of course, were

L
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gone. There were some outlying sanataria where the surviving doc-
tors collected. In Nagasaki, which had part of the town left on the
south and where the prefectural governor presided, he still had the
majority of the staff yet in hand because he himself was not injured
in any way. He orga:ý,14 feeding of refugd nd the injured.
In fact, this became a complication because the place of a patient
wh- died was apt to be taken by somebody who just walked in and
laid down on the mat hopefully to get a handful or a couple of balls
of rice and some tea, which was issued by the Prefectural Govern-
ment. So this was a way of getting some food. They had to be given
the bum's rush to make place for those that were injured.

With the lack of people in the area there was no health problem as
such outside of the casualties. But the potential was there certainly.
The water was off for quite a few days because the leaks were just
everywhere and they had to shut off between the intact and the damaged
areas in order to get water pressure back in the center of Nagasaki.

There was another serious problem in Nagasaki. The honeybucket
system continued to work from the south part of the town. But the
barges began to overflow because the men who managed these barges
had been killed or died or fled. Anyway, there were none available.
So the manure, the human manure, just piled up there and this made a
very bad stench and a very bad fly problem.

FREMONT-SMITH: On the barges?

WARREN: On the barges. They would just bring up the honey-
bucket, and the barges were full so they would just dump it all into
the estuary, and it was just on the surface everywhere. So this prob-
lem created an emergency which the Prefectural Governor somehow
got the manpower to deal with. He had the barges towed out and the
disperal of the contents was then carried out in the usual channels
because outside of the city area the farmers were ready and organized
to receive the honeybucket materials. But I would say pretty nearly
a month went by before that really got taken care of properly. The
life of the rest of the town went on pretty well, I think. The restau-
rants worked and they had no trouble getting food. Of course, you
would naturally expect we would get preferential treatment.

DOBSON: But supposing the Americans had not been there and
there was no outside help, what would have been the situation?
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WARREN: I think they would have had to do something like this

anyway. After all, these were sophisticated people; they had a pretty
sophisticated government; they had a big industry there. Of course,
the military establishment was the major support of Nagasaki. Its

Faople mainly perished.

UPTON: What fraction of the population perished or was incapa-
citated ?

WARREN: My figures, of course, are greater than others, but I
get nearly 100, 000 in Nagasaki, which is well around half. It was
the whole Urikami Valley clear to the terraces all around down as far
as the Mitsubishi Works near the gas tanks.

UPTON: It left a great many people, though, who could begin
quickly to institute emergency measures.

WARREN: Yes.

FREMONT-SMITH: These 100, 000 perished or were incapacitated
and perished?

WARREN: I think perished.

FREMONT-SMITH: Then there must have been quite a large num-
ber that were also knocked out but were .....

WARREN: Yes, but a lot of these perished right away.

FREMONT-SMITH: Right. How many would you say were capable

of functioning? That was really your question?

UPTON: Yes.

FREMONT-SMITH: 50, 000 do you think?

WARREN: Well, another 100, 000 in the town, say, within a day.
These were around the corner or across the Bay, you see. But they
didn't want to go into this area. This was a different kind of explosion
and the word got around awfully quickly that this was different.

EISENBUD: You see, the situation would have been very different
if instead of being air bursts these were surface bursts; if instead of
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being 20 kilotons they were more like 100 kilotons or a couple of
megatons; and, let's say, in addition to Hiroshima being bombed,
Kure, a short distance away, was also bombed.

WARREN: This would have eliminated the help.

EISENBUD: And this really is the extrapolation that's hard io make,
For those of you who haven't seen it, I would urge that you look at the
maps that are included in the volumes of your Joint Committee or,
Atomic Energy showing the fallout patterns throughout the Ur.ited
States and particularly of the eastern United States coated with lethal
levels- superlethal levels of radioactivity. In other words, leveis in
excess of 400 or 500 r total.

WARREN: This really wasn't much different from Yokohlizna or
some of the other places except it happened in one day.

EISENBUD: That's right. So this really is the bridge that we find
hard to cross because of lack of experience.

DUNHAM: Let me ask a question, Staff. It may sharpen up this
other thing again. From what you saw and heard, even if these cities
i•.d been isolated and no help had been able to get in in any big way,
such as DDT, would there have been a real problem of epidemic
disease other than insect-borne or tick-borne? In other words, would
typhus be the cr.tical one you would worry about?

WARREN: Well, typhus coming from returning soldiers.

DUNHAM: But would they have been able to handle the ordinary
water-borne diseases in the absence' say, of a flu epidemic which
nobody can either increase or decrease? Typhoid or cholera-would
it have been thinkable or unthinkable?

WARREN: This matter came up in the first week because of the
bloody diarrhea which the patients had who had the gastrointestinal
destruction, and for a couple ot days they tried to mobilize whatever
resources they could gel to deal with the impending cholera or typhoid
epidemic. This consisted mainly of getting ready to throw out the
tuberculosis patients who could be handled outside, and expecting to
bring in a limited number of casualties to these two or three tuber-
culosis hospitals which were on the outskirts, maybe five or six
miles out. BtMt other than that they had ao resources to deal with it.
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You see, a lot of the doctors and nurses died, leaving, let's say,
three-quarters of the staff of the Nagasaki medical school who were
in a very strong concrete building or who were out of town that day.
But even there they had brought in patients on doors, and I suppose
a large number walked in. But then the short circuits in the Nagasaki
medical school had caused fires which burned up the majority of the
wards. I think the second and third floors were pretty badly gutted
everywhere; the beds were burned, and the bedding was burned because
of the maplewood flooring which conducted the fire through the building

wherever there was a little- breeze downwind. So I don't think they
could have done a great deal.

DUNHAM: I'm not talking about treating epidemics, once they

have occurred. Would just their natural habits and degree of sophisti-
cation have see.n to it that you didn't have widespread water-borne

disease?

WARREN: The chances of it being water-borne would depend upon
how good the chances would be for the reservoir in Nagasaki and the
ones in Hiroshima to be contaminated. I think this is pretty near
zero, although there were people living on the hillside above the re-
servoir, b-it it's not very likely that they would have harbored some
returnees who brought the disease in and that it would then spread
from their honeybucket toilet arrangements into this reservoir.

DUNHAM: It takes an awful lot to contaminate a very large re-
servoir effectively.

WARREN: That's right.

DUNHAM: With the delay in pipes and things.

WARREN: All of the other arrangements which are essentially
barriers to the threat of the disease. It's a different situation where
you've a stream from which a lot of people drink, and this was not
the case here. I doubt if arybody drank out of the stream that ran
down the center of the valley. They drink hot tea, not cold water.

CONARD: How long did it take for voluntary medical personnel
from outside communities to get there to assist them?
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WARREN: Well, I don't think any came in outside of the teams that
went down there from Tokyo and Osaka to study the situation. There

Swere several medical officers who came in with a little Japanese major
from ture. But they didn't do anything but look. In Hiroshima, of
course, the mayor died and most of the city officials were casualties
one, way (or another. So they couldn't act. But in this book that some-
body nientioned it gives a diary of the time. It's quite accurate in what
happened there in trying to set up a city government to make some
sense out of their problems. They got clothing and food and things
from volunteers, but it took six months or longer, I guess, before
this camne in in any organized way. That was only after people began
to come back in.

EISENBUD: I wonder what fraction of the food consumed by the
Japanese in the first year was brought in. Was there a significant
fraction of it brought in?

WARREN: Only until the local crops were harvested.

DOBSON: Was there a rodent problem of significance in either of
the atom-bombed cities in Japan?

WARREN: There was almost no animal life. We saw one dog in
Nagasaki and he was a great big police dog. He wandered around like
a wolf for a couple of days. But there were no bodies around, no rats,
no cats yet in Naha. On the other hand, when we went through Okinawa,
there were lots of rats and the stench was pretty bad even though Naha
had been bulldozed flat then. But there were still available parts of
bodies, I guess, if the rats dug down. I suppose there was a consider-
able amount of food that had been destroyed by the shelling and was
available even after the bulldozing. Okinawa had large farms. There
was a big farming area around there and some of the forests and wild
lands, so the animal population was available. But around Nagasaki
and Hiroshima, while there was a lot of bamboo, it was pretty heavily
cultivated, and I imagine they had hunted down and consumed things
like rats. There was little food for pets and there were no game ani-
mals.

CONARD: Would you say the medical facilities in Japan had been
pretty well exhausted because of the long war?

WARREN: Yes, they were short in all medicines.
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CONARD: Which would be in contrast to the situation in this coun-

try, if we had a sudden atomic war; we would still have in the fringe
areas many medical personnel and supplies available. The situation
is not exactly comparable in that respect.

WARREN: You will recall their policy of putting a million new men
a year in the field equipped and supplied. This included all of the
necessary accessory military and medical equipment and fuel. The
home front began to sag and then the military support began to suffer.

In the last year they could not do this and caused a very severe
crisis, so that there was a minimum and in many places no replace-
ment of supplies including medical instruments and medical supplies.
Part of this was due not to the amount of damage to their cities but
because they had no more imports of steel and aluminum and they had

stripped all the bannisters and all the statues and everything that had
metal. The oniy thing that didn't go was the big statue of Buddha and
things like that, but even the shrines were deficient in metal.

BRUES: When I was there in the second winter they had not re-
placed the glass in the hospital windows in Hiroshima because of the

cost in fuel of making glass.

WARREN: Fuel was very scarce.

BRUES: Yes.

EISENBUD: Hiroshima has a fairly mild climate, which is helpful.

WARREN: Yes.

EISENBUD: In contrast, let's say, to the northeast United States
where in the wintertime you would have probiems that the Japanese

didn't have, even in Tokyo.

BRUES: Yes.

WARREN: Tokyo gets pretty cold.

EISENBUD: Tokyo gets pretty cold but they don't have the heavy
storms that we get; subzero weather.

WARREN: No.
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TAYLOR: Does anybody have any idea 6f the amounts, in dollars
and cents, of materials and supplies and money that were furnished
the Japanese by the U.S. ? In other words, what kind of support was
really given to Japan from the end of the war until 1950 or so? Was
that half a billion dollars a year of which half was money and half
was supplies, or what? Does anyone have any idea?

EISENBUD: Well, in 1950 the figure that sticks in my mind is some
$700 million a month. Is this too much that was being spent in Japan,
$700 million a month being spent in Japan in support of the Korean
war? This had a tremendous effect on the economy, but I could be
wrong with that figure. It's something I could check.

WARREN- Undoubtedly right. We deposited a lot of K-rations in
Japan which were given to the Japanese as an easy way of supplying
food. We had a big excess at that time, too, but it didn't come until
after many months.

EJSENBUD: Yes.

TAYLOR: Did this really make a big dent in the Japanese food
problem?

WARREN: Well, I think so. There must have been millions and
millions of cans.

DUNHAM: When did the rice rationing go out, Dr. Schull?

SCHULL: Rice rationing was still in effect as late as 1953 when
the clinical portion of the genetics program was terminated. There
was access, however, to much more non-rationed rice. and as a conse-
quence many individuals no longer felt the same compulsion to make
certain they obtained their rations. The government still maintained

the ration machinery for some years after 1953, but inore and more

persons who could pay the higher prices had turned to the free market.

DUNHAM: But you would say that it was probably critical for at
I.east five years?

SCHULL: Yes. It was certainly still critical in the -arly 50's-
say 1950 and 1951.

EISENBUF: I noticed a big change from 1950 to 1954. I didn't
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get there in 1953; from 1948 through 1952 the people looked about the
same. They were pretty shabby; I couldn't help but feel sorry for
them. Most of them had pre-war clothing and sweaters with lots of
holes in them and beat-up old sneakers and things like that. When I
got there in 1954 there was a big difference. The girls were begin-
ning to look after their appearance, and there were new clothes; you
began to see that they were on the upturn.

TAYLOR: The question was how much of that would have happened
without outside assistance.

EISENBUD: The impact of the Korean war was enormous in the
parts of Japan that I saw up around Tokyo and down around Hiroshima
where the U. S. and Great Britain had bases but I don't know what
the figures are in relation to their own economy.

FREMONT-SMITH: So it wasn't our effort to help Japan but it was
our fighting the Korean war that helped them, incidentally.

TAYLOR: That was of the order of 10 billion dollars a year, I
would say.

EISENBUD: Probably.

TAYLOR: That was what, a few percent, 10 percent? What

would one say the Japanese gross national product was?

SCHULL: I have no idea.

TAYLOR: Was it $15 billion a year?

EISENBUD: It was a few hundred dollars a year per capita in the
early 50's.

WARREN: We didn't have any drives to supply cooking utensils
like we did for the Germans and the Austrians.

TAYLOR: It was a big chunk, wasn't it?

WARREN: So, in that sense, our population didn't contribute di-
rectly to the recovery as they did with the Europeans.
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DUNHAM: Let me ask you another question that may sound foolish,
but I don't intend it that way.

FREMONT-SMITH: There are no foolish questions in these con-
ferences.

DUNHAM: In these exercises that we were having, are we to con-
sider ourselves to have won or lost the war in conventional terms?

FREMONT-SMITH: Both.

DUNHAM: You know what I mean. What's the psychology? Did
the Japanese lose and they knew they had lost? Is this situation
we're tr ing to extrapolate to, is it one in which we lost in the old-
fashioned sense and know we lost, or is it one in which, in one
sense, we won but we're in a hell of a shape? I think this would
make a great deal of difference in the motivation for recovery.

FREMONT-SMITH: And the morale question.

WARREN: I would like to know in that context, too, if we lose,
are we invaded and do we have a local official from the foreign gov-
ernment sitting in Washington telling us what to do?

TAYLOR: I don't know whether the winners would do it this way
but one way they could act as though they had invaded the country is
to have a lot of lett-over bombs which would be used to threaten us
if we got out of line. Then what would get set up, presumably, would
be some provisional governments of which the members would be
Russian or Chinese or what have you. What would be held over us
there wouldn't be bayonets but long-range missiles.

FREMONT-SMITH: How about assuming the simpler one; let's
assume that we won and know it. This is at least a little bit easier to
work with. Try that out first and after we've settled that one we can
move on.

SCHULL: In the case of Japan, there was one special problem
created by the loss of the war. The Japanese suddenly found them-
selves obliged to house and feed some six million individuals, civilians
and soldiers, compulsorily repatriated from Manchuria, all of south-
east Asia, etc. This was a sizeable burden to add to an economy
which was already hard-pressed. If Japan had won the war, this par-
ticular problem would presumably not have arisen.
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FREMONT-SMITH: Yes; in fact they would be sending people out.

SCHULL: Yes.

CONARD: What was your impression of the psychological reaction

of the war on the Japanese people as you observed it?

SCHULL: How they respond to it now? Then?

CONARD: At the time you first saw them, did you see any resi-

dual psychological effect in the people that you could relate to the war?

SCHULL: No, but it would have been a very difficult evaluation
for me to have made then. i spent the war years in the Pacific and

must confess my reactions, when I first landed in Tokyo after the

conclusion, of the war, were ambivalent. I frankly didn't know whether
I harbored any residual hostility to the Japanese. If I did, I may
have over-compensated with time, at least so my wife accuses me.
I've much admiration for Japan and its culture, and may, as a conse-
quence, have lost the objectivity to critically evaluate certain aspects
of that culture and the people. It is my impression, however, that
most Japanese felt they had been badly misled in getting into the war
in the first place and few seemed to feel any personal guilt. Some
were stunned by the events, I suppose, but most seemed prepared to
accept, almost enthusiastically, the dictates of the occupying forces.

UPTON: I would like to ask Bob Miller. He spent a good bit of
time over there. How would you respond to this question, Bob?

MILLER: Unfortunately, Dr. Lifton should answer, but he is not
here. It was my feeling in the pediatric clinic, without being able to
document a word of it, that the most prevalent late effect from the
atomic bomb was the fear of late effects-a fear of all somatic and
genetic consequences.

FREMONT-SMITH: From the bomb-not from the war but from the
bomb particularly?

MILLER: From the bombs, right. But the physical effects were
very infrequent. They were large enough to show that they were the
result of radiation, but they were still small in numbers. We did see
children and mothers who were fearful of late effects, and sometimes
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incapacitated by such fears. I don't know what the numbers were,
but I thought they were large.

DUNHAM: Was it 10 percent or 50 percent?

MILLER: I would have guessed that it was 50 percent or perhaps
even higher.

DUNHAM: You mean these people were essentially not contributing
anything to society?

MILLER: No, but they were living in fear; fear of marriage when
they got older, fear of having defective offspring.

MILLET: What percentage did you say?

MILLER: I said I would have guessed over 50 percent had this
apprehension of late effects; premature aging, premature mortality,

leukemia, children with congenital defects.

CONARD: In the Marshallese there were many fears, too, about
the fallout. For instance, they attributed fish poisor.ing, that has
been going on for years in these people, to the fallout. If the arrow-
root flour is improperly prepared it can cause a soreness of the mouth
and digestive tract and they immediately started claiming that this
was due to the radioactive fallout that had gotten on the plants. You
do have these psychological factors that need an awful lot of reassur-
ance by competent authorities.

UPTON: Didn't you say, Staff, that they were thoroughly demoral-
ized; that there was speculation about a poison associated with the
detonations, which caused panic and hysteria and anxiety among the
survivors? Then they saw their fellows suddenly sickening and dying
after they thought they had escaped. Families lost dear members of
the household after a time when supposedly they had escaped unscathed.
This led to a succession of recurrent waves of alarm.

WARREN: That's right.

UPTON: And depression.

MILLET: Over how long a period did that go on?
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WARREN: Well, for about two to three months, and by that time
most of those who were going to die had died. But they were still
alarmed about whether this would not flare up again and there were
lots of questions on this.

UPTON: I can see liow this would very seriously complicate the
work of an emergency team. If the leader, so to speak, on whom
all reliance was placed, developed radiation sickness himself and
had to be replaced, and then his successor dropped dead by the way-
side, this would be a very demoralizing and disruptive influence.

WARREN'. That's what happened with the Mayor in Hiroshima.
He died. Also the commanding officer of the contingent bivouacked
in Hiroshima and most of his aides suffered a delayed death.

DUNHAM: I would expect this to go on much longer in a fallout
situation.

UPTON: Yes.

DUNHAM: It would not all be LD-50, a 30-day sort of proposition
with a few stragglers up until a month or two later, but you would
expect certain groups of people to hit their peak mortality at sixty
day s.

MILLET: How did the leadership develop after these officials dis-
appeared?

WARREN: Well, a young major came over from Kure and tried to
take command, and, of course, he did not have any great number of
troops available. He had been bombed over there, up at Yubo, and
he didn't know quite what his prerogatives were, but he couldn't
bring in any food although I think he attempted several small provi-
sions of food. In this chaotic period the strongest personalities will
begin to emerge-the man with leadership. He appeared as the acting
mayor who came up from the ranks, began to get clothing and organ-
ized the people and began to get food, and was finally the mayor. But
they had a couple of false starts, too. This wa6 rather slower I
think in developing than it would be in our country. You see, they
really were under this military regime which, up to that point, sent
down dictums from above and the gendarmes relinquished their con-
trol rather reluctantly, but finally did. Of course, they had no mobs
to deal with or anything uf that nature.
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EISENBUD: After World War I, I seem to recall that there were
bands of children who in a few years grew to be adolescents and
roamed around eastern Europe, but I don't recall that anything was
said about this after World War II. Was this because in these coun-
tries they took care of the orphans in better style or what? Or was
the economy left at a higher level?

DUNHAM: I don't know, Merril, but I have a feeling that this did
go on in Central Europe after the war but for only a year or two,
You read Russian stories of children, their own children .....

EISENBUD: Yes.

DUNHAM: I don't know where it would be documented, but it wab
a transient thing.

WARREN: You recall the wolf children.

EISENBUD: Yes. That's in World War I, I think, where I first
heard that word.

DUNHAM: I think the same thing happened.

ROOT: You had it in Germany ir all the bombed out buildings and
things, but I do think the mass of American support that came in
counteracted a lot of that.

HEMLER: During the first year they had a number of children and
all of your various so-called DPs wandering, trying to get away from
Germany or wherever they were back to where they had comte from.

EISENBUD: Yes.

HEMLER: It took over a year to organize these people-to get an
organization going where camps were established. Although I say
over a year for the complete organization, in many canes it occurred
as the arnies moved into Germany. It was a full year before they
got a complete organization where they had full communications so
that messages could be transmitted back and forth on people regard-
ing their relatives, and before food supplies w-re adequate and not
rationed, and so forth.
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WARREN: I understand from some of the earlier meetings that we
had long ago that the worst police problem was the person looking for
his wife or family or child. Murders were committed; they would
steal food and disrupt communities and they would be gone the next
morning or even that day, looking, looking, looking, and they wouldn't
subscribe to any discipline. They would do no work because they

hadn't found their family yet. We went to great trouble in Civil De-
fense to try to devise a way of reporting survivors and their location
and get commnunications back and forth to locate absent members of
the family.

One of the important elements that would determine whether a

civil defense organization would stand still for the attack was the
safeguarding of the family for a man who had a responsible position.
Could he be guaranteed that his wife arid children and other depen-
dents would be safe while he carried out his assignment? I don't
think this has been solved yet.

HEMLER: The military ha3 set up a rather elaborate network for
doing just this.

WARREN: Yes, a very elaborate one.

HEMLER: Because one of the original problems considered was
the fact that here you have a commander of a garrison and no matter
how he may be regimented, if he doesn't know that his family is well
taken care of, how well will he react to taking and to giving orders?

WARREN: Yes. Would he go looking for them and abandon his
post?

HEMLER: Right. Not only him. He may be regimented enough

but how about the men under him; the troops that he needs to ure to
direct and control.

WARREN: That's right.

SPEAR: This was brought out also in the "Goebbels Diaries"
(Reference 59). I recall that he was quoting Albert Speer (no kin!),
who reported that where German production centers had been heavily
bombed and damage had been done t. the factory and workers as well
as their homes, they were able in a fairly short time to make repairs
that would have kept them at, say, sixty-five percen1 t of production.
But they couldn't even make a start on significant production until the
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workers had somehow made arrangements for their families that
seemed adequate to them. They wouldn't come back to work even in
a regimented society like Nazi Germany. I think this is a very im-
portant consideration in planning for constructive recovery efforts,
to make provision for the family to be reunited.

EISENBUD: How long does it take for an unattended factory to get
so rusty that it can't be put back into operation?

WARREN: I've heard a figure of twenty-four hours in the rain and
maybe three days in dry weather. Factories, in general, particularly
those that have heavy machinery where the bearings can get rusted,
get frozen. If there's no roof, then they get wet and this makes a
very difficult maintenance problem. These figures were quoted be-
fore I went to Japan to see what the percentage was. The engineers
in my party were to try and estimate how much of the production of
the Mitsubishi Works was put out of action.

AYRES: You said seventy-two hours would be the upper limit for
a shutdown?

WARREN: Then you've got a problem of complete takedown of the

moving parts and relubricating the bearings and removing the rust
which forms quickly if wet by rain.

AYRES: Before you start up?

WARREN: Before you 3tart up again. Depending on your man-

power available and a few parts, this determines the time.

TAYLOR: I wonder if factories in the United States that depend

heavily on electronic programming are mre or less susceptible?

WARREN: And water damage? Didn't we have some experience
with typhoons where the roof was taken off of factories where there
was a lot of electronic gear'? That would help in this.

TAYLC : There may be a high short-term susceptibility in the
sense that 's easy to knock out the control system but it may be
easier to put it back into eperation than the more old-fashioned type
of system. I just have no idea.

EISENBUD: I don't know. I was amazed Lo find after the blackout
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that there was so much turbine damage in the Northeast and the tur-
bines now -,re very large. They are building them at one-million

kilowatts. This put a real serious crimp into the area of this power
supply; they had so much turbine and generator bearing trouble that
a fairly large percentage of the generators had to be repaired.

TAYLOR: That was just because a very sensitive thing was knocked

out.

EISENBUD: Yes.

DUNHAM: There was a hurry to get it back but after one of these
deals, what's an hour or two extra?

EISENBUD: Yes.

MILLER: It has been shown that when the Japanese thought they
were threatened by fallout they became panicky, whereas in Palomares,
where fallout really occurred, the Spaniards did not become panicky.
What would be the likely situation, say, if a similar thing happened
in Berkeley and fallout fell on the campus? Would the people there
be more Spanish or more Japanese in their reaction?

WARREN: Civilians would be abandoned except inside the univer-
sity building! [Laughter]

DUNHAM: You can't jump from an alpha situation where Wright,
in all good conscience, could reassure them that here wasn't any im-
portant problem, to a situation where you have highly radioactive,
penetrating fission product radiation which does require that you put
something between you and it. I'm not sure that you can jump from
one to the other. But your question is still a valid one.

HELMER: I would say jump from one to the other.

DUAHAM: Yes. How would the people react?

MILLER: What would happen? Would Governor Reagan go on the
radio and reassure the Berkeley students? [Laughter] Is there a
plan of action to reassure the people should fallout occur in California?

WARREN: Yes, a very extensive plan was worked out statewide
many years ago, but I think the best-controlled plan was the radiologi-
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cal defense plan, because this was at the height of the emphasis on
this subject. Plenty of money was given in the early days to organize
the program; lots of equipment was available. Chuck may remember
when this test at Nevada went into Los Angeles; we had a complete
contour by the next morning.

DUNHAM: Yes.

WARREN: The word came at four o'clock from Nevada that it was
likely to happen, and by the next morning we knew the contours, if
any, all over the state. Then there's a good level at which a certain

occupancy or non-occupancy ua,. occur and there are extensive in-
structions for cleanup, which probably won't work.

DUNHAM: It will keep the people busy.

WARREN: Yes, it will keep people busy.

SPEAR: Is that degree of preparation still existing in California,
Staff?

WARREN: The University maintains a pretty tight organization
partly on the need to monitor the laboratories using isotopes and
nuclear machines. Countrywide you will find the isotope people
hooked in with the students' health and safety policy on the campus.
Isn't this true at Ann Arbor? And as far as the universities are con-
cerned, their local problem is probably in good shape organization-
wise. They may not have a director who runs the Civil Defense but
there's usually a man who has responsibility, most often, I think, in
student health.

EISENBUD: Staff, we are contemplating situations in which pre-

suinably attenuation factors of the order of 100 would be needed over
relatively large areas to protect people, so that the dose on the out-
side could be something like 40, 00G r total which would be several
hundred or maybe a couple of thousand r per hour initially.

WARREN: That's a pretty severe restriction since we were mak-
ing all of our original estimates on the basis of a bomb or two. Now,
I don't know. I'm not one of the team any more, so I don't know how

these adjustments have been made.

EISENBUD: Yes. These are the things that bother me and still do.
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Many of the Civil Defense handbooks at the local level were finished
back in 1950.

WARREN: Yes.

EISENBUD: f he handbooks were based on the nominal bomb con-
cept where the military people told us that nobody would want to
waste a bomb on the ground because they could get more higher up.
This is what we were told in those days and the instruments are
geared to handle them with essentially no radioactivity or levels
that can be dealt with.

AYRES: Are you sure of that? I don't believe that's so.

EISENBUD: Yes, it is so. Well, I don't know of any large city,
for example, that has anything other than hand-held counters and
detectors that have to be taken out into the area and read; and then
you've got to go somewhere, to a telephone usually, because they
don't have their own communication system.

AYRES: Are you talking about instruments or doctrine?

UPTON: Radiation monitors.

EISENBTTD: What I'm saying is that the monitoring system.

AYRES: I thought most of the peacetime monitoring was primarily
the responsibility of the Division of Radiological Health of the Public
Health Service.

EISENBUD: No, it is not. Why would that be?

WARREN: I insisted when I was a member of the Scientific Com-
mittee that the Air Pollution Control put up fixed radiological moni-
toring stations with communication to the central station. So, in Los
Angeles, San Diego, San Francisco, and I think in Sacramento, there
is a constant background reading. Part of that is to get some exper-
ience because occasionally from the former testing we had some fall-
out. Whenever there was an opportunity for a Russian or a Chinese
meaaurerr.'rt, these were made too, routinely, even if they showed
r-thing.

uPTrON: Are they supplied by emergency po'ver?
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WARREN: Yes.

EISENBUD: How many do you have, do you know?

WARREN: I think there are seven in Los Angeles with pretty wide
coverage; I don't know the number, but it's comparable in San Fran-
cisco; and Oakland and Berkeley I think have some. Now, of coarse,

the big radiological laboratories allhave background counts daily, so
that they would be able to give a quick count. There are many in
industries (like North American where, during the episode with the
Nevada fallout the background of their instruments rose when people
tracked it in from the parking lot).

EISENBUD: Yes. Of course, these instruments would be totally

ineffective in a high level situation, Staff.

WARREN: Yes, but they would get an alert. They would get some
idea.

EISENBUD: Yes. One of the critical things, in contrast to what
we have all experienced where a bomb goes off a hundred miles away
and you get a fairly uniform level of fallout, is that in an attack situa-
tion the gradients would be very steep. We have seen on the board

here that the gradient between the northern Rongelap Islands and the
lower islands, which were only 30 miles away, wa;, what, a factor
of ten?

CONARD: Yes from 150 to 2300 rads.

EISENBUD: More than ten. So, you see, for decision-making pur-
poses a man needs better information than you can get out of rela-
tively few instruments. On the study we made in the metropolitan
area, we included something like a hundred automatic stations (I don't

remember the exact number we decided we needed), and the cost of
this was just prohibitive in terms of what people were willing to pro-
vide in tho. e days, and for that matter still are.

DUNHAM: Of course, if you had planes you could do aerial surveys

which would be quite helpful.

EISENBUD: We looked into that, too, Chuck, and concluded, largely

based on the experience that we had developed in the later tests out in
Castle, that the planes would become so contaminated that they couldn't
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get the information in the first hours when you need it for decision-
making purposes. You can get it after the stuff had blown away.

DUNHAM: After that, yes.

EISENBUD: Right. In other words, it could be tragic if you keep
all of your police force underground because you think that you can't
sacrifice them by sending them out, if it turns out that the levels
were actually low enough so that they could go out and perform their
duties. On the other hand, if you had misinformation you could send
them out and kill them with a few thotisand r. So the information has
to be good, it has to be delivered promptly, and it has to be delivered
with a fair amount of detail with respect to geographical coverage.

FREMONT-SMITH: And it has to be believed.

EISENBUD: I just don't know of a single system that would do that
anywhere in the United States. I may be wrong, because I haven't
had contact with it in the last few years.

WARREN: I dislike very much the thought which is in the minds
of certain mayors that I've dealt with-"Well, if we get an alert, we'll
put up all the equipment that you want and you won't have this gap. "
This came out in the discussion with the supervisors, too, but they
agreed to these seven stations with power and everything. The reason
for the emergency power that we were so quick in obtaining is that
the same need comes up for monitoring of the ozone and other instru-
mentation for carbon monoxide, to avoid having a power failure, which
is not uncommon in our area for small periods of time. These sta-
tions all have emergency power for active monitoring of equipment
for radiation safeguards. If each had been put out there by itself we
would have had a more expensive installation to supply it and we might
have failed to get them.

DUNHAM: Merril's proposition is that you've got seven stations
for the whole State of California.

WARREN: At first this was the case.

DUNHAM: Maybe it's 50 now, but it still doesn't give you a real
pattern.
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WARREN: If you get one reading of 100 r, that's enough. These
cover the wind patterns of our Los Angeles basin very well.

DUNHAM: Sure.

WARREN: You know then to be very cautious in policing and other
things that would require exposure on the streets.

EISENBUD: Yes, but what I'm saying, Staff, is that an efficient
recovery requires that people have to make decisions, have prompt
information about radiation levels, blast damage, and I don't know of

any system for getting this.

WARREN: Yes.

EISENBUD: ...... for getting this to the officials in a reasonable
period of time. I do know that in Nevada, with the best of equipment
and for all practical purposes an unlimited number of personnel, it
would take at least a day to construct the isodose levels with suffi-
cient detail so that you can really make a decision within a factor of
two or three as to what the level was. If you had an area where it

says the total dose is going to be 200 r and it turns out to be 600, that
is a dreadful mistake. If you keep the people out because you think
it's 600 and it's only 200, then you may have wasted lives.

Now, in the Pacific on the scale of superbombs it used to take two
or three days to work out the isodose patterns. You had to fly in a
lot of territory.

WARREN: There are some benefits from the visual aspect and
drift of the cloud and in knowing your local meteorology. If you can
locate the site, then you can guess at the upwind safety aspects from
fallout. In our case we are very fortunate because we have a moun-
tain essentially in the center of the town from which Civil Defense
has a lookout and monitoring station. You would know right then-
headquarters would know and would have on their network information
that there was a visible detonation in such-and- such a quadrant, and
other information as it develops.

DUNHAM: Let me put out another question just to keep the ball
rolling, and that is, is it safe to assume, on the basis of the Bravo
experience, that unseen fallout is probably non-lethal?

CONARD: I would guess yes.
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DUNHAM: I don't know. Do we have any experience other than

with coral fluff which apparently is quite readily visible even to the
Rongerik people?

EISENBUD: Well, Chuck, if it's going to do a lot of harm, it has
to fall out.

DUNHAM: Eventually fall.

EISENBUD: It has to fall out within a few hours. In order to fall
out within a few hours, the particles would have to be greater than
about 29 or 39 microns and they would have to exist in large enough
numbers so that I think you could see them.

DUNHAM: Is this important?

EISENBUD: Yes.

DUNHAM: Better than a reading'?

EISENBUD: No, I don't think it is because a fallout won't be white
and this is something that bothers me.

WARREN: You're thinking of 100 miles away where you can't see
the column, are you not?

BRUES: You can see the burst.

WARREN: Because a column, in general, would have some moisture
in it.

EISLNBUD: You can't always see the column anyway, Staff. I mean
it could be a cloudy day and you would have lots of dust kicked up. You
see, we have exploded these things under rather unusual circum-
stances necessitated by the fact that they are tests. Over the desert
you don't have the conflagration that you would have in a large built-
up area. You know better than I what Hiroshima looked like just a
short while after the fire. I don't think you could see the column very
far away particularly if it was in the superton range, but you're going
to have fallout because you have fallout, not radioactive fallout. Every
fire produces fallout of carbon some distance away. I've seen it in
New York City from forest fires up in Canada. This could affect the
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population and you would have to have a very quick means of determin-
ing whether or not this stuff was radioactive.

The other thing I've often wondered about is how the character of
the fallout would be influenced by the fact that now, instead of scaveng-
ing the condensation and having a fallout of relatively small particles,
this carbon stuff would build up in the fallout ';ystem. Is this going
to have characteristics completely different from anything we are
used to dealing with?

WARREN: It's I'ke the stuff that settles on your curtains and your
wife has a hard time washing out.

EISENBUD: Yes.

WARREN: I don't think we have yet solved the problem of cleaning
streets and surfaces and other areas which you think you should clean.
Whatever you use, it just displaces the site of your contamination,
and if you get it into storm sewers, this might not always be a boon.
It might end up in the water supply and give you another problem.

EISENBUD: Yes.

WARREN: I don't know that we have solved this, have we?

EISENBUD: No. Very little is known about it. The other things
that I think we ought to get into, which we hardly touched on, is the
question of fire. I would like to ask whether anybody has experience,
or knows of experiences, of how cities burn when there are no fire-
fighting efforts, which we would have to assume would be the case
with flash fires, fire storms and so much radioactivity that you
couldn't deploy your fire fighters?

WARREN: I saw Bel Air burn and a house go in three minutes in
what was the equivalent of a Bunsen burner temperature. The fire
department was completely helpless because of the size of the flames,
the area involved, the updraft which developed, and the fact that the
very dry air just rmade an explosive situation.

FREMONT-SMITH: So, without any fallout to bother with..

WARREN: ..... and no contamination to inhibit it. Now, if you
bad that area all nicely contaminated, spread all over, it would be
different.
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CONARD: We probably wouldn't have a fire storm in an American
city, do you think?

WARREN: Yes, I think so.

UPTON: They had a terrific fire in McCormnack Place just a year
ago and that was supposed to be a fireproof building.

SPEAR: It had a lot of combustible material in it.

UPTON: Most buildings are full of combustible material.

SPEAR: That was furniture and packaging material, and so on.

WARREN: In a densely packed residential area with houses 20
feet apart, you would get good fires started. I think in our area our
fire chief is just panicked all the time. If a good-sized fire started

with good updraft developing, and we unfortunately had a wind, it
would be a very serious problem to control even under normal con-
ditions, i.e. water, equipment, men, etc.

DUNHAM: Was there any fire-fighting at Nagasaki? We know at
Hiroshima it was essentially zero because they had no opportunity to
fight it and it was a fire storm that was comparable to Dresden. But
what about Nagasaki?

WARREN: They had fire lanes. This was very effective in stop-
ping the progress of the fire southward toward. the mouth of the
Irikami Valley. They had a lot of antiquated equipment around. We
saw a lot of burned firehouses. But they had a fire storm, too,
Chuck. It wasn't as dramatically described as the one in Hiroshima
was, but in about half an hour to three quarters of an hour the short
circuits and the hibachis fired buildings that were collapsed. I think
because of the confinement of the hills, th. blast probably flattened
a high percentage of these buildings in a huge area. It was a densely
crowded area with lots of combustible materials. With the collapse

of these one- and two- story buildings, it just went up like a torch.

SPEAR: There have been some fairly sophisticated statements of
what it takes in terms of the percentage of ground area occupied by
combustible builldings to support a fire storm. I forget the numbers
now, but there was a lot of involvement of the National Fire Protection

Association And people in this field in the early S0's based upon the
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evidence from Hamburg and Hiroshima. The general conclusion, as
I recall, was that there are some American cities that would support
a fire storm. Of course, many more would support a conflagration.

EISENBUD: Well, wouldn't a conflagration that's not fought even-
tually-you've got to remember that I'm speaking now of the eastern
part of the United States where I think the major problem is .....

DUNHAM: Prejudice! [Laughter]

EISENBUD: No. I think the problem is soluble in many cities in
the United States, but I think when you get to Boston, New York or
Richmond, Virginia, it may not be. These targets are going to be

on roughly 100-mile centers, and if they are megaton bombs, the
range of blast damage is out to 20 miles in the case of a 20-megaton

bomb and the spontaneous ignition out to about the same distance.
If you paralyze your fighting capability, or if it didn't exist in the
first place, you haven't anything on that scale. In any case, people
have to go underground, and then how can you help but develop a
general conflagration or what you called a general fire storm? What
would stop it?

SPEAR: A lot would depend, I think, on the building materials you
used. To affect a city that has had a real tough fire code, with fire
resistant materials, and so on, would be different from, say, a frame
slum area in a large city.

EISENBU13: Every city is the same. Let me just say that most
cities have large numbers of wooden dwellings and a large number of
relatively old wall-bearing buildings that would just collapse from
overpressure, so they would spill their contents. Would you agree
to that, Bob'?

AYRES: Yes. I would like to add some comments at this point.
First of all, fire research is not stopped; it's going on. OCD still
spends over $1 million a year on fire research and there are now
some sophisticated programs. I think they've done virtually a house-
by-house survey of several major cities. This work has been done
by Illinois Institute of Technology Research Institute (Reference 60)
and they know in very precise detail, I think, what the burning charac-

teristics of the cities would be.
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The question as to the pre-conditions for fire storm is not so clear
because we don't really know what the dynamics of a fire storm are.

EISENBUD: Yes.

AYRES: There's a lot of argument over whether fire storms occur
in forest fires, for example. Some fire service people say yes arnd
others say no. It's by no means a well-understood phenrnienon, but
as regards your main point, which is that cities would support con-
flagrations, it doesn't matter a great deal whether it's a fire storm
or a conflagration.

EISENBUD: Yes. I don't see why this is the point.

AX'RES: One other point. You said something about ignition out
to twenty miles. This, of course, is very much a function of the
weather. I think at 10 megatons you get about twenty-two miles as
the maximum range of ignition on an ultra clear day, if my memory
is correct. But that's a rare orcasion. It does not apply to a ground
burst. Ground bursts are not really so good at igniting fires. in
average weather, you have a lot of cloud cover, and of course about
a fifth of the time in the eastern part of the country and in the upper
Midwest there is actually rain or drizzle. In .uch conditions the
radius of thermal ignition is quite small and, of course, it tends to
be nonlinear with the weaLher conditions. So part of the time, perhaps
a fifth of the timc, ýou would get fires ignited over a large range like
twenty miles. A good part of the ti:ine you would get fires ignited Gut
to, say, ten miles, and another part of the time not much at all would
happen.

Further, let me add a remark which is somewhat conjectural based
on .fperience with forest fires-and we don't have enough experience
with city fires to really be very sure. The Forest Service has four
categories of conditions. The worst category is a condition where the
fire is uncontrollable. This has to do with the dryness of the weather,
the very low humidity, high winds and, in general, it requires some-
tiLing like ten days of drought before the fire. A certain number of
fires occur in all times. But a great majority of the fire damage
that's done by such fires is done by fires which are ignited during
uncontrollable-type dry weather.

DUNHAM: One plus, two plus, three plus, four plus.

AYRES: At the other extreme, of course, there is the kind of
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TAYLOR: But the blast area doesn't extend anywhere near as far
as the fire area for the high bursts.

AYRES: This is true on clear days, but most days are not clear.

WARREN: Trees, brush and ground cover are important, too, on
dry hot days. Eucalyptus, pines, drought resistant brush and grasses
are full of oils and waxes which burn explosively. They're trying to
"replant the areas with different kinds of plants that do not have a high
wax content. But this made a great contribution to the Bel Air fire.

TAYLOR: I'm just questioning whether it's really true that under

general circumstances there won't be large conflagrations in wet
weather; at least I've heard a lot of discussion about this from- the
people who seem to know.

WARREN: You've got attenuation of the infrared by the cloud
cover.

AYRES: If it's wet weather you're not going to get enough thermal
flux to start the fire in the first place beyond perhaps two or three
mile s.

TAYLOR: Okay. That's a big distance.

EISENBUD: Yes. That's six miles in diameter, which makes for

quite an area.

AYRES: That's a big area but it's within the blast perimeter.
Everything in that area is flattened.

UPTON: What's the length and breadth of Manhattan?

MILLER: About thirteen miles long.

AYRES: It's a mile-and-a-half wide.

UPTON: So a detonation over Columbus Circle could envelop Man-
hattan in the fireball.

DUNHAM: It would be academic.

MILLER: That's right.
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EISENBUD: Then you have this hot fire even though it's in the
blast area, which is then capable of spreading out with the winds.
This gives the radius and if you have these on 30- or 40-nile centers,
as you would in certain parts of the country, it's devastating. I don't

see why it's necessary to make the least pessimistic assumptions in
our pianning. I think we should make the most Dessimistic assump-
tion, and this would be that it's about in the middle of a period such
as just ha pperied in the northeast where there was five years of
ddrought.

AYRES- There's one objection. It may seem so hopeless that ycu
do nothing at all. In fact, I think that's what's happening.

DUNHAM And it's unrealistic to expect it to be maximal all over
'.he '',ntry at a givet. tinme.

i;ISLNIQUI) Yes.

-I ... 'lt.A) A n?-:.n-i um for all events

lAYLOR I ) think there's a ouestion that's worLh askilg--aren't
rc.as tha, ark, i,:.nit.d Qoi.1g to be subjected to a general conflagration

ý(, that e -,ntialI . everythinig k ornbustible will burn? I think the

.i v,in . r to that is \ .C

D)UNIHAM ')roj%:'cd there's a wind.

FAY I.OR Yes, oun(c it's ignited. The question I ask is, ander
whattver conditions exist, is it generally so that everything will burn

out to thf, p.rii-metcr of the region in which ignition occurred?

AY RE I don't think so.

TAYLOR: Why not"

AYRES: Well, consi ler the incendiary ignitions during World War
II. The Tokyo fire storm wasn't a true fire storm but pretty nearly

so. It covered about only half the area that was seeded. That's a
pretty good illustration.

TAYLOR: Was it essentially heterogeneously but still completely
seeded over the whole area?
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AYRES: It was built up.

WARREN: Osaka went nearly completely.

AYRES: It depends o.i the weather.

EISENBUD: You probably had a million people fighting the Tokyo
fire.

DE BOER: That's right. We're talking about an area in which
you don't have any fire fighting.

UPTON: One at a time, please. Dr. de Boer!

DE BOER: I believe that with a nuclear attack, even a small one,
under the best conditions and where there was only one square mile
of total destruction around ground zero, there would be nobody willing
to go into that city to fight fires. I would anticipate that within a
very short period of time fires would spread over an area twenty
times that caused by the bomb. The indirect effect could easily be
more devastating than the dir ýct effect.

AYRES: I g-) back to tCe Fire Service's own categories which
show that about two-thires of the time it won't spread even if nothing
is done.

TAYLOR: Put that's a forest which is all wet.

AYRES: It's not all wet. Some forests are extremely dry, not

only during dry weather but in the winter.

DUNHAM: But the inside of your tree is wet and the inside of
your house isn't.

CONARD: Weren't there some survivors in Japan from the fire
area, who w, re in concrete buildings'?

WARREN: Yes. The telephone building in Hiroshima was in the
center and they had survivors. You see, it didn't start right away
and they had time to mov( out or stay in or do whatever they ,vished.

'11JNHAM: In Dresden and in Hamburg they suffocated.
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EISENBUD: Yes.

TAYLOR: Was it true in Hiroshima that essentially the entire area
that was ignited spottily burned until e-erything was gone?

WARREN: Pretty much.

TAYLOR: How about Nagasaki?

WARREN: On the way down, or on the way back from there by
train, I went to Osaka and then to Yokahama and back into Tokyo.
The difference in the remains was that in cities that were not hit by
the atom bomb there were little islands in parks-a little bit of shrub-
bery here and there and parts of buildings. Certainly a lot more
chimneys were standing up and it was quite different from the complete
flat ashes that were in Hiroshima and Nagasaki. Sure the spectacular
big factory chimneys and the concrete buildings .....

TAYLOR: Were they completely gutted, though, by fire so that

everything inside would burn?

WARREN: Either that or the wainscotting stripped off. A good
many were gutted because of short circuits.

EISENBUD: Staff, I don't think I've ever seen reports on the weath-
er conditions in Nagasaki and Hiroshima in the days preceding the
bombings. Do you recall whether it was generally wet or very dry?

WARREN: There was a lot of cloud cover and, you see, Hiroshima

was only a secondary target. But the pilot happened to see it in a hole
in the clouds. So he turned around and went for that because it was a
target on his list. I think Nagasaki had quite a few clouds but not as
badly covered.

DUNHAM: Merril asked what had the weather been the previous
two weeks.

EISENBUD: Yes.

WARREN: Kobe was the prime target, Nagasaki the ,ccondary tar-
get, and he actually went to Kobe and he turned around, ye.s.
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LANGHAM: And came back over his secondary target and dropped
it through a hole in the clouds. There was a heavy cloud cover at
Nagasaki. There was less at Hiroshima.

EISENB3UD: My question wasn't directed at the general situation
with respect to moisture. What kind of rair'?

WARREN: The humidity was up. This was just before the typhoon
started and the rains came a great deal about the time we were there.
We were worried about our instruments getting wet and shorting, the
batteries running down and that sort of thing. We would frequently
have to wait until the shower was through and then go out again.

DUNHAM: May I ask a question in my ignorance'? This gets into

the definition of a so-called fire storm. Isn't it almost by definition
self-limiting because it sets up air currents towards itself?

AYRES: Yes.

DUNHAM: Once it's been defined, that is'"

EISENBUD: Yes, but it probably would oscillate. In other words,
after it burned out then the storm effect would stop.

DUNHAM: Yes.

EISENBUD: And then you would have a hot area which could be
carried by the existing winds and, if there was enough combustibility,
start another fire storm somewhere.

AYRES: They do tend to burn more comnpletely than conflagrations.
Once you have a fire storm, probab]y by the time it burns aut there's
nothing left in the area.

EISENBUD: No, but then you've got a large area of severq l square
miles with hot ashes in it and it can start fires elsewhere in normal
situations.

HEMLER: But not right by the fire storm.

EISENBUD: No, not right by the fire storm.

WARREN: Isn't there also apt to be an oxygen deficit right around
the fire so that a lot of people can die fromn the oxygen deficit'
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EISENBUD: Yes. This was a dramatic part of the German situa-
tion. For those of you who haven't seen it, there's a very interest-
ing document which is a report from the Hamburg police chief. It

has been translated into English and is generally available through
Civil I)efense circles. It describes that particular fire storm in
which the most particular cause of death was suffocation; people who
just sat in a pool of their own melted fat.

AYRE•s: That'. a different cause of death but a lot of people
apparently died of carbon monoxide poisoning.

TAYLOR: Yes.

EISEI3BUD: This was suffocation.

UPTON: Of course there was the Coconut Grove disaster, a very
much smaller one, in which people were killed in the stampede, the
panic and the suffocation.

TAYLOR: I think it's important, though; at least some people
claim it was carbon monoxide poisoning and not an oxygen deficiency.
The reason it's important is the idea that there's no oxygen around
that can feed ventilation systems, and so on; it's not clear.

WARREN: Isn't it true that there isn't any oxygen around?

TAYLOR: I think some people argue that it's not true that there's
not oxygen around; that there is oxygen, in fact, and that what caused
the deaths in Hamburg was a combination of poisoning.

AYRES: If there's enough oxygen to feed the fire, there's enough

to zupply the people.

TAYLOR, Yes.

AYRES: But carbon monoxide is another matter.

EISIENMUD: Carbon monoxide is another form of asphyxiation.
That's a~adenic.

TAYLOI: It may be possible to gect good air.
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EISENBUD: You would have to take out the carbon monoxide and

put in a filter, chemicals, and so on.

TAYLOR: Yes. it's a little easier than if there's just no oxygen
around.

EISENBUD: Yes. Well, Mr. Chairman, do you think we ought to

spend the remaining minutes to see if there's a consensus on any-
thing?

WARREN: You mean you would like a little prayer at this point'?
[Laughter]

EISENBUD: There aren't many things that there's general agree-

ment on, but I think-no, there are several. I think it seems to be
generally agreed that, for example, our country would not be wiped
out completely; that there would be foci capable of assisting survival
in the other parts of the country, so that is it fair to say that if this

is so, we certainly are not going to drop down to 1400, but it would
probably be, let's say, 1900. Where would you place the level of
subsistence? The economy is going to drop down so the people are
living on a scale of economy .....

AYRES: In 1900 what was the U. S. GNP (Gross National Product)?

It was around $20 billion.

DUNHAM: By our dollars or their dollars?

AYRES: I think by comparable dollars.

DE BOER: That's usually adjusted.

DUNHAM: It is?

DE BOER: Yes.

EISENBUD: These are important figures. I hope you're right.
$20 billion in 1900. Over how many people?

DE BOER: 100 million.

iiusTAT-): Have I been suffering under a misapprehension" As a

rule of thumb I assumed the predicted attack at the present time might
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reduce the GNP and population to something like in the 1940's.
Is that a reasonable approximation?

AYRES: The way I look at it, in the 1940's.

BUSTAD: Yes, in the 1940's.

AYRES: That's the way it appears to me. It's unlikely we would
be back as far as 1929, I would say.

EISENBUD: I object most strenuously to this conclusion.

DE BOER: I do, too. I would say 1840, which is much better!

[Laughter]

EISENBUD: I would go even further back than that. I don't think
I would go to 1400 but I might go to about 1650 or 1700.

TAYLOR: You would stay in 1967. There are certain things that
you know how to do now that you didn't know in 1940, but with some
drastically reduced level of productivity. How you translate this
back in time is meaningless.

CONARD: On a per capita basis?

TAYLOR: 1 think that's meaningless, too.

EISEN13UD: Yes. Per capita in an industrial society is very dif-
ferent than per capita in an agrarian society.

TAYLOR: Exactly. We might become an agrarian society in which
we might all be happier; I don't know.

EISENBUD: I think a hell of a lot depends on this point that Staff

made. !f it's true, for example, that plants get rusty as quickly as
he indicat,;d .....

AYRES. I thought there was sornc misconception. I didn't think
he was answering the same question you asked. His point was that
after a few dlays you would have to take th- machinery apart and make

sure the bearings are oiled, and so on.

EISENBUI: Yes.
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AYRIES: That doesn't mean the plant is useless after a few days.

UPTON: It seems to me, Merril, we ought to approach this in
steps. Perhaps the first step would be to consider the surviving
population. Then we would have to look at the age distribution of the
population and the state of the industrial potential, and so on.

DOBSON: I thoroughly agree with that. It seems to me it is the
only really meaningful way to look at it. In this connection, I would
like to ask whether anybody feels that the idea is completely far-

fetched that the population would be closer to zero?

DUNHAM: No.

TAYLOR: With that level cf attack?

DOBSON: No.

BUSTAD: I thought we started out by putting on the record how
many we predicted would be dead.

CONARD: Yes.

BUSTAD: And when I say that the population would approximate
that in 1940, I obtained it by subtracting the numbers that you pre-
sented.

UPTON: You said 60 to 70 million dead and about 75 million in-
jured. So that does add up to 140 million.

DOBSON: You mean we are still dealing with this particular size
of attack?

EISENBUD: Yes. One of the things that has bothered me, which
I mentioned yesterday, is the fact !-at these casualty figures, as I
understand them, a -e predicted on a 450- rad LI)- 50, and it could be
that under these circumstances the LI)- 50 is lower.

DUNI-HAM: Or higher.

.'.1SENIT3J), Or higher'

I)UNIIAM: 'eis.
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CONAR1): With the fallout you get a prolonged rate.

EISENBUD7 I was thinking of the fact that there would be all kinds
of opportunities for injury and infection.

UPTON: If you take the conditions you postulated, 60 to 70 million
dead and 75 million injured, call it 140 million .....

WARREN: Why not say 50 percent of the population is gone or is
useless and 25 percent of the industrial capacity is left or sorne
figure like that?

UPTON: Where do these 40 million survivors live? They're all
out in the boondocks. What can they manufacture?

WARREN: A lot of small towns were unhit, too.

AYRES: Not just small towns.

UPTON: I think it's crucial to consider where these survivors
are and how old they are.

EISENBUD: Yes.

AYRES: We don't have any of the numbers and I don't know that
anybody feels like taking my word for the numbers since I don't re-
member them very precisely, except I have a strong feeling that you
are all overestimating. If you have such an attack the number of
dead is possibly 40 or 50 million and the number of injured is some-
thing like 20 million.

DUNHAM: Your definition of "injured, ' though, is important.
Are these hospital cases or are they people with one broken finger?

WOLFE: The gamut.

D)UNHIAM: I think it's a gamut figure. If they're seriously in-
jured, there's a bigger drain.

FREMONT-SMITH: Why do you assume that there are fewer in-

Jured than (lead'

AYR ES: Because the injured are the ones that are on the periphery.
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rREMONT-SMITH: They are the big periphery on the center.

There's a big periphery aroundi ZO square mites.

AYRES: It's a long - yer:t' bv but the center is more densely"

populated.

UPI'A.N: How about the capacity of the de'ad as opposed to the
capability 'nf the living' [Laughter]

MILLET: How about the storage of basic materials'" Are they all
underground and can we get tc- them or hav.'e they all gone up in smoke'

FREMONT-SMiTH: How about funeral directors' [Laugh,,tr)

AYRES: You're addressing the question of diff rential suri.'val
of people and of different types of skills.

UPTON7 Yes. l-ave you really 2h.rniinated the most productive
people in society?

AYRES: No.

UPTON: Are you left with, say, half the productivity you started
w.th cr a very much smaller fractio.?

AYRES: As rejiards r-.ople or equipment, or what' X cu certainly
fAve eliminated moct of tne psychiatrists, I'll agree.

FREM•NT- MlI-I That's bad- l.aughterl

AYRES- You've elinitiated hign tractiorts of certain adm;itstra-
tire skills,

FItEMONT. SMi!-[, Htave vou *ebminat.-d all the patients of t:t
bsychiatristp"

AYRES- Probaby most of themn.

WARR EN. Yo'i've (1-minated those out in the -ount ry with the
swim.nming c.

UPI'ON lfo'e about the irnd.strid) productivtv I It would seeyi•
tiat yol. have kr") Iced onut net'v. (eertert,, you have P z,•, ed .ut the
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highly skilled technicians in society and the technology really'suf-

fers.

AYRES: These questions have all been gone into at great length

and I can tell you what some of the results are, as best as I can re-
call them. I haven't really looked at the problem recently, but

suppose we assume the enemy strategy is simply countervalue-or

anti-population, which is essentially the same thing. You imagine

that the enemy attacks the largest city first with his first bomb and
thern he attacks the largest remaining city with his next bomb and so

on. Not all the bombs work, you understand, so there is a certain

randomness. But each time he looks to see which remaining large
cities are left and he goes for the largest one. If you kill the largest
ZOO cities in order, you will destroy somewhere in the neighborhood

of 60 percent of the population (assuming no survivors in the attacked

cities). Anybody who knows this should tell us.

TAYLOR: I remember one thing, and that is that twenty cities

ha'd 40 percent of the U.S. population and those twenty metropolitan
areas would presumably be absolutely destroyed.

AYRES: Yes, if you've wiped out the whole metropolitan area.
But don't forget the New York metropolitan area, which has 15
million people, also covers quite a large area and it takes more than
one bomb to do it.

EISENBUD: The last time I looked at it, 20 percent of the New

York City area population lived within 20 percent of the area of New
York City.

AYRES: I'm still trying to address this point which was, let's say
for purposes of argument, that 60 percent of the population is gone.

Now, it may be that 80 percent of the miscellaneous manufacturing
capacity but only 50 percent of the electric power production is gone

while 90 percent of the harbors would be gone, or maybe more like
95. It varies from one category to another.

Now, if on the other hand you want to attack petroleum refineries,

you'll gpt most of the peLroleum refineries with the first fifty bombs
bt-t you won't get very much population, and so on. So the point is

that there is a much greater surviving capacity outside of the big
cities than anybody really thinks until he looks at the numbers. And
there are a lot of small cities between 50, 000 and 150, 000 in popula-
tion, most of which have productive facilities of one sort or anothei.



SESSION VII 389

UPTON: I think, Merril, o0n the basis of this discussion it's im-
perative, if we're really going to consider these questions meaning-
fully, that we look at some of the projections that have been made and
crank in the really thoughtful relevant data.

EISENBUD: Yes.

UPTON: So we don't just count bodies but we have some better
knowledge of where the bodies are and what they are good for.

EISENBUD: I think on the basis of what's been said it would be

very nice if we could go another day or two here just listening to the
reports that these various people could organize.

DUNHAM: If we could get some documents.

EISENBUD: Yes.

DE BOER: If we could have this in documents, or better, have
someone who has been involved in such studies. There are a number

of people in the field of industrial development and economics who
have done work in this area and who would have easily available in-
formation. I think this would be very helpful.

UPTON: Wouldn't it be very helpful to have both, to have docu-
ments in advance of discussion and then knowledgeable authors,
those who have prepared the documents, to present their views?

DE BOER: Yes.

UPTON: Discuss them.

DE BOER: When we talk about the GNP, how many of us can give
a definite figure of the GNP?

BRUES: I don't think that these rules, these quantitative rules, are
entirely relevant. In any case, I've been much impressed by little
examples that have been given of a tiny thing which causes some big
thing to be irreplaceable, and the enormous complexity and interde-
pendence of things at the present time as compared with fifty years
ago or less.
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It seems to me that has a very important bearing on the discussion.
We may find, while cutting down the GNP by a factor of two or three,
however defined, that we are setting ou:-selves back 100 years in terms
of reconstructing the complex situation which we have now. I wonder
if anyone thinks that's valid?

AYRES: I don't.

TAYLOR: I don't see why it should take longer than it did the
first time.

BRUES: I don't mean that it will take us 100 years to do it the
next time, but that we'll be back in the situation of 100 years ago.

DUNHAM: For forty-eight hours we would be back to the Stone
Age in most of the country and then within two weeks maybe up to the
Roman times. Perhaps in three months we may be up to the Middle
Ages in terms of certain things. You've got to think of it as a dynam-

ic situation ...

EISENBUD: Yes.

DUNHAM: ...... which is changing all the time.

EISENBUD: But the thing we didn't discuss, you see, was this part
of the curve. I frankly don't know how to talk about it. I mean, for
example, you've got 40 million dead people that have to be picked up.
Who's going to pitk them up and move them into piles and dispose of
them, and then let's say .....

WARREN: A lot will be burned up.

EISENBUD: That's right.

AYRES: In terms of the particular attacks we described, I've been
objecting to other people's assessments. I believe that surviving
capacity would be of the order of 50 percent but that surviving pro-
duction in the first year would probably be down 15 percent.

DUNHAM: Down to or down?

AYRES,ý Down to about 15 percent of pre-war. But it could come
back pretty fast, tbough, and that depends entirely upon how much
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preparation there was, how much morale there is, how much people

want to recover.

DTTNHAM: It gets back to the psychosocial factors.

WARREN: Whatabout the agricultural production?

AYRES: That wouldn't be too badly hit. Probably 50 to 60 percent

of pre-war capacity could survive.

WARREN: Our economy is built on a very short string nowadays.
Take, for instance, the seed that's planted. I looked into this con-
siderably on a committee, a long time ago. In the 1920s every
family had a kitchen garden and a complete set of gardening tools,
shovels, rakes, hoes, even ploughs and things. Today you seldom
find this anywhere, and it's no longer the horse and the mule that
could eat off of the grass. Now you've got big agricultural farming.
A tractor has replaced horse and mnule and the tractor needs diesel
fuel or gasoline and frequent repairs. Where is the seed to plant for

next year? It's usually not on the farm; it comes from a big silo
somewhere and it requires railroad transportation.

AYRES: All of these issues have been studied in great detail again.

WARREN: I think they all contribute to that recovery.

AYRES: SRI has done a detailed study some years ago of pre-
cisely this question. They assumed much bigger attacks than we're
talking about and they still concluded that the surviving production
would be 50 to 70 percent.

DUNHAM: You're speaking about how much preparation, how much
stockpiling of seed, how much of this, that, and the other thing is

available. This will make a tremendous difference initially.

TAYLOR: I would like to ask a very broad integrating question to

try to focus on what we've been discussing in both sessions. The
general result of these studies that have been made-they've been made
for the government by Central Research Institute, a large number of
organizations--seems to be that a postulated attack, presumably as
the result of general nuclear war, without any further civil defense
preparations beyond what we have now, will produce an effect on our
society, and presumably on the opponent's society, which is not at
all catastrophic.
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AYRES: It is catastrophic.

TAYLOR: I'm sorry, but I mean not at all catastrophic. By
"catastrophic" I mean that civilization as a viable force has been de-
stroyed. And apparently the conclusion of these studies is that this
is not true. Furthermore, according to these studies-and I'm not
sure I believe the studies-the statement, which is made periodically
by many of our government officials, that a general nuclear war means
the end of civilization, has no basis whatsoever. Now, is that true?
Is what I have said correct?

AYRES: That's true, except that it leaves the one major question.
What about our society, the fabric of society itself, will that survive?
Our structures, our equipment, our skills, our people, our land, our
resources, all of these will survive enough so that if the will and the
social structure survives, we can come back. I don't think we're
talking about going back to 18550; I think we're talking about going
back to 1940 or at worst 1920 in terms of the economy.

DOBSON: Dr. Taylor, in connection with these estimates, es-

pecially those on much larger attacks, when you talk about the end
of civilization, the end of civilization in the world is one thing; the
end of the United States, which is a limited thing, a more limited
consideration, is another thing. Is this consideration impossible or
ruled out by the authors of these studies? That is, if you're going to
kill ....

TAYLOR: I don't believe that even they know because it's sort of
an imponderable question. What will society do under these very
different, very new situations? If it's really so that everybody will
come out, wherever he is, and say, "Yes, I would rather be dead",
and just lie down and die ....

HEMLER: And the resources?

DOBSON: My question was simply this: Is it a ridiculous idea
that essentially all the American population can be killed by a very
large nuclcar exchange?

TAYLOR: No, I don't think it's a ridiculous idea but I think it's
not a possibility with the forces that now exist in the world.

WARREN: Given another ten years, that would be different.
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TAYLOR: It could very easily turn into a possibility.

EISENBUD: I read most of the reports that were published up
until maybe three years ago and, frankly, I became sensitive to a
certain point of view in these reports that tended to be optimistic.
For example, you could select a 1, 300-MT attack when it would be
just as easy to select one at 5, 000 MT. If you did select the 5, 000-
MT attack, your conclusions would be altogether different. And there
was a tendency to accept the fact that there was moisture in the
forests so that you wouldnit have the widespread .....

AYRES: At SRI they have studied attacks involving as much as
20, 000 megatons, which is certainly pessimistic!

EISENBUD: I'm thinking of hearings, I'm thinking of the Harbor
report. ]'ve seen your stuff, which is good.

AYRES: I didn't make any particular assumption.

EISENBUD: No. The RAND reports.

WARREN: Could we get some of those hearings issued to us?

EISENBUD: You can. I started to say that this 3, 000 MT might
only be Z0 KT if you accept the dreadful situation that Ted's worrying
about where maybe some Cuban refugees get hold of a 20-KT bomb and
explode it on us so that we will get into a fight with Russia, and they
can get Castro out during the c-onfusion. After all, they did try to
bomb the U. N. And it could go up, I suppose, maybe to 50, 000 or
100, 000; you name it. It could be combined with BWCW.

AYRES: At that level you don't have to worry about the survival
of anything.

TAYLOR: I think that's the level at about 20, 000 MT. When you
start adding up targets and placing carefully on them one thousand
20-MT bombs and you can kill everybody outright by even including
heavy fallout, you can generate a situation in which I think it's at
least a tenable hypothesis that in the next few months everycne would
die.
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AYRES: Yes.

TAYLOR: No, I think it's very important to add that there is a
United States in the state that it's in now in 1967. If you ask what
the situation could be with a 20, 000-MT attack with various kinds of
highly purposeful civil defense activity, then the answers are corn-
pletely different.

DOBSON: Yes.

FREMONT-SMITH: This is exactly the contrast that needs to be
focused upon. I would hope that, perhaps, next time, if we select
some fairly sharply defined assumptions as to what we are dealing
with and stay within the frame of reference of those assumptions, we
will have plenty to deal wi'h, and we will also come closer to defining
the difference between what would happer today compared with what
would happen aiter 3 to 5 years of intensive preparation; that might
be very much ro the point. I think that it's perhaps possible to get
some of these reports circulated to the group, isn't it?

HEMLER: Yes, sir. There are certain ones that could be.

TAYLOR: It would be nice if there were a sumrnary, just a
thumbnail sketch, of all the studies of this kind that have been made
and, if possible, overall conclusions.

AYRES: You don't want to go into that. There are hundreds and
hundreds of such things.

TAYLOR: Are there?

HEMLER: Yes.

FREMONT-SMITH: It would take ten years to get a summary, but
we could do that easily.

TAYLOR: There are a number of significantly different ones or
something?

WARREN: The hiearings are the ones.
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HEMLER: I think this should be done.

EISENBUD: I think that perhaps what you would really like is
taking the 1, 400-MT case versus the 2, 000-MT case versus some-
thing in between, and see what the conclusions were.

BRUES: Are there hundreds of reports because they deal with
different aspects or with different assumptions as o the attack?
Or because they disagree on their conclusions?

EISENBUD: I think the discussion could really only be meaningful
if you projected it 20 or 25 years from now. I have a feeling that the
situation that we're in is likely to exist for quite a while, but tech-
nology is advancing rather rapidly, and just as it would seem possible
to discuss today's problems in terms of the weapons of 20 years ago,
I think we should look to discuss the problem of war in terms of the
weapons that will be here 20 years from now.

TAYLOR: That makes it easier because the total yield of the
stockpile in the United States is going down. If you put it 20 years
ahead, it may actually be simple.

DUNHAM: I think we should look to the comics and the science
fiction people for our basic assumptions then.

EISENBUD: I've always felt that the emphasis on disarmament
was in the wrong place. I think that we spent too much time talking
about the cessation of weapons testing and nuclear weapons develop-
ment arrest when we should have been looking at methods of weapons
delivery and limiting aircraft siz-! and missile delivery, because
even with the present methods of delivery and the projected 'riethods
of delivery we do a pretty good job with Hiroshima type bombs.

TAYLOR: That's why it's going down, not because -f arms control.

EISENBUD: Of course.

WOLFE: Merril, your plan for 20 years from now would make the
decision twice as easy because then ll of i' would be speculation.

FREMONT-SMITH: That's right. And some of us would be dead!
[Laughter]

WOLFE: Yes. I vc-'t be at that meeting! [Laughter]
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WARREN: I won't either.

BRUES: I assume that there's nothing left that we can dc except
to thank everybody concerned for their help, ýýooper )ion, wisdom,
support and attention to detail.

FREMONT-SMITH: And morale.

tRUES: Thank you.

DUNHAM: And hospitality, at least f-m the stal.2'oint of the
gue st s.

FREMONT-SSMITH: I'm very grateful to our two co-chairmen, to
Colonel Hemler, to Jelle for getting things started and to everybody.
I want to express, on behalf of the New York Academy of Sciences,
our eraorrrous appreciation to each and every one of you for coming
and participating and helping.

TAYLOR: I would like to second that vote of confidence because
this organization is the only one that has ever sent me a ticket to
come back to the States! [Laughter] As everyone knows I've been
luck- 1-o get reimbursement for a ticket within six months.

FREMONT-SMITH: We'll send you another one, come March!
[Laughter] Thank you all very much.
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