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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 tae De-

fense Atomic Support Agency. The first of this series of conferences

was held {rom 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

discussed extensively included the effects of the 1954 H-bamb te3t

in the Pacific ocean which resulted in radioactive fallout contamina-

tion of Marshall Island natives and of the 'apanese fishermen on the

vessel Fukuryu Maru (Lucky Dragon); the ecological effects of bomb

tests inthe Pacific ocean test regions, and the effects 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 discuss.on and debate of all aspects of these incidents. The

disciplines represented included, among others, physics, weapons

technology, military science, ecrology, epidermology, radiation biol-

ogy, toxicology, pathology, psychiatry, genetics, other biologic and

medical specialities, 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 biclogical, medical, psychologi-

cal and sociological effects of the radioactive contamination upon the

people and locales immediately involved, the discussions extended to

broader and farther reaching psychosocial aspects, i.e., to the chains
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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 repercusrions of national and international scope.

There was much discugsien of possible reasons for differences in

reaction to incidents of these kinds amony different nations; the im-

portance of seeking answers to such questions in the criferences in

culture, 48 well as in politics, was stressed,

On the basis of the discussion of the specific incidents and their

consequences, the conferees roamed the whole field of psychosocial

and biomedical 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-

cusaed upcn policies and means which might help to prevent or to

mitigate nuclear warfare, upon the nature, scope and consequences

of nuclear warfare should it occur, and upon the problems of national

recovery after nucicar 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-chairmenof the conference,

Dr, Austin M. Brues, and Dr, Arthur C. Upton; the discussion ini-

tiators for the five major subjects on the ayenda, Dr; Charles L.

Dunham (the 1954 thermonuclear test), Dr. Robert A, Conard tthe

effects of fallout on populations}, Dr, Lauren R, Donaldson tecolopi-

cal aspccts of weapon testing), Dr. Wright Hl. Langham ithe Spanish

incident), and Dr. Merril Eisenbud (discussion of psychosocial reace

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



 

SESSION |

INTRODUCTORY SESSION

OPENING REMARKS

BRUES: This is the second of a series of conferences on the longe

range biomedical and psychosocial effects of nuclear warfare.

The first conference, the proceedings of which are publishedin

DASA 2019-1, dealt with the situation that occurred following the

bombings of Hiroshima and Nagasaki. In continuing the general sub-

ject of the series, we have sclected for discussion at this second

conference certain incidents of a different nature,

We have a wide varicty of disciplinary participation in this confer-

ence and hope that we may be Icd into many aspects uf nuclcar ware

fare in connection with the subjects uncer discussion. Dr. Arthur

Upton and I are acting as co-chairmen of this series owing to the

reluctance of either of us to assume the full responsibility, in view

of our frequent unavailability between conferences, at least that :s

what we have found.

FREMONT-SMITH: And [ have found it vith 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. Vremont-Smith and Dr. Brues about

thie scries of meetings and was asked to help as co-chairman, | had

verymixed feclings. 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 scrious importance that | worried about my atility to make a

dent in the problem.
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i can only say that coming hers again today and Sooking around the

room and seeing the people who are also here filis me again with hupe

that perhaps out of this discussion something may, indeed, be accom.

plighed. Lhope, as co-chairman, that I may be able to serve as a

little bit of a catalyst in helping the meeting to be a succesr.

BRUES: [I think it is to be anticipated that at this informal mecting

both the medical and social aspects of the subject will be under dis-
cussion concurrently.

T would 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 of this

conference, Dr. Taylor and Dr. de boer, As Linentioned last year

atthe first conference, | was more or less a catalyst between those

two men. ,

The conference idea was actually a series of ideas developed by

Dr. de Boer in Aibequerque, and by Dr. Taylor, who was, at that

time, the Deputy Director for Science Fechnology at the Defense

' Atomic Support Agency in Washington, D.C. Dr. de Boer caught

me unaware when | was on a trip in Albuquerque, and approached

me with the idea of talking to De. Fremont-«Smith about his [nterdis.

ciplinary Conference Program. At the same time, Dr. Taylor had

considered the problem that we ere faced wath today, a problem

which is probably more lar-reaching today 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” pnilosophy exists with respect to nuclear warfare,

and those who believe that this iy simply another weapon om the battle.

field that can be used with relatively few longerange afterefiects.

If l can steal a tittle bit of your thunder, Dr. Brues, as lb rememober,

you said at the first conference that the answer probably lics some-

where in between.

The purpose of the conlerence, then, is to gather some of the

people tugethes from the several disciplines in order to exchange

some of che specialized knowledge that we ail have, in hopes that

perhaps we can arrive at some conclusions as to exactly where the
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in-between is and, if we cannot arrive at the conclusions, that per-

haps we can pin down the questions more definitely.

I won't take much more time here. | would like to mention that

we, in DASA, are still firmly for the idea of the conference series,

However, I am sure that all of you have been reading in the napers

about the budgetary problems that the Government is having at this

time.

Even with this type of budgetary problemthat faces us right now,

we definitely will go for a third conference. [It is hoped that we can

continue on to complete the sericea, If not, we would actively support

some other Governmental or non-Governmental agency in continuing

with the series because we feel that itis extremely desirable and

necesmary.

The first two conferences serve primarily to acquaint us with

the facts that have occurred inthe past. The succeeding conferences

are designed to try to extrapolate from these facts, clus a few assuinp-

tions, and to see how we can make these meld with the questions and

the conclusions regarding long-term cffects of general nuclear war.

BRUES: Lassume from this you are not suggesting that itis ap-

propriate for us to discuss here where the Government should put its

money, We would probably have little influence in this matter!

[Laughter] :

HEMLER: Leertainly agree there, We're not even sure that we

have any influence’ [Laughter} Perhaps { should say we are sure we

do not have any influence,

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

tion from you.

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

of you who have been here before and those of you who are here for

the firai time.

lt is a delight to me to have the opportunity to facilitate our being
here together. Some of you may remember that at the previous cone

ference [went through the motions, which | like todo, of rernuoving my

coat. These are going to be informal conferences but there should be

a bit of formality at the beginning. Lusually 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 problerm, but | think that one thing we can be sure of is

that the problem will make a dentinus of onus, a big one, andl

think it's quite necessary.

{t'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, Huwever, we ought to be dented, I'm guite sure.

The conference pattern, for those of you who haven't been here

before, ia based on the kind of conference procedure that was devel~

oped in the Josiah Macy, Jr. Foundation, and | have been continuing

that firat in ATBS and now with the New York Academyof Sciences,

This is to provide a forum for what does not ordinarily take place in

scientific meetings, that it, a real dig susston in depth among a group

of people who come from very different backgrounds «.f training.

We belicve we have made a great rediacovery and we are waiting

for the Nobel Prize Committee to decide that Nobel Prizes are given

for rediacovericesa, They haven't shown any signs of doing this yet,

but we are very patient. The rediscovery is that people communicate

with one another not by speaking at but by conversing with. [am sure

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

there is no conversation with the chairman as the discussion starts.

At the end of the morning he says he hates to interrupt this fascinating

discussion but unfortunately we are twenty minutes behind on our

agenda and IT must call on Professor so-and-so to make another state-

ment at you. Buta pood active discussion in the form of bull sessions

does take place in the corridors, in people's rooms and in the bar,

and often tars is the most rewarding part of scientific sessions. So,

we thought,why not focus on the rewarding part’? This is what we

try ‘odo her, that is, to bring the bull session point of view of the

corridors and‘ihe people's rooms and the bar into the conference

room. Uf anybody feels very impelled to make a speech at our con-

ferences, we send sim to the bar' {Laughter| Lhat works not too

badly. s

Other than that, we belic-ee in conversation and, as alt of you are

aware, the heart of conversation «s interruption, So the mood of our

conferences is, don t speak when cm interrupting. This is the way

it will be. TP want to warn our discussion initiators that, in spite of

the fact that one of our co-echatrmen nay ticve invited then: to be pre-

pared to tatk tor mot more than half an hour, tn y will be interruptrd.
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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 discussion initiator iv not w icll the others what he

thinks they ougit to know, but rather to evoke fron: thermtheir ques-

tions in terms of vhat they need to know, because they know better

than anyone else what their needs are. This is the essence of what
we are after.

We are dealing, as all of you are even more aware than Iam,

with an information explosion. We are told—and the fiyures are nut

very accurate—that there ace more than 20.500 articles published

in journals in the bro-scirentific field per year. Lhe figure on the

number of journals is very inaccurate at the moment, but they are

showing up fairly rafadly. So, there are many, many journals, and

many, many articles, and it's absolutely trapossible for anybody to

be up even on the narrowest field, or at least be sure he is upeto-

date, because he can't be sure what's been going on in Argentine

last week or what will be going on in Geneva next week which may

bring out some inforination that he had no idea of at all.

HRUES: Atl { meant by my warning to the initiators, Frank, «as
that they should not have morethan twenty or thirty minutes worth

of gasoline in their tanks’ [Laughter]

FREMONT-SMITH: This is absolutely fine, but thia gasoline is

to be spread over what happens when you're driving in a crowded

city. It will be a stop and go situation: burmper te bumper. 1 thoak

we are twenty-two, maybe twenty-three people here. Hoeach person’

here shook hands with everybody else once, who can quickly come

up with a figure of how many handshakes would hive taken place”?

It won't take you very long. Anybody”

AYRES: One-hundred and ninety if there are twenty people —
(22 x 1°) .

2 :

FREMOWT-SMITH: This gives you ar idea of the number of pose
sible interactions. If everybody apoke once, there would be many

dialogues that would take place, and we hope ‘that several ot you will

speak more than once. So, this is the opportunity, and it’s really

quite surprising how many interactions there are. Not all verbal,

either.
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Now, I think I ought to tell you that lL have a secret weapon, If [

get caught in an argument and find that fam being worsted-and this

does happen sometimes—then Ltirn to my opponent and Ll ask him in

the nicest voice, "Now, would ycu mind repeating your basic aasump-

tions?" It's surprising howfewof them will remember what their

basic assumptions were. Sol usuallyhave them at that point. But

L 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 rouring in from all the research outposts on the periphery of

knowledge, it's going to become increasingly necessary for us ta put

time and energy into the re-integration of these fragments of infor-

mation into meaningful wholes, meaningful in the sense that these

wholes will have some bearing on the problems that mankind is faced

with, whether in the sciences or in the social sohere or in artistic

areas, also. This re-integration, to be meaningful, must be multi-

disciplined,

I think that | might confess that [ believe very deeply that the whole

advance of science and of civilization requires an entirely different

level of effort, time, and thought on communication, and especially

on the inalti-disciplined cormmunication, and we're not organised for

it. There are a few other conferences run along these lines but they

_are very few aad far between, and itis celatively a srnalk amount of

intensive cross-disciplined conimunication that takes place either in

our universities, in our federal agencies, or what have you.

Imay have given the following illustration at the last conference,

but if you don’t mind [fl 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 Wellare. In fact, samebody said that he was made

Secretary because he did so well at this conference. Anyway, at

this conference on education, 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 Reviewsaid that although some such interactions, vigorous

interactions, 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 seemed to be much more like a game ot golf in which each per-

gon 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 mixed doubles and we are

very glad you are here for that reason. We do toss the ball back and

forth across the net, and I think this is the only way in which the

Necessary Communication adjunct to all the computerizing and to the

treading can be fulfilled. ,

RBRUES: Where is the net?

FREMONT-SMITH: Well, the net is alightly visionary but it is

right here, there's no question about it. [t's a kind of a curved net

and it's also one that moves around and shifts it’s position from tune

to time,

L will take one more ininute to ask you to just consider the differ.

ence between a speech and a conversation. Nuw, [I'm the only person

who is allowed to make a speech here and even Fim being interrupted,

thank Godfor that. I'm glad of it. Butina speech, 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, one makes a series

of statements which are bound to be misunderstood, of dilerenatly

understood, by the majority of the people in the audience,

The audicnce also, if paying attention to what is being said, is

bound to have a number of ideas, challenges, doubts. Hut, since it

is not polite to interrupt when someone is making a speech, excepting

in my case, all these ideas, thoughts, doubts that come to mind

have to be repressed. This is why listening to a speech is so exe

hausting. You spend all your time and energy repressing every idea

you have or else you settle down and docdle 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 them know

very promptly if they are not on the same wavelengtn. In the speech

there is one person in the room who really gets satigfact.on from the

apeech, and that is the man who is makingthe speech, ccoaunse he

hears himself saying what he plans to say, the words come vst very

much as he planned to say them, and there is a tremenoous amount

of reassurance and satisfaction, [ aee Jetle is shaking his head,

DE BOER: That's not true. I've tried to make speeches ang

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 picture of what we're after.

{ did want to mention one point, and that is that we try to do a com-

bination of two things at once. We try to have the maximum of free-

dom of interchange, that is, people speaking perfectly spontanecusly

and not holding back, and interrupting when they feel hike it; and, on

the other hand, the interchanges are so exciting that we want a record

of them. In order to have a record of them without inhibiting the

interchange, we have a stenotype reporter here with us who is taking

downteverything that we say. Dut, if you want to say somethiug off

the record, if what you are going to say about somebody ia ao awlul

that it has to be off tne record, you just aay ‘off the record” and

you will see that the reporter will caise his hands and not take any-

thing duwa, However, | beg peaple to keep it on the record because

before publication each person will have an opportunity to delete

anything he wishes he hadnt said, or to improve or otherwise mod-

ify st. You can't modity anyone else's remarks but your own, Over

the years—and [ve been at thia business for some forty years—we

have found that this systeny works out fairly well,

{ would mention one othee thing that Ll believe in, and | think this

goes along with aumething that you said, John, about getting out all

the facts that cune from the past. I think that the half-life of facts

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

point to keepin mind, that facts are not very steady. In fact, | often

challenge anybody to produce any two facts, or any fact for that mat-

ter, that isn't based on at least three unproven assumptions, There-

fe-e, 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 new agreements and these are quite useful. But even more

important 1s the specification of the nature of the residual disagree-

ments. [f 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 resoiution, the newtearmmork which is necessary, be-

comes self evident, or it may be that there is no technique lor res

solving the issue and you knowthat you have to put it aside for a

white 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 cach

other, [have known people who have met at our conferences who
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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 rocm.

Well, I've talked too much already; { thought [ would be interrupted

again before jong, but lL wasn't. So now, Austin, [turn it back ta you

and Arthur,

BRUES: [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-INTRODUCTION

BRUES: We come next to the self-introduction of participants. We

feel that it's useful for everyone here to hear a description of cach of

the other participants in his ownterms, I would sugyest, in order to

simplify this, that we start at one place and proceed around the table.

May [ask Dr. Bustad to snake his self-introduction and then we will

proceed counterclockwise,

FREMONT-SMITH: We would like you to tell us a little bit about

who you are and howyuu got that way.

BUSTAD: My nameis Leo Bustad, and lama Professor of Radia-

tion Biology at the University of California at Davis in the Physiologi-

cal Sciences Department, [Lam also Director of the Radiobiology

Laboratory, Prior to coming there two years and thirty-four days

ago | 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 aiso 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 [ will ran through it

briefly. Among the largely irrelevant endeavors that have resulted

in my being here, I was an English majar at Yale in 1932, a very

poor year for English or any other majors; this was foliowed by two

quiet years of sitting alone and reading on an old abandoned farm.

Then I went to Syracuse where [ took my Master's degree in public

administration. Then there were about nine years of working in the

public welfare ©-'d, followed by a brief hitch in the land-locked Navy.
Then [ went in * Federal Government where first Iwas ina very

improbable office, the Foreign Relations Service of the

Veterans' A ‘ation. I first ran into Staff Warren and Chuck

Dunham in I+ wnen I went with the Federal Civil Defense Adminis-

tration, .

{beat my head against a stone wall in one way cr another until a

few years apo 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 | 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 thai my invulvement 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! {iLaughter{ So, my responsibility ends withthe discussion,

WARREN: Well, ['try to make mine bricf. It's a little difficult .

because [ am the oldest one here, of course, and I've been in the

radiation biologyfield. ..

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

WARREN: You're just a young squirt in my mind! Indestructible

is what you are, Frank! [Laughtcr]
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I've been in radiation biology and similar aspects since (918, [

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 hada poet there. How a poet...

SPEAR: A philosopher, ton,

WARREN: Maybe a phiosepher,

FREMONT-SMITH: T.V. Smith,

SPEAR: Yes,

WARREN: Well, [ got into the Manhattan District through devious

channeis, from my atandpoint, and became the medical officer during

the war, lIhad to develop safety around the uperations in the plants

and in the mining industry that was connected with it, and also I nad

to set up the medical programs inthe so-called ‘secret cities." [

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 menths apo and

you were quite young and vigorous Jooking at that time! [Laughter]

FREMONT-SMITH: Isn't he nice!

UPTON: You are indestructible, too, Bob.

WARREN: Well, thea lL had the bad judgment to become a Dean

at UCLA with the idea that [was going to put research on a legitimate

basis inthe medical schocl, which [think Idid. Expensive space for

biomedical research is taken for granted now, it wasn’t in that day at

the Universit, of California.

Now I'm ina very favorable position: [I'm emeritus and I'm an

unregistered graduate student in palco- radiation-biology. I've re-

viewed my math and physics anda little bit of this and that. It re-

minds me of a story which [ think maybe soine of you have heard,

and it's part of my paleo- radiobiclopy.

Talking about Noah, after Fe got all the animals safely ashore, he

encouraged them at the last conference to go now and reproduce ard

multiply. They all filed out and a few months later he went around
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looking and there was due multiplication everywhere except among a

pair of snakes who were speciclists, They were adders, and he en-

couraped them but they had not done: ything. So, re was kind of

sad, went away, came back about four or five months later and saw

shat they had multiphed, He said, "Well, isn't that wondertul’"' And

they said, “Yes. You know, we're adders, Lut we found aut about

logarithms, that you can multiply!" [Laughter]

LANGHAM: Um Wright Langham cf the Los Alamos Scientific

Laboratory where I've been now for some twenty-four years. After
a year or su with Seaborg at Chicago I was transferred to Los Alamos

where [ve been ever since and where (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 [fim proud of is that f con.

gider myself a protégé of Dr. Warren sitting on myleft.

WARREN: Was L respensible for that! [Laughter]

LANGHAM: He tauzht me many things. This does not mean I

always agreed with him; in fact, [ just noted here that the first time
I disagreed with him was on February 12, 1945. [am happy to ac-

knowledge at this time that Iam proud to be his protégé.

WARREN [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 thse facts put together by Wright Langham, Jim

Nolan, Louis Hempelman, Jack Hubbard, Soe Hirshfcider, 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 neomctcorologpists,

The picture that was created by this group, it seemed to me, wag

pretty close to the facts that happened later, and they worked out very

well, Thave to thank both Wright Langham and Bob Conard for their

comributions at Bikini, The chairman, Frank Fremont-Sriith, of

course, is notorious because he collected radioactive sodium scawater

72 miles downwind from the test site, He pot 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 layoon, In retrospect it was very interesting but at the timeit

was pretty rugged.

CASARETT: U'n 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 b:o- physics cisision

in the Radiology Department at the medical school there, [also did

my graduate studies in the medical scenool there. | 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 inthe AEC Atumic Energy Project which became the De-

partment of Radiation Biology and then later the Department of Radi-

ation Llology and Biophysics, in which lama Professor, [havea

section of radiation pathology in that department and also in the Radi-

ation Therapy Division of the Radiology Department,

MILLER: Lam Robert Miller, and lLarrived in Rochester after

Dr. Warren had left, too late to benefit from his presence,

Lam a pediatrician by birth, and upon completion of my training

in that discipline, [ spent a post-doctoral year sponsored by the

Atomic Energy Commission, which waa 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, which [

understand is now DASA.

Subsequently, I went to the Atomic Bomb Casualty Commission in

pediatrics and later ina 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 arn in charge of the Epi-

demiology Branch,

FREMONT-SMITH: Jelle, you tell us a jittle oit about how you got

involved in the very beginning of this, too.

DE BOER: [don't know where to start. Jelle is the name, It comes

from “yellow,[have been told. [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 lam here. [amhere hbe-

cause Lam 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 detcnate them, and in devising better atrategy and

tactics for their use. Most of these young people—and not all are

that youn, —have not had the privilege of seeing what these weapons

can da, Yet, there seems to be an racreasingly enthusiastic mood

about using these newly designed and packayed weapons, which are

of great varicty, design, and yield.

This ie what concerns me. This is why famhere, I may not be

the oldest here but having had the experience of being bombed during

World War Il, lam of the opinion that o1e major war during anyone's

lifetime in just about enough. Now, [koa.w seme of you here already

may have gone through two wars and you sure won't ask for a third

one. Yet, Lam convinced byall that U see, hear, and read that un-

lesa we as ‘'scientisis’ of different feathess start looking into this,

we may just pet that war that none of us wants.

Most scientists become increasingly specialized while losing, to

an ever-increasing extent, contact with the world ir which they live.

In applied research—research lam engaged in at the Air Force Weap-

ons Laboratory—things often seem to be the reverse of what I just

said. Jtere as a student of reproductive physiology and endocrinology,

[have not had a chance to do any work in this field of ecience, 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 wnat range, and how, i.e.,

how quickly does a man uct 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, canhe stil) be used’ Lf aot killed, and having a

chance co live, what are his chances, and are they goud enough to

send him to the medics who "supposedly" know what to uo with him in

terms of treatment.

Gentlemen, the facts are that the medical professio.s, 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'’a 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, somchowor other this information does not enter into the medi-

cal school curriculum and our young M.0.'s graduating from these

institutions know hettle or nothing about it. Seerningly to them and

those whu tcach them, there are more important things to know about
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and specialization in tiie more profitable branches of medicine often

entera into consideration,

So from where Lamsitting, it appears very important that we not

only look at and evaluate the long-range effects of nuclear weapons.

After all, this has already been done and is recorded in the publica-
tions of Dr. Rubert Conard and many others, but, and perhaps more

important, we should look very seriously ut the chances of using

similar weapons again. Many think 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, ! 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, f[

think this has to come froma reasonable coisensus of opinion ex-
preesed 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 cach other for the dollar which supports their

individual interest rather than cooperate with each other on an appar-

ently leas 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 sciertific 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 sorne basic suggestiona as to howthe problem could be solved,

I know that this is an urgent matter and one which will not be solves

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 L* able

to relate to those who govern us what the lack of certain knowledy>

may have as consequences, Then, and only then, c#n 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 clear-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 knuw enough about the eifects of nuclear weapons

on man,

3. We do not have an infinite amount of time and monev to do

something about this lack of knowledge.

4. We need priorities, not only in tie biological or medical

sciences, but priorities in terms of all scientific purauit.

5. We do not live ina vacuum, nor canwe. We need each

other,

These anterdisciplinary study groups, with follow-up research sug-

Resttous, may be the Leginning in providing sume answers and may

tveatually prevent a holocauat. It is not an impossible task, at

Jeasi [like to think it ce not.

TAYLOR: I'm fed Taylor. [ spent most of the war going to Cal

Tech aw a Navy apprentice seaman, After the war was over I went

to the University of California, and in 1949 [ went to Los Alamos

and spent seven or eight years there working on the design of nuclear

weapons. From there lL went to General Atomic in San Diego at about

the time it was formed and spest «ix or seven years there, mostly

promoting a scary proyect that many oeople didn't like: propelling

big apace vehicles by a series of wuclear explosions, From General

Atornc [went to the Pentagon and worked two years in DASA, It

was at that point that somehow several people siumnultaneously got

on to the idea that a collection of people more or tess like tnis group

here was a gond collection to get together, probably several times

aver qute a lung time.

The main sorts of things that [had in mind in thinking aoout this

had to do with possible things that the Defense Department might do

that it was not doing and that would be the result cf more detailed

understanding of what the long-range effects of various types of nu-

clear war might be. I still Selieve that there are some things that

would Le rational things to du 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 which missiles are targeted so that, for exam-

ple, instead of mostly going off on the grovad, they would go cff in

the air in such a way as to produce ednentially nevligible local fallout

but would disperse the fission products all aver the atmosphere, IL

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. Obvicusly, it's nota

simple question even to phrase, let alore to answer, But there

are some things that could be done to change the character of the

atratepic 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, [want to point out that in some cases a threat

of retaliation 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 believe is now planned, such side effects probably

could be avoided. [ think they should at least be understood as well

aa possible, Il want to emphasize this because DASA's interest at

that time—and [think this continues—is to some extent connected

with what might actually be done that is not now being done. Such

action might flow out of a rationale that cornes out of these mectings,

IT left the Pentagon in September, 19606, and went to Vienna, easen-

tially on my own, because of very strong compulsions to at least try

to understand what was going on in an attempt to control nuclear

energy on an international scale, It seemed ta me that the best

thing to do was to go and 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, criginally as a consultant to the AEC ona day-to-day

basis, and for the last six months aa a member of a company that

has one full-time technical emplo,ee.

Iam working essentially entirely on what peop.e call safeguards,

that is, the formal attempt to try to establish some kind cf control

over plutonium or U235 to prevent it from getting in the hands of

people who might use it for purposes other than those for which :t

was originally intended, Some of what has developed in Vienna in

the last var, at .east that I've been exposed to, has some bearing

on what [think is happening here, inthe sense that the likelihood

of nuclear explosions being detonated for destructive purposes I

think is increasing with time, not decreasing. There is at least cne

reason for this, and that is that the material cut of which these things

can be made is being dispersed all over the sorld in a way whichia

not at the moment under sufficient contralto prevent any determined

effort to use this material for making nuclear explosives.

The thing I've been concerned about most is not the proliferation,

in the usual sense, of military stockpiles of weapons, but the use of
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nuc.ear explosives by people that don't need to identify themselves

to have their purposes served. The reason [ think this is extremely

important, and even has some bearing on our meeting here, is that

one way in which deterrence—which I think all of us would agree has

produced the stability that has existed since 1945 with respect to

general nuclear war—might fail is that the attacker be unknown. As

soon as the attacker is not known, the whole concept of deterrence

disappears. One wayfor attacker not to be knuwn is for the attack

to be based on purposes that are well served if the attacker doesn't

have to identify himself.

[have followed to some extent in the footsteps of Fritz Awicky in

using what are called morphological outlines to try to sum up the

number of ways in which a threat might be made without the threaten-

ing organization being identified, and my outline at the momentis

capable of generating 1035 possibilities. So I'm somewhat dismayed

about any notion of control that requires understanding all of the

things that people might do.

I think we have to understand what the end effecta may mean, I

think this is part of what this conference is about, and [ think we also

have to find a way to keep the basic material out of the hands of peo-

ple who could use it for their own purposes, That's what I'm upto,

AYRES: I would be delighted to pass up my opportunity to talk

and hear you explain this factor of 1035,

TAYLOR: Well, that can be done at some point. Do you want me

to explain it now’

AYRES: Maybe not.

Myname is Robert Ayres. { suppose I ought to start at the be-

ginning. [thought of starting at the end. I studied mathematics and

physics despite the fact that Ican't multiply. I spent several years

jumping from university to private industry and back to university.

I went to the Hudson Institute in 1962 and spent four years there

spending most of that time worrying about longerange effects of

nuclear war. This was work supported by the Office of Civilian

Defense.

Parenthetically, I might add that the only reason I knew about this

proposed series of conferences and, as far as { know, the only infor-

rniation that DASA had about the OCD (Office of Civil Defense), came
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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 Planning of the National

Academy of Sciences what research DASA wasn duing that was pertinent

to emergency planning. I wasn also asking many other sagencres of the

government the sarne question, Su he told me what they were planning,

which { found very interesting,

I've spent some years thinking about these problems, but not to

the depth that [hope some of you will be able to carry the discussion,

I didn't specialize in any of the subjecta which one necds to know, [

was a physicist but [didn't specialize in weapone design, [rm nota

biologist nor a doctor, Sol feel very mucha lightweight in many of

these discussions.

Perhapa the major purpose of the study we did was to tdentily

questions. ['m not sure how cuccesaful even that was. Since our

last conference I nave left Hudson Institute—and this outline is now

out of date, Loccasionally share an elevator with Spear. [ work

with Resources for the Future, and 1 suppose the most accurate

description of what ['m doing at the present time is studying envi-

ronmental pollution,

HEMLER: I'm Jchn Hemler. [ suppose, Dr. Warren, you can

call me a kissing type poet! [Laughter] However, at the time that
you were detonating the first weapon over Alamogordo [ was deliver-

ing newspapers in Carlsbad just across the mountains over there,

and { might say that was my start in nuclear weapons then,

WARREN: Pretty good contact,

HEMLER: Really indirect contact, Shortly after the war [ went

to West Point, graduated from there in the early fifties, and the

Army absoroed me into its overwhelming regimentation for the next

few years, [n 1958 they decided to release me for a while, and I

went to graduate school at the University of Arizona where I obtained

my master's degree in physics and mathematics. Then the Army

pulled me back into its fo'd again. I worked with the Nike-X program
for three years under the Armyjurisdiction, primarily in the war-

head development area. Iwas loaned then to the Atomic Support

Agency in 1961 and 1°62 for, they called it then, ‘'a thirty day” per-

iod, to participate in the 196l and 1992 test series in Nevada and

the Pacific, This beg:nin late January of 1462 and the "thirty-day”

period was over in late November of that sane year, but I did get a

chance to see manyof the tests that went on.
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From there I went to Korea and continued my work in weapons,

only at this particular time Ll was concerned with the targeting aa-

pects of nuclear weapons. Ll returned from that and I'm now with the

Atamic Support Agency in the Office of the Deputy for Science and

Technology. As surmeone mentioned 2 few minutes ago, this is the

new name for the old AFSWP, or Armed Forces Special Weapons Pro-

ject which divided out of the Manhattan Pruject back in 1947.

We are concerned with the overall management of the Department

of Detense Effects Research, laboratory research and teat programs

that are going on in Nevada and in the various laboratories all over

the country, both povernmental and private. We work with the Atomic

Energy Commission, We also work with many private contractors, WYCKOFF: U'm Harold Wyckoff, presently at the Armed Forces

Radiobiology Research Institute at DASA, I[ suppose when one gets

to my age, one can look back and wonder why one's interests have

taken a particular direction, Major changes of interest may often be

traced to a particular environment or acquaintance, When I attended

high echool, iLecame interested in electrical engineering, This in-

terest was aroused by the presence of a small radio broadcasting

station belonging to the school and built, maintained, and operated

by the students, My participation in this fascinating activity did much

to sha'e my future. Electrical engineering continued to hold niy in-

terest through my first year at college. At that time the broader

horizons and close contact with graduate students inthe ‘purer’ sci-

ences influenced my planning for the future. During thia time, I

considered both chemistry and physics as possible majors and ulti-

. mately chose the latter.
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The subject for my thesis was inthe area then called “modern

physics." The high voltage source required for it was only available

at one of the local cancer clintes, Hence, | hecame interested in what

is now called radiological physics, When [ graduated it was a natural

step to the National bureau of Standards (NES) where the radiation

standards tor such work were being developed under the direction of

Lauriston Taylor.

This more or less orderly progression was interrupted ror about

two years during World War i. The NDS standards activity was slowed

down and the ma.power was diverted to other activities. I spent those

two years as a member of Laury Taylor's operational research group

atthe 9th Air Force,
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When I returned to NBS the radiation standards requirements had

expanded considerably. Radiation shic!ding requirements also be-

came a more important economic force, Both uf these areas occu-

pied my interest for the next few years, From here it was 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 biclogical boxes fur radiation

harards, Close contact with them aroused my interest inthe subject,

My transfer to the Armed Forces Radiobrolosy Research Inatitute

about a year ago was a result of this interest.

DUNHAM: [am Chuck Dunham. [haven't practiced for eighteen

years, I was at the University of Chicago, but (had nothing to do

with the Manhattan Engineer District, though peuple often assume

that idid. [ was in Los Angeles and Hawai while these things were

going on, inthe Army, doing regular Medicai Corps duty, C joined

the Atomic Energy Commission in 194%, a Johnny-come-lately hke

Dr. Taylor, and within a couple of yeara [ met half of the peopie in

thie room who are the real old hands at this game, and I’ve been

learning from them ever since,

I eventually became Director of the Division of Biology and Medi-

cine of the AEC, and my principal function was to serve as go- between

between these distinguished gentlemen and the Commission, the Bur-

eau of the Budget and the Congress in trying to see that they were

supported in the style to which they had nut only become accustomed,

but to which they were entitled.

{I don't consider myself an expert in any of these matters. [did

have the privilege cf being out at Eniwetok for a month at the time cf

Operation Greenhouse and [ was with the medical team at Kuajalein

following Bravo shot. Ur. Conard, of course, was there. So I've

had some contact with these things, but mainly I've been in admini-

stration.

Recently [have retired from the Commission and have taken up a

job aa Chairman of the Division of Medical Sciences of the National

Research Council, and [bring you perhaps a different perspective

{frorn that standpoint,

fam looking forward with a great dea! of anticipation to this con-

ference and I'm particularly delighted that the theme of it is not strict-

ly scientific because it's been one of my pet hobbies that the basic
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problems of mankind are probably not going to te solved in the labora-

tory; that the basic problem is howpeople can get along, how they can

live with each other. There are laboratories of psychology and the

whole world is a laboratory in one sense. Hut inthe ordinary test

tube laboratory [think you can oniy go so far, and with that I will

step aside and let John Wolfe pick up. He came little iater than I

did in this game, but not much.

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

DUNHAM: Yes, sure.

WOLFE: [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 professor of botany?

WOLFE: Well, [ worked up to it, Doctor, For fifteen years 1

worked to the place where [ 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 I’ve nad a decade of happy years in the ecological program there,

Ithink mostly because of his broad view that science is not going to

solve everything in this vale of tears, [I've never heard him 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, [ suppose, I

was supposed to be a scientist at the university, I'm pretty sure [

stepped across the fence from time to time both in class and in re-

search, At any rate, it was a considerable jump from the classroom

1o Washington. I hope. before [ retire, to find out what the hell

Washington is all about, but it's coming slowly! [Laughter] I was
always a siow learner and maybe in another ten yeara ['J]l make it.

We're interested in the ecological aspects of nuclear energy in

whatever form and through whatever use. {think I have never said

it before in public but IL 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 mythirty- second

wedding anniversary as 2°! {laughter] But it's a discipline or a

point of view or an attitude that mankind had hette~ face up to in the

next decade, or maybe he's gota quarter of a century, but he's ina

hell of a mecs nowand [think what we're doing in ecology, in the
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Atomic “nergy Commission, and what they're doing in NSF and a few

of the other agencies might contribute to some of the answers. 1

don't know whether they wall solve the problem but they might con-

tribute to the solution,

Laurent

DONALDSCN: Whydon't you keep right on, Juha? I was enjoying

that! [Laughter] :

Like Mr. Spear, I'm well aware that the year 1932 was not really

a vintage year! [Laughter] Ll was one of three people added to the

staff cf the University of 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 aimost every day. LIhave 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 143,

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, asa ‘fish farmer[ 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 bach to ite

cool water to spawn and reproduce, You can irnagine my consterna-

tion when the carly discussions projected estimates that billions of

calories of heat and thousands of curies of radiation would be added

tothe 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 thern ‘right now, ”

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

DONALDSON: Duringthe war years we were ableto pretty well cs-

tablish dose measurements of acute radiation for a varicty 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 Operstion Crossroads,

with the nice casy agaignment of evaluating the radiation from the

weapons tests as it drifted over a major part of the Pacific Ocean,

Dr. Conard was a4 member of our little group operating with LCVPs

and other smal) landing craft as we attempted to plot the radiation

field in Rikini lagoun,
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The following year. £947, we went back to Bikini to evaluate the

biological impact of the radioactivity on all of the living forms there

aad returned ayain following subsequent weapons tests in 1948, 1750,

1952, 1954, 1956, and 1958, In 1962 we went to Christmas Island and

studied the effects of the fallout in that area,

One of the mast 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 goto Japan to try to quiet the fears

o( 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 ta the Ne-

vada testing ground. where again we had some interesting assigamenss,

One was to collect rattlesnakes so that we might measure their uptake

of radioactivity, On one such assignment I wae really ‘holding the

bag" for one of our co-workers who wax to pula live rattlesnake into

it. This would not have been such an unpleasant task except that he

was holding the anake 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 [ should hold him by the tail and let some-

body else hold the bag.

FREMON ¢-SMITH: What happened to the anakes?

DONALDSON. Nothing. Ag soaften 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, inthe

next few years Ll hops 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, [ started a» « bio-

chemist, did moat of my work at the College of Vhysicians and

Surgeons of Columbia University, took a New York State cxamination

and found myself in charge of research for the Paychistric Institute

of the Manhattan State Hospitals. Biochemistry at the time was both

primitive and cleistered—no far-flung conferences in exotic places,

Alter several years of quantitative studies of the arterial blood of

dementia praecox patients and schizophrenics, to the amused baffle.

ment of my paychiatric colleagues, [ felt the need to get away from

my ivory tower and to go where the action was, So I jeined Will

Beebe's expedition to the Galapagos Islands and the Sargasso Sez,

with the aim of making comparative studies on the blood of birds and
fieh. After this I became Science and Medical editor of Time maxa-

rine and then moved into feature writirg for national magazines,

In the early fifties when atcmic 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, [n the last few years | 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 carcful study of this precusor should provide iin-

portant clues to the long-range biomedical and psychological effects

of nuclear war.
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MILLET: My name is Jack Millet. [am a psychiatrist anda

psychoana'vst. If you've beea thinking that [must be English, you

are not quite vight. [was bern there and brought up there but my

parents were Yarkees. My father fought in the Civil War and heard

Lincoln give the Getty: burg Address; s2, you see, [think [ have the

claim to say that perhans Lam the father of the family here today.

Tam very much pleased to have the opportunity to come and leara

something. The only people { feel L can learn anything from noware

young people, you see, and this ia a great privilege for me to be

here.

I've been engaged ina variety of things in my profeasion, The

last years have been devoted mastly to the «ducation of residents

and the establishment of schools for gradua.s training in psychtatry

and paychoanalysie,  Lnow still doa Iitthe supervision for advanced

studies for Colurrbia, but most of my time ts apent quietly in my

ewn office doing consultation work and carrying @ few patients of my

own. Lamalvo preaertly Director af the Ruth M. Knight Counseling

Service of the Ma:caattan School of Music,

The last thing that I have undertaken is to establish a counseling

and referral service for the Manhattan School of Music, Ihave

always been interested in community psychiatry. I've been respons-

ible for establishing two or three services in different states inthe

course of my life. ['ve been retired twice, [ think, now, and Lam

about to be retired again against my will from the United States Com-

mittee for the World Federation for Mental Health, wath 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 which is semewhat related to sume

interest here,

MILLET: Yes. In our committee, which has the rather pretertious

title of Committee on International Relations of APA, we are digging

into what we can corne up with in understanding how it came to be that

we are in sucha hell of a mess in Vietnam, how and why we ever pot

into it and howit got escalated to the point where itis, and so forth,

all the motwwations and the conflicts that went into it and the changing

viewpoints of each successive president. Luas at one time Chairman

of the Conimiuttee on (nternational Melations of the APA, at which time

“we had a series of roundtables on transcultural psychiatry, the first

one being an attempt to eet some cpinion on the reactions of the com-

munity to the threat of nuclear war, That was avery interesting
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roundtable. That brings me as close to your interest,{ think,as any-

thing that | have personaily experienced.

BRUES: Austin brues, [majored in philosophy at Harvard Col-

lege. I concentrated in internal medicine with excursions into some

of the other medical specialties in medical achool, [then went into

cancer research and clinical hematology,

During World War U, 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] [ joined the Argonne Laboratory and the staff at the Uni-

versity of Chicago and was mancuvered into the position of directing

biological and medical research at Argonne which [ continued to do,

for fifteen years, having promised to do it for one year: learning

that that sort of job, Ike most, became more time consuming rather

than less time consuming, 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 to make a couple of comments. First, that [

think it'a quite remarkable and wonderful that DASA has made it

possible for us to hold these meetings and has put no restrictions

uponus, They have told us 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 this was, inthe firat place, a very nice compliment to this

kind of process, to the human interaction process, and also that it

was a compliment to DASA that ic could have the freedom of action

to give us such freedom of action. [want to express my apprecia-

tion on that score.

Iwas eapecially pleased that Dr. Dunham, Chuck Dunham, if [

may say, emphasized some of the limitations of science in terms of

the human problems that the world faces, [think that this is a mat-

ter of utmost aignificance, and ina world in which computers and

those who know how to feed computers are taking over, it may he

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,

meamm een ene eeenaneneem em, wea
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{ graduated from Harvard Medical School, I never did pet through

either Harvard College or MIT, both of waich I sort of indulged in.

Then I war trained in neurology. While working at the Massachusetts

General Huspital in neurology, [needed sume 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 L went to my lab-

oratory at nine o'clock and, to be sure, there was a young woman

there but, unfortunately, you practically couldn’t see her because

she vas completely enveloped in the arma of a 6'4" 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 waa 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 nevrology [ became interested in

psychosomatic problemas, emotional factors influenctng physiological

behavior of human beings amd animals. In 1936 [ joined the Josiah
B, Macy, Jr. Foundation and became what they call a philanthropotd

and thia was Feed Kocppel's term. Fred Kocppel was thefurmer

president, the late president, of rhe Carnegie Corperation., 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 eaid, they

acted like phijanthropists but with sormebody else's money! {Laughter}
So Lacted like a philanthropist with the Macy Foundation money for

some twenty-four years and altogether had a very interesting tame in

that relationship,

A couple of things bore on the present situation, (did find myself

in the most unusual pusitions, In one of them, as Staff mentioned, |
was out at Bikini, and after [ came back from Hikini, through an ab-

solute fluke which f won't have time to explain, the Macy Foundation,

which already had be-n 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 conferencce on human relations in-

sights coming from psychiatry, psychology, sociology, and cultural

anthropology, and on how thease might he 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-

wards,
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Then I became very much interested inthe World Federation for

Mental Health that yack Millet mentioned, This was or is a non-

governmental inteznational voluntary agency which relates all the

branches of science that decal with human relations in a conjoipt way,

triew to bring these to bear upon the problems facing humanity and

works very closely with the Heoonaniuic and Suctal Couneil, with the

World Health Orvanization and with UNESCO. At the time thit the

International Atomic Agency was established mn Vienna, it was drawn

to our attention that there were emotional problems, roental healta

problemas, associated with the peaceful use of atomic energy in ters

of panic reactions, in terms of accidents, in terms of protection

against accidents and social behavior in response, The World Fed-

eration for Mental Iealth established an international committee

which made a report which went to the Agency, where it probably

could net be found, and also to the World Health Orpanization, which

dealt with some of the human relations problems associated with the

establishment of peaceful use of atomic ereryy ona worldwide scate,

Well, this, plus my very deep interest in conferences, in dialogue

and in the essential need of human beings to relate theniaelves to one

another, has been the basis of my special interest whicn led me here,

and I'm very pleased that you, Jelle, got going and stirred this thing

up with Or, Taylor and John and made it possible for the whole thing

to come about.

UPTON: Um Art Upton, [did my undergraduate work at the Uni-

veraity of Michigan, ard went on there to complete medicine, After

graduating from medical school, [took a residency ia pathology and,

as Il was winding up in residency, received an invitation from facob

Furth to join him at Car Ridge to help him with some stucties on the

pathologic effects of radiation on eaperimental animals, [went downs

there assuming that it would be for a couple of years, and arrived

there about the same time that a big batch of animals came in from

Euiwetok, where they had been exposed te an experimental nucleat

detonation, It turned out that Jake left Oak Ridge before the experi-

ment was comnicted, I stayed onto finish it up, meanwhile started

other tninys, and I've been at it ever «ince, I suppose that's why

I'm here today.

‘DOBSON: Lam Lowry Dobson, [have always feit that [wc uld

have benefited + ery much trom having gone to Harvard Coles or

having studied at Harvard. [eiidn't; but Lwas conceived in Cambridge.

Massachusetts! [Laughter’ {ase born in Peking, China, and eudied

medicine at the University of California,

sane we ne
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FREMONT-SMITH: You are a Harverd alumnus then! [Laughter]

DOBSO?. After hospital training in internal medicine [ went back

to the Berkeley campus, to the Radiition Laboratory, in early 1946

which was not so long after Alamogordo, Hiroshima and Nagasaki. I did

studies in biophysics, research and teaching in radiobiology, and was

associated with John Lawrence in clinical radioisotope work. In

Ernest Lawrence's Radiation Laboratory, and in the University more

gyeneraily, [had responsibilities in miedical physics ant radiation

protetion. Then after some twelve years [ went to Geneva, Switzer-

land,.o work for a year or two—and stayed for ten—wita the World

Healta Organization in radiation hea‘th, radiation medicine, and hu-

man genetics, Lhave just returned ‘rom California at the Lawrence

Radiation Laboratory in Livermore, concerned with laboratory re-

search once again, naving spent ample time for the present in inter-

national administration which is extremely interesting but ofter a bit

removed from animals and test tubes.

I suspect we all feel that potential energy is just as real as kinetic

energy. We hope that potential nnucicar war has no such reality, and

that it will never convert. But the compelling interest and importance

of the various related questions are, I think, the reasons manyof us

are b > at these discussions, wha-.ever the details may be.

SCHULL: Jack Schull or, as the clerk at the desk informs me,

“Shewell!" Department of Human Genetics, University of Michigan.

As the twenty-first inan on this iwenty-three man totem pole, I

have wondered what remarks I might make which would enter into the

spirit of “can you top this” that prevails! And it seemed to me that

if thee existed an opportunity, it hed to be in the introductions which

others made, aAnd thus as Leo Bust..d was introdu-ing himself I wept

for there but for a single letter, "M" instead of “B,'' might be the

inheritor of a Norwegian fish hook fortune; and, as Stafford Warren

was describing the social responsibilities that rested on his shoulders

in 1943, L could commiserate becauss that year saw me on Guadacanal

and subsequently on Bougainville with a gun and much the same feeling

of social responsibility. When Bob Miller introduced himself [ re-

joiced in the shared memories of some very happy years in Japan;

and finally as Frank Fremont-Smith spoke of the dent that this con-

ference would mate, [thought, in view of the way we are fed and

beveraged, that a bulge rather than 1 dent was the more likely out-

come, But there was an alternative to this play on the introductions
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of others, and that was to take advantage of possibly the only oppor-

tunity that [ shall ever nave to introduce a rear admiral, Bob Conard!

FREMONT-SMITH: That's very nice. Lovely.

CONARD: Thank you.

When I finished medical schcol in 1942 I went into the Navy and

spent several years ona cruiser in the South Pacific, and on my

return went out on the Bikini operation and had the very pleasant and

stimulating experience of working under Staff Warren and made some

very valuable lifetime friendships with Frank Fremont-Smith, Wright

Langham and Lauren Donaldson and manyothers.

During the Bikini operation we realized, as Staff pointed out, that

there were many aspects concerning radioactivity about which we

were ignorant. Because of this we were ultraconservative., I re-

member very well the bundlesome types of respirators that we forced

the men to wear in offloading ammunition andthe strict precautions

to protect them. Later, in Hawaii when the target ships from the

operation were returning, I was forced to order the sinking of many

beautiful small boats such as Captain Gigs because radioactiv« con-

tamination was considered too high.

Later on, [ had an interesting experience when the Nevada, the

target ship, was sunk by the Navy to test out some weaponry. I was

asked to go along as the radiological safety officer and they insisted

that I go on board with the two gunners mates to get these 1, 500-]b.

bombs wired up, and I pretested saying I would like to see why a

doctor really had to go aleon an operation like this. But they in-

sisted anyway and [ had to hold the wires while they sturfed the pun

cotton into these big sheiis and, of course, in the meantime the de-

stroyer escort went off about thirty miles and stayed off until we

finished the operation. And then later when I saw this ship blowup,

I thanked rny lucky stars that [ had gotten off that safely.

I participated in other atomic tests including Operation Greenhouse

inthe Facific and the Nevada test. I spent several years as Project

Officer at USNRDL and had a fruitful year doing radiobiolopical re-

search with Harvey Patt and Austin Brues at Argonne, In 1954 the

unfortunate fallout accident occurred in the Marshall Islands while I

was stillin the Navy and [was a member of the original medical team

under Dr. Cronkite along with Chuck. Dunham that carried out the ori-

ginal examination of these people.
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After that I joined the staff ac Brookhaven National Laboratory,

where Ehave been since, and have contirued to head up the annual

medical surveys of these Marshallese people; every year I take out

the medical team, experts under the auspices of the AEC and Brook-

haven, to examine these people,

Looking back over the years it seems to me we have come a long

way since the ©  ., days of Bikini and have learned a great deal

more, The Marshallese experience has provided us with important

information about the effects of fallout on human beings.

So I think this conference may serve a rnost useful function in

culling such intormation and cxamining it in the light of interdisci-

plinary facets,

EISENBUD: I'm Merril Eisenbud. [envy you fellows and Miss

Root because you all know what you are. Youare biochemists or

experimentalpathologists, veterinarian pathologists, physicians.

I'm not sure what Lam. I started out in pre-medicine; 1 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 enginecr-

ing and took my first and my only degree in electrical engineering.

Il was interested in biology and tricd to find a degree program to

bridge the gaps. [ went from door to door; Il actualy attended school

as a registrant for a graduate degrce at three of the major colleges

inthe East, but couldn't break downthe tight discipli:ary barriers

that existed at that tirne. As I look back on it now, if was probably

a good thing.

I'm probably the last of the less educated professurs, There aren't

many of us left. [think of myself as a sort of a quasi- intellectual

mugwump. I like to straddle the fences between the disciplines and

I'm never sure which side of the fence my face is on or my rumpis

on; and sometimes I'in not sure which fence I’m on! [Laughter]

Shortly after { got out of school [heard that there was a job open

in an insurance companyfor somebody with an interest in biology and

a knowledce of electronics, I couldn't understand why one would want

that kind of Lackground to sell insurance, 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 lcboratory to

look at occupat.cnal disease problems that existed in those days; [

was dispatched to some plants in Pennsylvania to werk out some methods
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of separating dust electrostatically. In the kingdomof the blind where

a one-eyed man is king, I] was teamed up with a fellow whom manyof

you knew, and who joined the group about the same time, I refer to

the late Charles Williams, a petrographic geologist of considerable

talent who taught mo some useful techniques for identifying dust par-

ticles by their optical properties. At the age of twenty-three [ couldn't

differentiate a wilicotic nedule froma sarcoma but I could look ata

thin section through a microscorp: 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, Iwas assigned to parts of it and was actually working ona

problem of beryliumpoisoning in the latter part of the war, andl

had also some exposure to radium poisoning. Whenthe 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 war to go to medical school and wae admitted to Tufts, and

was supposed to be the oldest man of the class of fifty. Then in 1946

the Commission offered me a job, which I couldn't turn down, andl

took it and worked in a position which was extremely interesting,

during which time I-sas 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 decision because as

time went on I found | 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 my time in ad-

ministration, when things began to stir in the field of environmental

health in 1958 and [ found myself with three offers from three univer-

sities. {I selected the one that i had then been associated with ina

part-time capacity for, at that time, almoat fifteen years, nowal-

most twenty-five. So I went to the New York University as their

professor of environmental medicine. When [| got there | tried to dig-

nify the title of "Mister." As < say, my only degree was in electrical

engineering. I had no problem «t all except inthe parking lot. They

had a protocol in which if you were a doctor you were in the front,

and if you were not a doctor vu went to the back. I would drive in

and the fetlow would say, “Are you a doctor?" and I would say, ‘No,

and he would send rae around the back.
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permitted me the front row in the parking lot! [Laughter] Well, it's

been a random walk, and when [ think about it, [ would not have wanted

it to be different. The only way L can explain it is the way Polly Adler

explarned it, if you ever read her book, you old timers, She was a

well-known madam who wrote her autooiography. She used to tell

the story that her bippest problem was wath the college boys because

after it was all over they wanted to know how she got into that busi-

nevs, and the only thing she could say was “Lucky, F puess!"

[laughter}

BUSTAD I'mplad Iwas 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 voday we

have asked Dr. Dunham to say something about the 1954 thermonu-

clear test, its background ard nature and anything else he wishes to

say.

DUNHAM: My guidance has been rather loose, | 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. have taken our leaders

literally in that I haven't prepared a half-hour lecture on any parti-

cular topic and | 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 mroduce 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 difticulty in trying to relate this event to
the avowed purposes of these meetings, which are to conside> the long-

range effects, psychological ane biomedica!, of a nuclear «sai. The

more [ think about it the more difficult { find this, other than the med--

ical, You wilt 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 ina 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 awwar, [find very, very difficult, and [think of a pro-

posed experiment that was concocted back around [| 249, in relation to

the old NEPA Project, to find out howpilots 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

lookiny at the outside of the reactor, a lot of lights would flash and

bells would ring and sv on and so forth, and the loudspcaker 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

wat absolutely unrealistic in terms of the person who was motivated.

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

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

FREMONT-SMITH: Especially that "You have jurt received a

lethal dose." Therefore, you may be used in any way we see [it.

DUNHAM: Right. Anyway. [though it might be useful to try to

review the context within which these events took piace. [think one

has to go back to the fact that there waa a war, that two atomic bombs

were dropped on Japan, and that tne Japanese were the only people

who have ever experienced bona fide masa effects of nuclear weapons,

admittedty smal’ ones. One also has in 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, ['m sure, later on.

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

DUNHAM: Yes. Anyway, in 1949 the U.S.S.R. did detonate an

A-bomb, and [can remember a meeting calied hurriedly about getting

on with our program, Shortly after that there was this tremendous

debate, which is all available on the public record, a large part of it

in the Oppenhcimer hearings, as to whether or not we should develop

the H-bomb, As you recall, both Oppenheimer and Conant had looked

at what had happened at Hiroshima and Nagasaki; they then imagined

what an H-bomb would do and they were totally incapable of doing any-

thing except sert of turning the other way and saying "We must have

nothing to do with it, ‘and ‘Well, maybe the Russians will build one,

but nopefully they wor’. use it.’’ You know the decision was made to

go ahead with the H-bomb program and at the Ivy Mike shot there was

the first detonation of a thermonuclear 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

arouno the world. So, when on March Ist there was a detonaion at

Bikini of something of the order of [Q to [5 megatons, the stage was

really set for people to react. People had begun to be awarethat

there is such a thing as fallout, but they didn’t have any real feel (or

it, and [ don't think the military did esther, Certainly E didn't,

fallout is discussed and not badly, actually, but still [ 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 smal! group of native people who are quite literate but

who weren't well educated, and [ think this is the distinction ta make,

They had been a possession first of the Germans, then the Japanese,

and then the United States. [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

ard they were moved. they took it all very quietly and «sere totally

cooperative. lnever 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

lock 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 rhenomenon of radiation, and who had been a beaten peuple

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 froma special issuance (Reference 2) of the Institute of Chemical

Research at Kyoto, which came out in November 1954, six months

after the event, and which shows howthey set the etage as far as

they were concerned, his is all physics and chemistry. There is

no medical business inthis report because none of the fisherraen

actually got to Kyoto, but much of the material did,

te er tee
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‘On March 1, £954. at three-forty acm., twenty-three

Japanese fishermen on bo ed the tishing boat No. 5, Fukuryu

Mara, were encaged in fishing in the Middle Pacific about

minecty moles northeast of Hikini Atall when a reddish- white

flash was seenoon the horizon in «a west- southwesterly direc-

tion, and seven ar enht muinutes later a loud cxplosion was

heard. Afterwards it was learned that the flash and explo-

sion had been caused by the hydrogen bomb test at Bikini Atoll,

“Avout three hours after the explosion, fine dust began ta

falbonthe boat, fhe falling of dust lasted for several hours

and ceased tumards soon. Phe boat as well as the fishermen

and the fishes caught by them were covered with a white sheet

of fine dust, After a tvo weeks!’ voyage, on March 14 the No.

5 FukuryuMara, contéenunated by radioactive dust, returned

to Yaivu Harbor, Japan, ¢

It waa 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 residencs of the Marshall Islands

had been exposed to radiation and evacuated to Kwajalein,

tust to give you a visual picture...

FREMONT-SMITH Had there been a sort of a warning to ships

and so forth’

RADIOACTIVE FALLOUT ANDO RADIATION EXPOSURE

DUNHAM: There had heen an exclusion zone within which ships

were warned not ta come, and there has been argument back and forth

as to whether the PururyuMaru was within that zone, As you recall,

the U.S. ofticials insrsted that it must have been within it, [t's ob-

vious that i: didn’t have to be, because in Rongelap, which 43 way out-

side the exc!usion zone, the doses on the northern part of the atoll

were even higher than anything on the ship, and they would have been

fatal,

Bikini is about erphty or ninety mites away from Rongelap; the

Fukuryu Mara was up to .he north, the ather side of the lethal sone,

At Kongers, there were filty aizv-weather personnel, and 20) ntles

from Bikini is Utinik. The doses here were roughly |Or- plus.
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UPTON: Excuse me, Chuck, What do you mean by 10r7 Is this
over infinity 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 uf evacuation. [I'm sorry, The 800r line is an infinity

dose, Thank you, Merril, These are es:imates of actual doses

received.

The air-weather people at Rongerik got 50. These are external,

The dose for RNongelap was 159, and some of the Rongelap people who

were onthe small atoll fishing probably got about 75.

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

penetration?

DUNHAM: This is an estimate of the whole-body dose. [t's no

better than an estimate, but a great dea! has been based on this in

terms of what the human blocd 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 reaily appeared

inthe preliminary stages to have been safer than it was because of

the wind shift?

DUNHAM. [think the following happened, The original exciusion

zone for the test site didn't include Bikini, It went about two-thirds

of the way between Eniwetowk and Bikini, When they began testing at

Bikini, they extended it beyond Bikini. tut only what looks like about

50 miles, The exclusion zone was not vig enough for what happened,
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EISENBUD- Chuck, could 1 say something relative to this’ In

fact, might this be a good time to augment some of the background

that you have piven, which [think might be helpful in setting the

stage’

DUNHAM: Yes.

EISENBUD- First let me say with respect tao Leo's comment, in

which he tacitly assuried that there was a windshift, I'm not sure of

that,

DUNHAM: [ believe the wird wan already changing.

FISENBUD This is a matter that haan't yet been documented,
it's a strange business,

twas 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 [have ever acen came in

an official dispatch, at Hl - & hours, which arrived in New York just

a few hours before shot time, From my recollection [ vould say

that it wouid not have required a wind shift to dump the fallout on

Rongelap. Unfortunately, the situation has never been documented

ina manner that would make it available to many of us who were

interested in the exact meteorological circumstances,

DUNHAM: Sut your commenta are predicated on the only hazard
being on those two atolls, It had nothing to to with ships out of the

exclusion zone,

BFISENBUD- 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,

Qae small surface explosion and one underground explosion took place

inthe fall of that year. Prior to that time the military doctrine as it

was translated ta us onthe civilian side was that there would never

be ary point in exploding bombs close enough to the ground so as to

pet fallout. they wanted to maximize blast, as was done at Eiro-

shima and Nagasaki. So, only the arrburst needed to be considered,

Of course, obvious questions were raised, like "Well, suppuse one

drops to the surfece inadvertantly and expludes 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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[ suppose that within the military tnere must have already been a

discussion of a military demand for surface and underground shots,

Until Janzle we had not really thought about the consequences of a

surface or under, round explosion, It was widely recogaiced that the

Jangle explosions would produce more radioactive dust than any of

the previous detunations including the Tower Shot during World War UL.

However, it was thought to be unnecessary tu Monitor tne radioactive

ity beyond 50 miles from the explosion. HASI. arrcayed to inake

measurements in the annulus of 50 to 50. miles, despite the fact that

people thoug... we would be wasting time. Tu the contrary, we ob-

tained a good deal of useful information and, in fact, we found that

even aa far away as Salt Lake City doses were hicher than 1090 mr,

This was certainly revealing, considering that the two Jangle devices

were very small. Following these tests several groupe took the Jan-

gie data and extraporated tuo the multi-imegaton device which was then

being planned for Eniwetok,

FREMONT-SMITH. ‘hat is Janzic?

EISENBUD: Jangle was rhe Nevada test, It was a code name.

This was in November 1951, anda year later they were planning to

explode the first large thermonuclear device at Eniwetur,

There was an Air Force officer known to most of you whe came

up with a rather pessimistic estimate of what the fallout would’ «

like, and he, I think, was probably the first to have predicted that

there might b+ hurdreds or maybe thousands of rads huncre « of

Miles away. Our group in New York came up wath some abat the

same coictusicr aithough not quite so persimistic, However, itecer-

tain'y did see. .hat -nuch more extensive monitor ya wie Vacific

would be necessary th a wae then being contemp! 7 ul ,

saw no need to monitor beyond the ateibo.w boa. tua, where Gtike. the

first large thermonucsear .etanation., wogt. to enohace. No tabsout re

search program was includec as part of the te-t program put it was

lirs.ted to about 50 miles from Ground Zero. Tbe ABC, hewever,

did agrey that a monitoring prograra beyc ad Eniwetph proper could

be mounted if support could be found outside the task fotee, We ead

ceeded in convincing CINC PAC, Commander-in-Chief ofthe locihe,

who had responsibility for security of the ratives in the \tarshail Is-

lands, that the fallout should be tracked throughout the shuthwest

Pacific Ocean. ,

tie wbak boree

Then we were given the job of doing it, and after the Mike shot,

fourd there wos 1.0 fallout. As we recons*ructec it later on, based
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on water samples, we reaiized that there was fallout that went into

the ocean, The probabilities of hitting those atol’s 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 yroup of peovle, both among the military and

civilians, who insisted that there never was any Mike failout, 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, anda greater probability that it would al! go into

the ocean, we began to devise schemes for laying artificial islands,

This has never been reported, largely because the information got

Jost in what happened afterwards, ut 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 materizl was someiron filings that

were irradiated in the Brookhaven reactor and dropped on these oil

rafts. Plans were under way for snipping large amounts of oil out to

the Pacific to lay down these raits 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 co 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 these islands. The nearest one to Rongelap was

the instrument put on Rongerik. Ithink this is revealing becauseit

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
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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 inthe Mike Shot the whole tack force was exposed

and we could have lost 10,9000 men. It could have been awful.

DUNHAM: I think that the fact that we were there gave a sense of

security, Yousee, if you looked at the original weapons handbook ata

pattern of fallout, and, as Admiral Schyler used to say, ‘Scale it up,''

why, you had something. But [ don't think anybody took it as serious-

ly ae it should have been,

CONARD: I rememberthat 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 knownto 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 lst 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



44 , DASA 2019-2

basically a CINCPAC- supported civilian organization based with the

Task Force but not operating as part of it. Whenthe instrument went

off scale, the operating procedure catled ius 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, :n taking the steps that were

necessary in order to evaluate the situation, and to take the necessary

palliative measures.

UPTON: You sayit 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

that serics. 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, [ 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 giv. .his as background, because it

illustrates the incredible disbelief of the subject of tallout that per-

sisted not only upto 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 ateam, 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, they were. Merril's story to me is almost in-

credible.

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

LANGHAM: Fallout was predicted for the Trinity iest in 1944 by

the bomb phenclogists, Hershfelder and McGee. Stafford Warren

mounted evacuation teams and monitoring teams to cover the poten-

tial fallout area. We didn't have to evacuate anybody; we almostdid.

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?

LANGHAM: Cattle were burned by fallout at Trinity, and we had

experience with 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 anycue 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 somekind of equivalent
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to this in World War [Il. So as soon as the first report came out in

the Lancet by Sargeant and Slater of the war neuroses of the men

evacuated from across the Channe}J, [ came downto 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 vot into this war, He sent me over to the Army Surgeon

 

General's office where Iwas met by a colonc! who said, “Now, Doc-

tor, what are you worried about? ' E said, ‘Well, ['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 asa result of the war, and we knowfrom World War I what

happened, In World War HI, the British have already hadit,'' And

he said, “Doctor, you don’t need to worry; we'll Nave no neuroses

inthe U.S. Army!" [Laughter]

Now, [ just want you to knowthat this is the kind of extraordinary

aspect of human ature one has to face, and [ suspect that the true

story really didn't come out that it -wasn't a radiolcgical but a human

factor that went wrong. But maybe I'm wrong.

EISENBUD: I can understand why you fecl 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 bovs 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 ali night,

lice thought it was unimportant. He thought we were fcolish for stay-

ing up all night wondering where the stuff was poing in the deep part

of the lagoon, When Frank caime back with this radioactive sodium,

there was a big haw-hawon 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

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 claimedit 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 costl). How do you get a station to

stand out in the ocean inthe 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 didr't really have the concept

of how vast this phenomenon was and what the quantities were. You'll

find people, not all of them inthe military, who were unwilling to

face what might have happened at Alamogordo. Oppyprotested our

surveys after the war until the white-backed cattle appeared in the

Albuquerque slaughterhouse. It took a lot to o. ercome the resistance

to our purchasing of cattle. I don't know if Dunham remembers thi»

because it was partiy before his time.

Such antagonism 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 ccemplica-

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 rea)-

ly hurt seriously by the fallout.

DUNHAM: [think the most dramatic thing of all is where that

890-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

studics that were made by Pete Scoville, * [think (see Dunning, Ref-

erence 3), who was one of the principal people involved in actually

taking the measurements. They went in there at 36 anu 48 hours;

they took readings at different ptaces or 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 nad a feeling that the doses may have been
very much higher than had been estimated, particularly in the case

of the Japanese ship.

DUNHAM: 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 late~,

and by that time it was still reading generally about 1!0 mr per hour,

and the Japanese and our own people had had enough of the debris.

We knew whit 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 £00 or maybe even

1,000 r.

DUNHAM: So it's possible, with this line that f've drawn—and you

called my attention to 1t thie morning~on the map, that ['ve come

much closer co the ship than is indicated there; the 800-r fine 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 ina 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 arourd a certain couple of

slabs, and since they had samples of the fallout, they couid 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 somein his pocket, I believe, to take

homeas a sovvenir,

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 occurved, 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 t-ue 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 tu the psychology that
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leads to underestirnmation 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 locking at things, isn't it? That either we're frightened

or we're nat 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 unkrown to them which makes

it impossible for them to change their position. This brings us to

the questicn of when is a delusion not a delusion.

FREMONT-SMITH: Right.

LANGHAM: [think it's a matter of biased values. There isn'ta

man in the field that isn't anxious to pet 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 doa 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 himsel:.

MILLET: One wonders if there isn't something in our rational

culture which makes us orefer getting on and moving rather than

waiting and listening and finding out. I heard a comment last night

from iy neighbor here that the Americanpsychiatrists don't bother

to read forvign iiterature, for example.

LANGHAM: We have hawks and doves right now. I think probably

insofar as radiation protection and nuclear devices are conzernea |

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 :ookcd 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 would strip off all our clothes and throw therm into a box

on the beach and walk up to the quarters inthe nude. On tke shot

island, we could hardly get a meter reading anywhere. In the mean-

time, a sheer in the wind had brought the fallout right over 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 v.hich I've never understood, which has sonic 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 hvoir, 40 r per hour, a few r per hour anda

sort of disbelief. The upshot was that everybody kept wandering

around, According toa “Zeuss meter that Herb York“ bad 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 sv re-

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 som2how they, and no ane seemed to know who "they'' were,

had decided that the movie was all right.

SomehowI'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 how large areas could be covered with very

intense radiation. No one seemed to want to believe what was happen-

ing.

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

goal of these series of conferences in this discussion thet'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 atzitudes, and

hawks and doves, with respect toa, b, c, andd, ia preparation for

the possibility of atomic war. Also, if there ever is 4 nuclear war,

there will be this same kine of confusion and rea::tion all over the

world. So it seems to me that this aspect of huraan 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 certral lessons for this

whole business, If we're going to get anythin: out of this, part of

it is going to come by the fact that human ature is this way and that

there are conflicts in authority, the highest ievel of authority. You're

going to get denial of facts, as Jack brougy)out; clearly evident facts

will be denied up ind down and proved not .o be so by other authority,

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

has been dropped, This was the assumption, 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 war never published, not, I think, so

much becauseit was classified, bu’. 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 vho 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 .act that the weather every once ina

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 sci-:ntists trying to work together. Each man's

ego is tied up with his ‘ob,

FREMONT-SMITH: You are right. Our multi-disciplined confer-

ences are bringing this out every day.

LANGHAM: Ihave a rather amusing story that illustrates this. |

don't know whether lL ever told Dr. Warren, but he kept getting mes-

sages from the co.:onel on Eniwetok who was in Charge of putting the

droned B-17s8 through the clouds at Bikini.
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WARREN: Yes.

LANGHAM: Under remote control these B-17s had been flown
through the bomb cloud. They were not destroyed but were s'ightly

radioactive. The colonel wanted to take the remote control cquipment

out and use the 1-17s to fly his crew back to Honolulu. He asked

Staff to send a man overto 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 tc 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 cut?"

I went, and as I came down the ramp at Eniwetok, standing at the

bottom of the stairs was the young colone!} who looked about 25 years

old; he wasn't as old as [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 “rap about milli-

roentgens, Do fly them home, or do I push them in the ocean?"

The highest readings were in the cockpit where there were several

radium diais 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 psycnological

conflict right here that, I'm sure, stems back to the ego and the fact

that the man doing the job satisfiee that ego by filling it well.

FREMONT-SMITH: And you satisfy yours and therefore went to

the club! [Li-ughter]

LANGHAM: That's right.

WARREN: After 20 years I've got an «xplanation why he was so

long gone! [Laughter] This is why [ 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 l2th Naval District where she

was Lerthed to persuade the commanding officer to delay her sinking

temporarily. She was a fine example of gencral contamination in-

side and out, and would have been fine training resource.

The first time an inexperienced person walks into a situation where

he's surrounded by contamination and the meters showit, he can hear

the buzz on the Geiger counter, he realizes he's in a hazardous situa-

tion e-d he's cither 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 .soh: it out and sank it.

[think part of it was to get it out of sight, out of mind,

FREMONT-SMITH: ‘Let's forpet about it,"

WARREN: [t was a hazard they wanted to furget.

DUNHAM: Maybe we should move on from this background as to

why the Task people behaved as they did. They behaved in same 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 comingin. :

FREMONT-SMITH: Exactly.

DUNHAM: [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, tiere's no particular psychologi-

cal problem. They were dealt with, I think, well. They were put in

good »%arracks 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 penerally 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 abcrrant

psychological responses. . ,

CONARD: This is generally true. There were @ few psychological
reactions resulting from the fallout situation on Rongelap after they

were moved back tothe island. I will refer to these later.

DUNHAM: They still didn't really know what happen.d., 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 homefor

a while,

LANGHAM: How did they respond to this?

DUNHAM: This is all second-hand fromtalking with them. One

of them, the ''doctor, ' what was his name?

CONARD: Jabwe.

DUNHAM: Jabwe, the ''dector, ' 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 went swimmingto 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

themexcited, 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 thunders for your afternoon session, Brb,

CONARD: They had seen previous shots,

DUNHAM: Theyhad seen the light.

CONARD: And this was nothing unusual except it was much larger

than anything they had previously scen, and they described it as the
sun rising in the West, I chink.

EISENBUD: 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 1952?

DONALDSON: No, no. A little less than one-fifth.
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THE FUKURYU MARU (LUCKY DRAGON) 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 sorne pictures in it of the boat and the crew.

I'll pass this around for anybody who hzsn't seen it. It was an old

tub, not up to modern Japanese fishing boat standards, but I think

it did have a radio aboard and that the radio was in constant com-

munication with 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 severe 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 sensc—Ralph tells a good story of this part of it—howthe

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 know 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 significant.
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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 think we know. Ralph interviewed a lot before he wrote the

book and he was there three years or two years later, which is ap
aftex-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 mzxe 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. Merril, 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 ‘rom beginning to end,

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

EISENBUD: Yes.

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 availabie 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 report on the episode, how aud 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 meteorology 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. Lasked for it before i came

down here andit's still classified. So I couldn't bring it with me.

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

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

taken the time to declassify it, which takes work.

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

in the Japanese press that nobody clse in this room can have. [hope

that he will just devote a few minutes to this, starting with, say,

throwing awaythe fish from the Fukuryu Maru.

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

look at them a‘ 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. [ut 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 anarticle (Peference 5) entitled

"The Grim Facts of che H-bomb Accident.’ This was out at about the

height of the fever both inthis ountry and in Japan. It starts:

“Shortly before noon of a sunny day last January began the most fam-

“us 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 Rongelap 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 berween 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 Ana.ytical Branch, Health and Safety Division, New York

Operations Office, U.S. Atomic Energy Commission, who provided us

with much valid Jiterature concerning the metabolism and internal

dose determination of fission products,'' Many of their articles have

a similar acknowledgement at the end of the article. [think this is

important to keep in mind; in spite of all the public panic, hoc pla,

newspaper reporting, personal accusations and unpleasant things that

may have occurred onthe streets, there was,among the disciplined,

thinking scientific community,a great deal of whclesome and consctruct-

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-

periences. He was sent over «zt the request of the Japanese as an

expert on fisheries and radiation. Finally, lL 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 peripkerally 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: Befove you start I would like to know just what the date

was 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.

ve
re
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EISENBUD: The 17th here, the 18th chere, [ 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 ani the radar

isn't very effective on a small wooden vessel,

DUNHAM: Rememberhow long it took to find Eddie Rickenbacher.

EISENBUD: Yes.

WOLFE: He had the winds blow in two directions,

EISENBUD: The boatput in, I thought it was the 17th but you say
it was the [4th, and I think the first newspaper accounts were on the

16th, as I recall.

DUNHAM: Right.

EISENBUD: Now it comes back to me.

FREMONT-SMITH: The Japanese?

EISENBUD: The Japanese ivewspaper account were, of course,

picked up 211 over the world. Consistent with the pattern right from

H plus 7 hours, the initial reaction here wa:. ‘isbelief, that this was

just a propaganda stunt, that there would b thing to it. Dr. John

Morton, who was then director of ABCC, ». - Jispatched pronto up

to Tokyo to help out and telephoned me inth- niddle 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. Itried 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 not 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, 48 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 community 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 icft for Japan and kad no contact with anybody until I got

there, When got there, there rnaust have been a thousand people

with signs at the airport, and I wondered who the big shot aboard

was; I found out it was I! [Laughter] Somehow or other, through

this telegram, they had wora that I was coming and were picketing.

Some American MPs had been permitted to cone 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’! knew quite well, but

I wasn't permitted to see them. They had waited for hours, and I

was put into the lirnousine 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

needeu, 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
firet people I saw was Doctor Kimura, who was oneof 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 analysis 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

involved the fast fission of uranium- 238, I mention this because at

that time this was a very sensitive 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. [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

rememberedas other crises developed anc as I think about our peo-

ple that were participating, is how tired you get. I flew straight

through in 40 hours ina very excited condi-.ion wondering what it was

going to be like when I got there. [arrived at two o'clock ia 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, [went home and got into bed for the first time in 3 nights;

[had 2 hours sleep and then went off for the first conference with the

Japanese, and met all day. [ made a point of getting to bed early

that night, but with the 12-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. Iwas really at the verge of

exhaustion, but [ 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 che right

decision; I mean, somebodyelse would have to evaluate this. But

when I think of the Cuban crisis and the Berlin crisis, and oi 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,
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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 «he

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 somethat I don't know about that were not so amusiag. For

example, on the third night Tsuzuk: who was down at Yaizu~—there

were a few fisherman down there— passed word,through one of

the others,that I should call on him immediately on his arrival that

night. He was coming in at eleven o'clock that night. This seerned
like a strange time to be asking me to cal! 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 Tsuzuki's house and,

of course, he came to the door in pajamas. He was expecting a tele-

phone cali! [Laughter] This illustrates another problem, that ‘s,
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 ‘'callonhim,"

which means that you visit, is a subtle one which you can't expect

all Japanese to understand, So I einphasize this as another thing that

complicates a situation which is already complicated. He was very

gracious; he hada bottle of Scotch and we sat up and had a fine chat.

lt 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 commor!y said that we weren't allowed to seethe

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 aothing wrong with

these fishermen and that it was alla 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 ina peculiar way. [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 ! wasn'ta

doctor. Quite the reverse is true. I went to Yaizuto see the ship

and had no idea of seeing the fishermen because it was almost an
impossible situation, [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 59 reporters, and I didn't see how it could be

useful for me to go to see the fishermen even ona 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 aid go there and I made enough very super-

ficial measurements to ascertain that their thyroids were veryhot,

Itook 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 velitions with

Morton and yourself because a lot of Americans got very upset with

the idea that the Japanese didn't invite you-to take uver,

E:SENBUD,. 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 ‘vas 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. [had set up a sort of formal organization for investi-

gating this. There was a Japanese committee established and Moston

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 involwed,

There was a furor at home. So, it was decided that the President

woula 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 causvd things to

deteriorate so far 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 hitus. We were at Kwajalein,
I could see the expression on Cronkite's* face when he read this.

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

edge...

FREMONT-SMITH: Where did the idea coms from’

EISENBUD: It certainly didn't come from me, but everybodyelse

thought it did. ,

CONARD: The faliout material was indeed caustic, though this did

not cause the “beta burns" that later developec,

FREMONT-SMITH: You just made a nice excuse.

 

* Commander Eugene P. Cronkite, of the Naval Medical Research

Institute in Bethesda, Maryland, was in charge of the medical team.
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EISENBUD: And I was completely discredited because it was gen-

erally known that lL 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 staterneat was that the Jap-

anese were presumably inside the danger area,

Well, this, coming steaight 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 ta be

effective any longer. 1 stayed on, [ think, for about two weeks after

that but it was obvious that very little was going to comeofit.

Actually, I stayed on for the two weeks primarily so that [ cculd

gee some contaminated fish. We worked out a method for rronitoring

which is 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.

FREMCNT-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 incredible to me. It's not that I don't vbe-
lieve you. Ido, 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 tel] me why such a fuss

is made over something of this nature”? [fa G.I. in Japan had acci-

dentally killed two or three people with a carryall, this wouldn't

have made any newsat 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 can't say, "Okay, we made a mistake"?
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FREMONT-SMITH: We can do so anywhere except in radiation.

Thatis 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. Does that ever get the 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? Wet, I know what

Merrilis 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 cometo that later, Maybe there 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 powerin 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 kilhed 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: Waita minute, Wright. Everybody knowsthat a plane

can crash ints an apartment house and kill people.

LANGHAM: Doesn't anybody know that it's possible that ‘allout

can?

EISENBUD: This was never announced.

DUNHAM: It didn't come out clearly because there was no public

announcement abovt 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 mefinish the Japanese story.

LANGHAM: Let me clear up one thing. My saying that Merril's

story is incredible doesn't mean that [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: Thefish 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 unawareofit.

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 contam-

ination of these Fukuryu Marufish.

EISENBUD: Good. I'm giad 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 inthe Pacific. It

was not absorbed, but adsorbed radiation, which came from dragging

the fish across the deck, This external superficial contamination or

suriace contamination was easy to measure with the usual radiation

instruments, while the internal selectively absorbed radionuclides,

so characteristic in the subsequent camples of the March |, 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. Iassume he ab-

tained this information from the crew. didn't he? I mean, this feeling?

EISENBUD: Yes. Well, they thought they were probably going to

end up in jail again. You see, they had been in jail probably two
months or so,

DUNHAM: They had beenin 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 pait?
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DONALDSON: Well, it's a rather lorg story. Maybe we can come

back to that later.

EISENBUD: Okay. So when that hapvened, 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 Iwas 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 [ had a chance to look at them. Ih > helicopter and

could go anywhere, But these reports would co. a 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. [f the re-

frigerator went bad, all they had to do was dumptheir fish and say

that it was radioactive and then make a claim.

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

DUNHAM: Maybeat this point we ought to ask Lauren, because

by this time he had been called cverseas.

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

DONALDSON: May 24th.

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

DORSON: May I ask a question about the earlier period, please?

You had said, Merril, that the Japanese did not have Geiger counters

and measuring equipment. You mean that all during this time thcy

had practicai.y no way themselves to monitor?

EISENBUD: That's right. They had prewar equipment. [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 Lhambers by Nishiwaki and a couple of others. Sol

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 atense 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.

DOBSCN: But how many ports could you inspect?

EISENBUD: My recollection is that there were about 16 ports. Is
that right? ~ 7

DONALDSON: I really don't know, Merril.

EISENBUD: It wasn't any larger than this. It might have been 12
or 14, but it wasn't very many. It wasn't a large number of ports.

WARREN: But you couldn't be everywhere with 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 wecan 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 tne 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 measuren.ent 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 ue were still on the contaminated

islands.

DUNHAM: Lauren, [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: Thelevels of radiation were in the order of magni-

tude of 100 curies per square meter on Ebeye [sland on March 26th,

so we're talking about appreciable amounts of radiation,

All right, now over to Japan,
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EISENBUD: That's 100 curies extrapolated to March Ist.

DONALDSON: That's right. Extrapolated back to March Istas

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 of 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 ontheir bicycles, buy a tuna fish in the mar-

ket and carry it to their shops, A tuna fish then cost 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-

ible 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 peaple whom we nor-

mally should ccensider 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, [am sure, have never been documented. Merril
left about the time it was becoming increasingly evident that the

press—always antaponistic—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 Embassystaff and with the Asiatic section of the Jap-

anese Foreign Office, and very carefully laid plans were developed

to handle 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 contarninated with radiation.’ This radiation
problem was discussed at the :neetings 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, but

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 cculd 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  
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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 [arrived there I was sur-

prised also, as you said, with the amount of pre:s coverage, a large

number n.: sting 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 ir charge of the examinations.

Everything went along fine except that <verywhere 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. Asa journaiist I made con-

tacts through fellow journalists with many officials, doctors, and

scientists. They were far from 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 officia: 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; mobilized women 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, andit

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 dirninishing when Koboyamadied.

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 Eurcpe was unfortunate, too. At the end of January 1954
Secretary Dulles made his massive deterrent” speech announcing a

radica: 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 anv suck mo-

mentous decisions to be the subject of consultations at least. | ®

To cap the political confusion and dismay in Marck, came news of

the heavy fallout froin the “Bravo'' Shot. And where did the press get

this information? FromTokyo. As you know Tokyo is a very large

city. It has representatives from the press of every major country

in the world, Suddenly the whole of Europe was flooded with grim |

heat ines+and no explanation from the United States. The first
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explanations, when they cam::, made us ‘ook 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 daysa—and then sent away without consistent trest-

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 demandit,"

The imageof 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 apprestices” in every

European language—English, German, French. “Mad scientists"

dropped out of the literature, All scientists are nowin league with

the devil,

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

ROOT: Il hope I haven't taken too much time. This may be entirely

irrelevant.

UPTON: You mentioned earlier, Chuck, that there were a couple

of people in the 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. Schull!

SCHULL: I would like to make two observations which I believe
are pertinent before I describe the situation in Japan.in 1954 aa I
saw it, First, we should bear in mind that the Japanese are uncom-
monly health-conscious, and to an extent that some observers feel

borders on hypochondria, The face mask, for example, is a ubiqui-

tous part of the winter scene, or at least wav in those years.

DUNHAM. They can't outdo us.

SCHULL: Possibly not. The second observation is that there

seemsto be no history of responsible journalism in Japan. The
three large presses, Asahi, Yomiuri, and Mainichi are ina perpe-
tual circulation war and they are generally prepared to take advan-
tage of any 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 journatistic traditions,

As to my experiences in 1954, the story begina 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 ander 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 particulariy 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 Larrived, there was held in Tokyo a review of ABCC'e

research activities; this meeting was attended by most of ABCC'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 imm--

diately after the wac. 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 numberof largely

fortuitous happenings. First, there was a firmer body of experi-

mental information from which 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 nad 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 tha* was being given to

medicine, for example, was of a more qualified nature. The absence
ofa strong endorsement encouraged opportunists and oppo *tunism,

and the Fukuryu Maru incident was replete with both.

The 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 drumfire 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 thesituation. The newspapers had

“grabbed the ball and wererunning with it."

I can recall quite vividly some of the headlines which appeared.

There was one, for example, 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 theway, was unobjection-

able. They had carefully indicated that numerous factors could pro-

duce a rise in white blood cells, including upper respiratory infections

so commonat that time of year: they further stated that on this account

one could not conclude that the elevation was necessarily due to the

 

  



80 DASA 2019-2

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 he:

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 assumedthat they had, in fact, eaten the fish.
If l remember correctly, to easetheir 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 these 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 | would like to point out that four years ‘ater, 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 tor examination, 97-1/2 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 ofit?

LANGHAM: Well, [ 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: Wecan live with cranberries and pesticides, but fora
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 ore 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 staternent 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 formuiate a

position. This wasn't because they were dismissing it cr 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-

deuce 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 that hasn't been

brought out. Thatis 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 cuntamination 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

a
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within a year, I think it actually preceded our official announcement,
as l 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. J 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, which is almost standard procedure, and then gradually it

leaks out, whereas actually this is the way that people lose faith in

the governinent. 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 weare 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. [thinkit’s a very broad problem

we're talking about. This may be true in a good many other coun-

tries, ter,
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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 toa 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. [

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 assurin; 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 tnis have a right to be consulted as far as 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 fu~ 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
officiais 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? Asa result of not knowing, a mystique has de-

veloped that makes the very thought paralyzing,

UPTON: How long ¢id 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 atime. We heard
Dr. Donaldson say 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 sybsequent test. The pulse cf the people is still associated

directly with any testing 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 harbors and paid little attention—other

than a kind of pleased recognition tha: 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 fishermen have given it a new and bigger lease

on life. An interesting insight was when the Sino-Soviet split came.
They had to hold two different ceremonies and Mrs, Koboyama, widow

of the man whodied, finally refused tc go because she was being

pulled in both directions. One of the meeting: climaxed in heated

argument about whether the Chinese Communist -“xvernment or the

Soviet Government had sent greater contributions to support this

memorial, The contributions were openly acknowledged.
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DUNHAM: [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: [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

onthe 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'mnot saying it shouldn't be respected, but it happens

in certain areas where the psychciogical seed has already fallen,

ROOT: [think the psychological seed germinates and flourishes

because of the ultimate lethal threat.

DUNHAM: Thepesticides are lethal, Sois raciation,

WARREN: Not everybody buys cranberries andcouldn't care less, —

but everybody is subjected more or less to the fallout.

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

MILLET: This, [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 upon 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 infor mation 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 been doing in oar educational system to

get them to understand the environment in which they are thrust when

they are born, We can only doa 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 ‘arge, and in

this cane the father image has been tarnishedif rot destroyed,

POOT: But they always talk the right father image. That aggra-

vates the problem.

MILLET: Yes.

DUNHAM: Isn't it one of the funcamental 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 dilemmathat 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-

tion 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.

2 teeee,  
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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 ina vicious circle.

ROOT: I think the professionals have not demonstrated any greater

aptitude than the amateurs. It was President Eisenhower whosaid,

“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 possibleu-—to help them

understand. But State Department rules are rigid. Certain tormulas

determine our dealings and interchanges with our own people and with

other countries. Those are the things that are sterile and constrict-

ing. Ithink 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 manin the affected area who knows tne customs and the teniper
of the people concerned, there would be less suspicion and hostility

in times of crisis. The sad par. is that though the crisis passes, the

feelings tend to persist.

WARREN: I would like your consultation and thet of your confrere

on your right, because this is what we're really talking about in this

whole meeting. So I don't «xpect to get an immediate answer on this,

but isn't this an opportunity?

ROOT: I know that I can get more information abroad, as Cangress-

man Morse pointed out in the security hei.rings, 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 tnings

they don't release in the way of information. And if you think we

are...  
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ROOT: No. [ know Wind Scale.

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

ROOT: It didn't even come cut about Wind Scale because, as the

person who told me called it, of a failure of management. He said,

"Yeu can count on management to fail becauathey are protecting

other values, Wind Scale has never been accurately explained, and

they are doing it."

[think the British Government picked it up fromus. They used to

be much more open.

FREMONT-SMITH: Yes,

DUNHAM: I doen'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 thincs lixe that.

FREMONT-SMITH: Look what we've done. What is tolerable radi- !

ation dosage 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” *

 

=WYCKOFF: It is of interest to docrment this decrease, In 1936 the

Committee now called the National Council on Radiation Protection and

Measurement (NCRP) recommendeda provisional “tolerance dose”of

O.1 r per day, but suggested that a ‘generous safety factor’ be applied

(NBS Haadbook 20), By 1949 the NCRP was recommending a "per-

missibie dosage rate" of 0.3 r per week (NBS Handbook 41}. The

rationale for the reduction was contained in NCRP recommendation

of 1954 (NBS Handhook 59), lhe differences were attributed to differ-

ent types of measurement (surface dose initially and at that time to

dose in the organ of interest), toa 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

ome.
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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-SMITH: Yes,

DUNHAM: Some have gone up and nobody says boo, The British

do the same thing. They wait until there's an international agreement

on it before these things are changed anyway,

FREMONT-SMITH: Still [think the essential feature is that I don't

think one can be very proud of the way we have dealt with the public 1a

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 howfrank they

are not.

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

DUNHAM: 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 so-called new religion" of cost effectiveness

studies; (2) the 'Zero Defects Program" which he equated with ‘'mother-

hood;"' and (3) “the unwillingness to assume responsibility, '' as the

#(cont'd) excludedconsideration of genetic changes manifestable in

future generations. Additional information on genetic effects and

possible shortening of life span obtained from anima) experiments and

human exposure at considerably higher doses indicated a further re-

duction in 1957 (Addendum to NBS Handbook $9}, The exposure of a

larger fraction of the population was also involved. It should be pointed

out that no relatable effect has Leen 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 cleven cases in which the re-

sponsible man was never found, In other words, something was ,

originated, like a contract, but nobody waswilling to assume the

responsibility for that contract and say: “Here lam. I originated

that contract and [ was right in doing sv because at that time, etc.

oss." No, there was always someone who could say: ‘IT was told

to do so but I can't divulge the source.'' This comes close to secre-

cy although it is not officially labelled so,

EISENBUD: [ think Chuck Dunham is correct when he says that

generally throughout the Atomic Enerzy program there's beena

candid policy. I don't think we need take the time to explore it un-

leas you want to. I thiak 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 ‘n thie respect.

The fact of the matter ie that when I learned that Miss Root was work-

ing on the historical implications of this matter, I referred her toa

package which [ had teft in the New York operations office in which

[ pulled together all the documents that [ thought would be useful to

sumebady someday; [I left it with instructions that it shouldn't be dis-

persed, Most of this is pretty innocuous stuff, things like metero-

lupical reports, teletypes which give you the tame 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 reminded

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 some of the material 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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EISENRUD: Yes. Let me tell you something else. I thought we

had access to all the information we needed at the time. [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 knewthat it was poing

to be at Bikini and not at Eniwetok. Nobody told me they were guing

to move to Bikini; most of my planning had been done on the assump-

tion that it was poing to be at Eniwetok and nobody told me otherwise,

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

EISENBUD: Yes, but we were preparing in New York, and actually

it could have been disastrous if it weren't for the fact that through a

stroke of luck we had 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.

FREMONTI-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 ina 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 great importance to ancther 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.

1 also have a hunch—and I don't expect to have it confirmed locally

that the Manhattan Project would never have been accomplishedif
all security had been protected, [ suspect that a number of people

told cach 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, Lhave several

others—oi 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 ou security more

than if we had been much more open. I think we have blocked our own

advance by failure to make available to ecientists 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 tothe 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 tothe press. You say you get ‘on the beach" and you have ''no

place to hide" and you get all these distorted veports, But what are

those writers going to do” [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 arc very few instances,

I think, in which, ifa subject is entirely in the open, there's vot

great cooperation between the scientists and the writers. It couldn't

be greater, and [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, ['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 [ would say

that it had been published in such-and-such. It's just tou great a task.

It's a lifetime work to kecp 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: [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 [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-

tiun down, one has to say something and maynot 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 anda big black plume went up out of the stack,
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and everybody's eyeballs popped out and they \coked at this thing in
astonishment and turned to the guide and said, "What is that?'' He

was just as astucished and bewildered as they, and not knowing what

else to say he smiled and said, ''Well, you get that, you know!"

[Laughter]
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SESSION Il

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 rnay lead.

Bob!

CONARD: haveoutlined on the board a few topics I thought might
be worthy of a brief review and discussion. Also [ put down belowthe

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 | and Table I.}

In discussing the case of the Marshall Islands accident, [ 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 faliout 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 arrivai, length of fallout, etc. Fallout effects are somewhat

different from those produced by direct effect of the bornbs. In Japan,

for instance, the major casualties came fromblast and heat, with

fewer casualties from radiation exposure, whereas with fallout itis 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. [n 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

made. The Marshallese groups, of course, are considerably smaller

than those of the ABCC studies. The vital statistics are very poor in
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MARSHALL ISLANDS

gq“

Figure 1. Map offallout areo, Marshall Islands, March 1, 1954.
From R. Conard. (Courtesy Annals Int. Med.)

Toble 1. Summary of fallout effects.
 

 

Estimated
Gamma

Fallout Dose Extent of
Group* Composition Observed (Rads) Skin Lesions

Rongelap {64 Marshallese Heavy 175 Extensive
| (snew-like)

Ailingnae| 18 Marshallese Moderate 69 Less extensive
. {mist-~like)

Rongerik |28 Americans Moderate 78 Slight
(mist-like)

Utirik 157 Marshallese} None 14° [No skin lesions
. or epilation        

*Also exposed were 23 Japanese fishermen who received a sublethal dove.  
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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 t, 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 gammaradiation from the fallout was fairly

complex. There are quite a few different energy peaks as cortrasted

to ordinary laboratory studies in animals. The 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 3. Rough sketch showing follcut deposition. Wavy areas

represent gamma radiation, ang stippling represents beta

radiation. From R. Conard.  
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gammadoseto the Rongelap people was made on the basis of estima-
tion of time of arrival of the fallour (which was believed to be at about

four to five hours after the detonation), the length of time of fallout

(which was calculzi*ed to be around 12 hours), and by the readings that

were taken on the Islands at the time of tne 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

valuable 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 racs based on extrapolation back to Day 9.

Gammaradiation in a fallout field produces a more penetrating

type of raniation than occurs with ordinary laboratory uni-directional

radiation. Due to the geometry of the planzr fallout field, the midline

dose is increased by a factor of about 1.5.

So, this really gives a better indication of the biological 2ffective-

ness, and we might take the Rongeliap 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 meanby the ordinary type of radiation?

CONARD: I mean uni-directi_nal type of radiation.

BRUES: The numbers you give are rads in air?

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

the gro..nd.

BRt<S: And midline doses within the person.....

CONARD: ..... were derived using the factor of 1.5. The skin

dose was i.npossible to really calculate. As you know the beta spec-

trum -n fajlout has quite a smear of different energy components along

wit! 3-sme soft gamma. The energy spectrum of the beta radiations

Hf
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showed about 50 to 80 percent around 100 keV and 2% to 50 percent
around 600 keV. So most of it was pretty soft. There wa: also a

beta contribution from the fallout or ic groucrd. It was estimated

that the feet got 7900 r fron ‘oc ground source; ai hip level about

600 and at head level, 360. The hair foi''cles uiust have gotten in

the range between 400 to 709 rada in view of the fact that epilation

developed but was not permanent in most cases. The internal radia-

tion was calculated indirectly from urinalyses that were taken

starting about [5 days after the exposure and thereafter on numerous

occasions. [t waa estimated that about 75 percent uf the radiation

from fission products was due to the radiostrontium, radiobarium

and the rare earths.

Table 2 shows the various radioelements that were calculated to

be in the urine at Day ! as compared with Day 82. Probabty radio-
iodine is the only isotope that they absorbed that exceeded the MPC

level. By 82 days you will note that these activities had diminished

to practically zero. These people were able to sxcrete this materia)
very rapidly.

Table 2. Estimeted body burden of Rongelap people (jr).

 

 

Activity ot Activity at
Doy | Oay 82

3°? 16-22 | 0.19
140

Ba 0.34 = 2.7 0.021

Rare Earth Group O-1.2 0.03

U3" (in thyroid gland) 6.4-11.2 0.0
au 9 = 0.013 --

45
Co 0- 0.019 0.0

Fessile Materiol 0 ~ 0.016 (pgm) 0.0     
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Now I wou. like to take a minute or two on the thyroid dose be-

cause the thyroid sitcation turned out jo be one of the most difficult

problems we had to face in these people. The thyroid dose is usually

calculatee on the percent uptake of the radioicdines 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-

31, 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 dit-ect measurements were made by Payne Harris*

at Los Alamas on [5-day urine. By using this indirect approach from

the urine it was calcu.ated that at that time about one-tenth of one per-

cent was still being excreted and this, extrapolated back, gave about

tL, 2 microcuries in the thyroid gland originally. This represented

about 160 rads of radiation to the adult gland, plus the whole-body

exposure, cf course.

In the children it was a different story because of the amaitler size

of the glands. James at Lawrence Laboratory (Reference Iljhas cal-

culated for ua that tue cuildren probably received in the range cf 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.

 

Fiaure 4. “Beta burns" of neck (sudject No. 39, Macch 1954). The area
over the thyroid was a frequen site of “burns”. From R. Conard.

* rfarris, Payne— unpublished data.

 

  
 



102 DASA 2019-2

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 we had a large Navy base. We arrivec on the scene about

eight days after the accident to carry out the extensive examinations.

When they arrived they were quite contaminated, particulariy 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 becausc of the coconut oil holding in contamination. We had

to take their clothes away from thein, and some of the ‘vomen on

Kwajalein gave clothes to the Marshatlese women to wear. It was quite

a sight to see them walking around barcfooted in Fifth Avenue types of

clothing.

FREMONT-SMITH: No pictures of that?

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

None of them ciied. After the skin burns healed, etc., we inoved

them south to another island temporarily because Rongelap Island was

too hot at that time fer them ta move back. The Utirik people, however,

were moved back during this period since Utirik Island had a very low

degree of contamination.

   : . Meher

Ba. .
"
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Figure S. Marshollese tauthing in lagoon at Kwajalein in March 1954, to decon-

taminate skin and hair after fallout contamination. From R. Conard.
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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: Theyliked it very much.

FREMONT-SMITH: This is unusual, isn’t it, to have people like

something that's been made for them?

CONARD: Theyhad a hani in planning it.

FREMONT-SMITH: That makes the difference.

CONARD: Yes

Now, to goon. In regard to the lingering radioactive contamination

of Rongelap,we have carried out extensive studies of the radio-ecological

situation and I may say more about this tomorrow. Later I may also

comment on some of the psychological reactions to receiving compen-

sation from the U.S. Covernment, about $11,000 per exposed person

 

Figure 6. Rongelap village today. From R. Conard.
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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 cut 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. Ina 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-

siaught 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 alli the time.

I would now like to discuss the acute effects of exposure on these

people; first, the whole-body gammapenetrating radiation effects.

Just to refresh your minds,- you will remember that human beings

respond with various syndromes of effects related tc dose reccived.

(See Figure 7.) The most acute syndrome, of course, is called the

central nervous system syndrome, as depicted in th: upper left-hand

part, associated with doses greater than 3000 and 4609 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 (abovs about 1000 or 1500 rads) we have the gastro-

intestinal syndrome, so named because signs of nausea, vomiting,

diarrhea and dehydration reiated tothe 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 a
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Figure 7. Radiation syndromes (schematic presentation). From R. Conard ‘4
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or the hematological syndromeis that which occurs following doses

in what we call the lethal range. Of course, we really don't know
what the tethal 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 cella results in infections and the development

o. bleeding results from the blood slatelet depression, and death

may result.

Then, of course, if there is recovery from these icute effects,

there is the possibility of delayed effects of radiation occurring, such

as leukemia, cancer and many other possible late effects.

MILLER: I just :-anted to mention that the figure makea no men-

tion of cataracts, the intrauterine effects of radiation and the possible

genetic effects.

CONARD: It isn't meant to include organ efiects, only the major

syndromes.

FREMONT-SMITH: It aleo doesn't yay 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 these syndromes overlap and there are many effects

in each of. them.

FREMONT-SMITH: [ wonder whether there ia anything in this group

of peaple 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: Wedid 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 wnether 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,

CONARD: Yes.

Figure 8 shows the characteristics of the hematological ayndrome

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. Hopetfuily, 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 also went through an early period of fatigue,

headache and anorexia, nausea and so forth.

EISENBUD:I think there's one intsresting point which also seemed
incredible to Wright, but the first dispatch that we get following the

evacuation reported that the natives were seasick and nauseous.

SCHEMATIC GRAPH SHOWNG MAJOR BL000 CHANGES ano
CLINICAI, SIGNS FOR RADIATION DOSES WHERE SURVIVAL

tS POSSIBLE (200-600 RADS)
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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 apparent that none of the Alingirae, the other group

that received less exposure, showed the sickness and since oniy

the heavily expose 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 Marshzllese

people to cause any real evidence of infection or bleeding; we used

no specific treatment and none of them chowed 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] would not say, looking at the

blood werk, 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 24 hours, { weuld say over half of

it, and «o it was really more in the acute type of exnosure 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 radiztion

exposure or to the fact that they had a change of environment and

were eating different (ypes of food, although they seemed to eat it with

great relish. The Japanese, as I mentioned earlier, were given multiple

transfusions over a number oi 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 Sepiember.

It would seem to most of us in this field that his death was most likely

due to the bload transfusions that he had received.

DUNHAM: His periphera! blood picture just about returned to nor-

malin July, before he died, The jaundice came 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 during 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 you know whyit 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

characte rized by pigmented skin, increased pigmentation, parchment-

like thickening of the skin and gradual desquamation; the epithelial

layer shed and a nonpigmented area was Ieft beneath. In sosne people

the burns were deeper, as evidenced in the ne>t few figures.

Figure 9 shows one of the boys who wasn't wearing muchin the

way .° clothing and had multiple superficial lesions of the skin.

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

CONARD: That was between two and three weeks. About thre-

weeks, I believe.

DUNHAM: April léth.

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 1] shows the loss
of hair, which occurred in about 90 percent of the children and 40 per-

cent of the adults, and which was usually spotty in nature. There were

usuz ily beta burns on the scalpin the areas of the epilation.  
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Figure 9. Numerous superificia!l “beta burns"of the skin of a young boy

who wos 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 11. Epilation in the temporal area of the scalp of « young girl.

From R. Conard, (Courtesy Annols Int. Med.)

WARREN: Is some of this because they slept on the sand without

a pillow?

CONARD: Since the epilation was distributed over the head, no

more so onthe back of the head, ! don't think that this + as a iactor

DOBSON: Bob, vou spo-e this morning about the caustic action

of the fallout s there anv evidence that this played a signif. ant

role?

CONARD: I think that ct might have aggravated the burns. It was

caustic and wr knowthat the caustic chemicals in combinatire «ith

radiation will enhance the effects of radiation. So. it’s entively pos-

sible that this material did enhaace the severity of the .ssions.

DUNHAM: There was nothing to see for ten dey: atall. The skin

looked perfectly good.

CONARD: Yes. We didn't see any erythema, even.

EISENBUD: Did anybody measure the pH of this rnaterial?
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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 care

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 ia 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 onthis.

{t's too late.

DUNHAM: There are no notes by the medical personnel about skin

lesions and for ten days after we got there we saw none.

EISENBUD: The norma! humidity of the atmosphere in tnat part

of the world | shouid 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: [think Chuck Durham'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 ‘esion shows up as con-

trasted with thermal and chemical burns.

WARREN: A chemical burn would come within a few hours, 24 hours

or so,

BUS” AD: Yes, except with radiation you may have had a transicnt

erythema within a few hours. In comparative studies on small pigs

using beta particles we observed a transient redness which disappeared

within the first 2+ hours.

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

BUSTAD: In the light-colored swine, injury would be manifested in

14 to 21 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 burne" 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 verylittle silicon.

It's calcium carbcnate.

WARREN: You might have flakes of calcium 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 scarving 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 involvernent. (See Reference 15.)

BRUES: Dr. Tsuzuki told us that the older fishermen had more

damageto the skin of the head because, in general, they didn'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 ‘:e in their gut but this pro-

duced no effect that we could see. :

Probably the strontium and radioicdine are the most serious of the

radioisotopes that are present in this acute fallout situation.”

DOBSON: Excuse me, Bob. liow many millicurics did you estimate

they had in the put?

CONARD: Three.

DOBSON: Three?

CONARD: Yes, threc.

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 wishto 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 sc veral 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 than

you say it is, Bob.

TAYLOR: Is that from concentration of 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: Theactual 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 atrontium-

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.

SONARD: Wefelt very encouraged about the whole internal situa-

tion. To be honest with you, we were misled. We feit 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
[ get into that aspectof 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?
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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 eifects

except for the thyroid situation which I will come to shortly and the

one death in the case of the Japanese fishermen. They have heen

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 abait 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 numberof 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 i3 concerned, the only fate 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 wornan wio 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 cause 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 cf blood vessei dilatation (telangiectasia).
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Figure 12. Benign nevi (moles) that devel- Figure 13. Searring of ear from "beta

oped 8 years later in area of burns”. From R. Conard.

“beta burns". From R. Conard

(Courtesy Annals Int. Med.)

* eae ae eae ae .

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 out

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 rigiut the females. The base

' line represents the American standard. The Marshallese tend to he

somewhat smallerthan American standards. Shortly, I'll have a

little more to say about this lag in growth in the Rongetap 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 ll 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 aging effects and we haven't seen anything along

that line.

Life shortening has not heen 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 1s cum-

pared with the unexposed.

' Whether there was an early sterility or not, we do not know. We

did not test it, af course. It probably did occur during the early

‘ period. The Japanese fishermen showed quite a dropin sperm count

which lasted for three years, but since that time they've had chilaren

repeatedly and recovered their sperm ccunt.

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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Ex..mination 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 cf

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 yeare alter exposure.

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

CONARD: We didn't test them cartier.

MILLER: More than the Hiroshima survivors?

CONARD: Yes. I was going to say that also in the Hiroshima sur-
vivors and in the sapanese fishermen there's been a persisting in-

creased level of chromosomal aberrations. So Il 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 cella.

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-SMIiTH: All right. I thought you meant the genetic mu-

tations.

CONARD: And also inthe genetic.
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FREMONT-SMITH: The genetic, too.

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

CONARD: This is a good point. We've gone into that auc it turns

out that these people probably do have a somewhatgreater degree of

consanguinity than we do, but in the exposed group we cnecked the

number of firat-cousia marriages and second-cousin marriages and

this sort of thing and fouid that actually they had a lower rate of con-

sanguineous marriage than occurred in a comparison p-pulation.

This also has bearing on growth and development because the children
of consanguineous marriages are known to be scmewhat retarded.

SCHULL: It might also have a bearing on the findiry of increased
percentages of abortions. If the latter reflects immunoicgi: incom-

patibility between mother and fetus, fewer abortions would be ex-

pected among the pregnancies of consanguineously marr-ed individuals

than among those of unrelated spouses. ,

EISENBUD: I don't see how they car get away fren their cousins

on a small island like that. [don't ‘Sink they are compietely inbred.

Do th. y 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 sma! 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: lt may be true from the point 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. Bu* thev do adopt children, tos.

Now I would like to discuss the most serious finding in the

Marshallese, thatis 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 grow-h and develapment

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 blood, an icdoprotein which is quite high and no doubt gave us

false levels of the PBl readings earliez, 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 andsince 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 nonfunc-

tioning glands, that is, a hypothyroid situation (References 9, 18, 19).

WARREN: Myxedema?

CONARD: They had signs of rnyxedema, 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 exxosure? .

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-

selfis 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 incicase

in the absorption of radioiodines into their glands, and that 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 that their glands absorb as n.uchas

the adult, but being amaller, the same dose is distributed in a smaller
gland.

FREMONT-SMIIH: 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 poasibility that the thyroid in these children

would be close enough tothe 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 exposuresfor the first

case?

CONARD: That's right. I think that's very likely to be the case,
that snost of thease 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 instead of 78.9. The incidence in the Alinginae group—six
children, none; Utirik—40 children, none; and the control children—
61, none. Inthe Rongelap adults there were three nodules in the 36.
The Alinginae adults Lad 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

 

 

populetions.

{ Estimated %e
Age Ne. in} Gamma Thyroid Thyroid

Group {At Exposure Group Dose (rads)| Dose (I*, rads) Nodules

R <10 9 \75 700 - 1400 84.2

A <10 6 69 275 - 550 0.0

U <10 40 14 55- 110 0.0

Cc <10 61 a 0 0.0

R >10 36 175 160 5.5

A >10 8 69 55 12.5

U >10 59 14 15 3.4

Cc >to 133 0 0 2.3        
{R=Rongelap; A=Ailingnoe; U=Utirik; C=Ur exposed)
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Eleven cases were operated on, nine children and two adults.

Figure 17 shows the nodules at surgery. Note the hemorrnagic

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?

CONARD: Yes, it's quite possible that we were unable to palpate

minute nodules in some cases, | 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 changes 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 wereall 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 .ormal and the urinary excretion of iodine,

checked in quite a few of these people, has been within the normal

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 exporure, 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. ; , ; yc



 
 

 

 

126
DASA 2019-2

  
      

 

Figure 17. Benign thyroid nodules ot surgery. Arrows

point to nodules. From R. Conard.

      

Figure 18. Sectioned thyroid gland showing multinodular, cystic and hemor
.

rhagic nature of the gland. The noduies were benign. From R.

Conord. (Courtesy New England J. Med.)



 

SESSION fil 127

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 developrnent of both

nedules and malignancy (References 19 and 29). This also applies to

radioicdine (References 21 and 22}, 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:

CONARD:

Then external radiation also has had some effect?

External radiation certainly in children, A causal ree

lation 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 te an increased incidence

of thyroid carcinoma in inhabitants of Hiroshirma and Nagasaki ex-
posed tq radiation from the atomic bomb explosions (Reference 26),

TAYLOR:

CONARD:

Was this given for diagnostic purposes?

Radioiodine was given for treatment of hyperthyroidism,

to destroy part a: 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 discase) they use doses of

50, 000 to 70, 000 rad to the thyroid gland to destroyit.

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
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dwarfed boys that were four years behind in growt) and development

show a definite correlation there.

So, beginning twe years igo it was decided that we shuuld treat all

of these exposed people with thyroid horinone in the hope of reducing

further development of nodules, iv 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 spurtin 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 havin; difficulties getting these people to take their daily tab-

lets. They just don't seem to want to doit. I was very disappointed

when I returned from the last survey to find that the blood levels of

the thyroid hormonein the affected children 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 discussion of these patients, did I

understand you to say that you are differentiating among different

jodine-carrying proteins in the blood?
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CONARD: Yes. We've done considerable work onthe 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, J would not have pre-

dicted, nor can f find very many people that would predict, that you

would see frank hypothyroidisin with 1400 rads from radioiodine and

175 r from gamma exposure.

DUNILAM: Have you kept any animal ten years?

BUSTAD: Yes. In fact, we have fed sheep radioiodine for II years

every day of their life.

MILLER: These were little sheep?

BUSTAD: Yes, they were exposed inutero since their mothers

were fed radioiodine. In the cases of the Marshallese children, their

dose waa an acute one at a sensitive time, but since the calculated

dose appears insulficient to cause hypothyroidism !'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, IL 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 samc. 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: Hewabout Sol Michaelson's work, George, in dogs?

CASARETT: That work (Reference 27) beais out the fact that ex-

ternal radiation with x rays will cause hypotunction 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 for the myxedema to develop in dogs increases ina

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 arnount {rom the standpoint of thyroid damage.

These children probably received a considerably more effective dose
per rad from external gammato the thyroid than from 143! 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: Yee, I think there are at least two things that contribute

to this. In order to get the same equivalent rad to the thyroid from
p31 you have a much lower dose rate because it's extended over many

days. With the total body radiation it waa 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 tissu* was affected following ex-

ternal gamma exposure. With the radioindine, 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 a.e 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 algo the pattern in our sheep studies. We had one fibro-

garcoma and one adenosarcoma and 30 or more adenomas, and this

pattern of response has characterized most of the followupstudies

of the children who were exposed early in life to radioiodine. That
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is, there seems to be a higher proportion of cancer per total neoplasms

than with the radioicdine 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.

T_..e 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 Lhave 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?

BUSTAC: Well, no. We've alsolocked at 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 thyrcid of sheep. Dr. Goolden

(Reference 31) in England, looking at a lotof 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 32) 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 wae 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. ['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 ie
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 desage regimen, [ 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. Dunhamnientioned 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 someof this is under way.

DUNHAM: I think the point is well taken that it is a combina.ion

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 tiyroid deficiency and stimulates
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the thyroid cells that remain with thyroid-stimulating hormone. So

{ would suppose that the adenomas would go through a maximum at

sore 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

l' yer gets less of a dose than the internal part, there might reinain a

reservoir of cells or 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 paipable, and -heir iodine uptake was

nil. Ido 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 amountof 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]
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CONARD: Figure 20 shows one of the boys with greatest growth

retardation (on 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 | 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 absorption 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

has becn 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 wnether or not there
is a dose threshold for the effect.

In the case of the Marshallese, at the time of their return to Rongelap

Island there was a lowlevel contamination consisting mainly of the

rzdioisotopes cesium-137, strontium-90 and zinc-65. Though the body

burdens were well below the MPC levels, it has afforded us a unique

opportunity to study th» radioecological situation in the Marshallese.

Perhaps in your discussion tomorrow, Lauren, you might bring ina

little bit more on this aspect of the thing.

‘DONALDSON: Yes.

CONARD:I find it extremely difficult to visualize what the situation

witl be during the aftermath of the atomic borab. I have tried to vis-

ualize the importance of residual fallout in this situation and I just

can't give it too much emphasis. Tome, if one survives the acute

fallout situation the economic, transportation, and psychosocial prob-

lems will far outweigh the residual fallout proLtem in importance.
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Figure 20. At right, a 12-year old boy with greatest growth retardation;

ot left is his brother a year younger. From R. Conard.

 

Figure 21. Same boy with retarded growth as shown in Figure 20; at left,

before thyrcid treotment, oad ot right 6 months after treatment

began. From R. Conard.
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UPTON: Could lask, 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 £50 I believeit 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 can-

siderably less as time went on.

ROOT: Like, for instance, if you have strontium-90, docs the body

take up as much as it can in tne 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 remains constant,

UPTON: But the total dose wouldn't have been twice what it was

had they remainedindefinitely 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: Inthe 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 concentration of strontium-90

would have been very, very tiny, whereas ten years later it would

have been a significant fraction of what was left.
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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 !0 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 yousaid, it would have

been a smaller figure, something like 25.

AYRES: It's not true in the early hours, when you're not at ground

zero, because of the delayed arrival.

UPTON: But thia 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: [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 leas of it than we should and it ‘vas then discovered that we had

made less of it.

CONARD: Yes, that's true.

ROOT: Could [ 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

shelis 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: T?* are very fond of it..

DUNHAM: Thev sa; 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- 29.

FREMONT-SMITH: In their shells? In their meat and their shells?

DONALDSON:It's in their digeative 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

matter.

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

mincrals 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: Soit 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 ta, 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 direct fallout.

CONARD: You mean whereit was involved immediately?

AYRES: I'm not saying that the strontium-90 would be important

when compared to the damageto the area of direct fallout, Lut where

local fallout didn't fall, strontium-90 would be one of the most impore

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 aad

isn't the amount of strontium going to be trivial to the problems of

transportation and all of the cther problems that are going to exist? |

AYRES: I think probably so.

DE BOER: Wedon't haveto 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. Inthe areas more directly damaged it vould be

a relatively minor thing except very late again.

FREMONT-SMITH: If people recovered from this damage, then it

would comein again.

AYRES: Yes, many years later.
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FREMONT-SMITH: So the assumption is if you neglect it,you
don't recover from the damage.

EISENBUD: [ 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 iesting? Let's say in

nuclear war you tz'k about 10,000. Now you've got a good tracer ex-

Qeriment. You see, you're up to maybe somewhere between | 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: It 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 fromfoliage. If you nave 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: Asal say, it can increase about 100. You take the social

consequences of the bombing themselves and the immediate conscquenccs

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. [don't know. I'm really asking. Is it clear that
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in auch a case strontium-90 is the main source of radiation to these

people?

CONARD: I think itis. It's probably the main hazard from a

radiation point of view. I still contend that this amall selected group
of people is going to be faced with many more problemsthat far

outweigh possible contamination from strontium-90.

AYRES: [ 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. 1 don't think it would 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 dcive to put increased iodine portions in the salt. I think

the Morton Salt Companyhas 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

alfect the uptake would be toxic.

AYRES: Anystable 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 gapinthe 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: Theyeat the entire fish.

WARREN: So thie 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 frorn day to day.

CONARD: We've done the strontium-calcium ratios in their

urines, and, as l 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 mzde up almost exclusively of calzium

compounds. There is a tremendous availability of caicium 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 ihe sea in not onty the shell but parti-

cutarly in the digestive gland. Peuple eating the entire organism are
thus actually being supplied with the minerals they need. The same
is true if .aey 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,

1 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 ruised 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 controi over it. Exposure need not come from nuclear

war; in this instance it was a nuclear accident. As Dr. ae 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 itis 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 from 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 io 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 themeeclves to get

rid of any surface activitiy that is clinging to them that 1s gamma

radioactive? Is there any estimate of what fraction of the total body

dose the natives got that wa: due to gammia 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 avery amall proportion. Usually they say the

beta-gamma ratio is about i00 to |, 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 100to ) ratio based on specific studies?

CONARD: 1 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 lam 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.

AYKES: 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 itis very hard to cet this stuff off, the ques-

tion is how important, really, in a major disaster situation would it
be to get the stuff off? 1! get the impreasion it wouldn't be terribly

important—that people would get beta burns but that these really are

not terribly serious anyway.

CONARD: Theycan be serious, but it's fairly casy to decontamin-

ate the skin. Even with a damp cloth you can probably wipe enough
fallout material off so that yau 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! Furthermcre, there is a long

latency for the development of skin cancers. I would also point out,

although it may not be very significant, that ioditie may be readily ab-

sorbed through damp skin. “(The radioiodine in case of fallout originates

frorn tellurium in the fallout.) I would recali for you that we can ob-

tain cur requirements for iodine if we just ruo 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: Well, in the mass casualty situation you wouldn't want

to have to supply all of the materiala, ointments, and bandages to
protect the skin while tt 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: Toget 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 gotten it off completely.

FNEMONT-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 nct all staying close to the ocean.
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WARREN: I meanin 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 makesa little difference,

WARREN: Yes.

EISENBUD: think it's awfully hard to be adequately imaginative

about these things and most of us, [ 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 inte acting 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 toa finger. If a man

has get 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 te 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.

EISENBUD: That raises the question of what is the LD-50 ina

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
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sevarate sets of assumptions you can start off with and each one feads

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, [ 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 tv do quite different.

EISENBUD: Yea.

BRUES: You have innumerable little judgmenta 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 foliowing 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 tley 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 padly needed.

Now, it's needed to simply answer questions. It may be totally

useless in the sense that there 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 interact with 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 coming down into

the air shortly alter 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 ta do

was slipthings 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 achedule that was already

laid down and couldn't be changed.

DUNHAM: One of the big problems was simply the old business of

trying to guesswhere the wind is going to he 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 fizzied. [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 te doit. If what one wants is to tire 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! [Leuchter]

EISENBUD: Granted. And, of course, this is an extremely im-

portant point.

AYRES: What is it that we don't know?

EISENBUD: Would you want to set national policy based ona single

set of observations which yielded data which at best were just scavenged?

AYRES: Which types of data ace 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 severa! nundred 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 claesified information. [ think you're really treading

on thin ice now as far as that's concerned.

MILLER: May 1 ask how many casualties there were in the

Marshallese?

CONARD: What do you mean by casualties ?

MILLER: That's what { want you to tell me.

FREMONT-SMITH: You want to know how manythere 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 these 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. Il am wondering if perhaps there were not

mass casualties as a result of the Bikini experience. One must think

of the people around tha 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

sort of thing is concerned, we were not able to observe anything un-

usual.

MILLER: wint waa that the casualties may not be limited
to the Marsha.

UPTON: The.-. has been a thyroidectomy, hasn't there?

CONARD: Eleven people have been operated on; 11 surgical cases.

FREMONT-SMITH: Do they count as 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] ,

FREMCNT-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 keen limited to the area of fallout. They may have occurredin

Japan, affected indirectly by the fallout, by economic troubles, by _

suicide, by other psychological disturbances, and by the uproar in

general. That waa 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 toward the U.S., and 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 wonld cost a lot of money and trouble s0 we're not going

to do anything about it until we have to.

{ FREMONT-SMITH: Yea.

\ WARREN: That puts us in a very vulnerable situation. There was

a general participation and training upto about 1956 that could have

provided a fairly competent protection in the poasibility 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 caetualty, wasn't

t it?

WARREN: This was the psychological casualty.

\ FREMONT-SMITH: Of the whole country.

WARREN: There's a group of astistant professors who know nothing

about World War If 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 srnall 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 webring .his situation to a focus and howdo we deai with it?

In our culture and history it se-ms to me to lead eventually to a war,

t 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, I heard this very often from audiences. A prominent busin:ss-

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 stee! people from Pittsburgh, and on the

first day of the conference that was their attitude.
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WARREN: Yea.

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 | think it is not an uncommon attitude and there are even

some people saying this in Washington taday.

BRUES: Another way of dealing with the frustration is with drugs.

1 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 muchof this business is another reaction to

this same frustration?

ROOT: You mean LSD?

BRUES: For instance.

ROOT: Yes. Drugs are one way to dea! with frustration. 1] think

so very strongly. You listen to the flower children talk—the bomb is

coming and we've got to get cut. [ know one group that's really setting

up a colony inthe Amazon. They’ve got it all figured oul 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 pap between the

adult population and those who don't trust anybody over 30. Most of

us.are over 3U 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: Yeas.
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UPTON: Before we get too far away from the Marshal} 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 havesort 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 mowe 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 unusual. 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 anthrepological 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 beenrepreseed in this

so-called phlegmatic attituce. 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 1 went out there. I haven't
seen it. ,
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EISENBUD: I spent quite a while on various of the isiands in 1956.
This was two years after the event and there were tests in progress

then, | guess—the Red Wing exercises. There certainly wasn't any

official apprehension on the part of any of the natives. In fact, I

think | spent one night on Utirik on an «xpedition. They were all very

friendly and pleasant and aomewhat 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-

culosia 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 part 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 frarne 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 inoppartune

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.

FREMONT-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 todo? You've

got to eat every day and sleep.

AYRES: It's interesting; there's a difference between our culture
and the Criental. We believe deep down that we can change our sur-
roundings.

WARREN: Yeas.
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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

surroundinss, and that's probably why they accept things like this.

These are just Deus ex machina.

\ CONARD: AsStaff 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 the:n Jying 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 somerice or something and you take care of yourself,’

But they love the children,

MILLER: Isn't there another feature? They are in an iecolated 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 thembut that fell through.

EISENBUD: They've had several missionaries down there.

UPTON: Do they wonder why you're coming back every year?

CONARD: Yes. Fora long time, for the first six or eight years,
they were puzzied because we would teli 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 oack and take

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 told 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 themmoved

away? Have you lost any of the population?

CONARD: They have only moved to islands that are readily ac-

c. sible tous, 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 governme.*%. We have a big Nike-Zeus testing station

there.

AYRES: Relativ: to what you have been saying in the present conver-

sation so far, of coursc, nothing sericus has happened. They've had

these nodules but they are not very obvivus. What do you imagine

would happen if something fairly visible occurred, Ict'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 same 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

inatance, 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? Justin statements ?

CONARD: I got the word indirectly. They didn't come to me with

this but [ heard that the health aide had told all the women that they

wernot going to be atle to have any more children. Of course, this

wis avery bad state «f affairs and we got all the people together and

talked to them and expiained.that this was not the case.

-SREMONT-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 It 157

IMPLICATIONS FOR DEFENSE POLICIES

TAYLOR: I would like to point out what I think is a deeply signifi-

cant difference b:tween a psychological rraction of the Marshall Istacd-

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 im urtant but not overwhelming

catastrophe which just suddenly happened. We have conditioned our-

selves as a country for twenty years nowto a state of mind that says

when nuclear war breaks ont, 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. [ think

it's really clear from many things that have happened ond many things

that haven't happened, that it's our national policy noi to accept as a

working premise any kind of a nuclear war.

FREMONT-SMITH: That's right.

TAYLOR: Therefore, if it does happen, eve. in 3s imited way, it

seems to me there's going ta be a very deep paychological fact of life

that will lead to a reaction to disaster which would se very different

from the characteristic human reaciion to disaster: that is, to rise

to .he 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: [could add to that. A lot of civil defense planning is pre-

dicated on the assumption that people will cooperate with aywncies of

the gcvernment and with its appointed representatives in an emergency.

Yet privately [ 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 kir¢ of distrust that we've been talking about. ‘They

really did us in this time. Now we can't believe a word they aay.

Lynch them, hang them from the nearest lamp-post. "“on't follow di-

rections. They're just leading us down a garden path."

MILLET: I'm interested in this apparent preoccupation with the

anti-missile defense which seems to be one of the things we are

struggling with Russia about most of all right now, with the possible

exception of Vietnam.
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If itis a true assumption 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 iooks as though perhaps the tide might be turning

away from this assumption of absolute disaster toward the possivility

of some kind of defense and it isn't clear as far as The Times or other

public media information atates whether the orientation of this defense

system igs primarily anti--Russian or primarily anti-Chinese.

TAYLOR: Hacn't it been called primarily anti-Chinese by the
Secretary of Defense? It seems to me thai 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 ina sense. [ 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 appropriately 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 ta election year? The policy igs going to be influenced as

much by the oncoming election as it is by national security perhape.

TAYLOR: I'm surprised the fallout shelter issue haa 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; [ 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 ia 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? J 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 tous 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 pians under

these circumstances? How much weaponry shall be used in arder to

retaliate against China; and ‘f 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 long as you're speaking of China, a lot of people believe

that the Russians are probably building their ADM 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? Aiso, fallout has to be con-

sidered if China attacks 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 fram—from the

east or the west.

TAYLOR: All of a sudden a bombgoes off in New York. It went off

because somebody put it into the bagzment of somebody's house.

HEMLER:I say it doesn't have to come in by ICBM to go off,

WARREN: It can come in ona ship in the harbor and go off in the

harbor.
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TAYLOR: Off a ship in the harbor on to a truck and wherever they
4 want to putit.

; DE BOER: Let's think about itaow. 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.

aA 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 retati-

ate, might very well be the case, Could we stop a couple of ther 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 tc 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 aa the unknownthreat is concerned, we know which

nations have the capability.

TAYLOR: Ninety-six nations at least.

ROOT: Have already tested?

Y
S

.
™

TAYLOR: No, no. Have the capability.

—
C

woe ROOT: But they won't send it over until they have tried it out and

‘ we'll know when they test. Anybody with an Atoms for Peace Program

has the capability. ,

T
N

TAYLOR: There are 96 countries with an Atoms for Peace Program.
That's what I mean.
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ROOT: [ would not think you could anticipatethe delivery of a hy-

drogen bomb from a country that had not already teated. We know

Great Britain is no threat tous. It would be either Russia or China.

TAYLOR: The fission bomb is a different story. That could be

delivered by anybody.

ROOT: Yes.

BRUES: 1 think the timing is another question. !! seems to me
that, at least in our public statement--[ don't know about our inside

knowledge—we have consistently underestin:ated the rate at which the

development would be made in other places,

FREMONT-SMITH: Yes, every time.

ROOT: The tag has always been tess than we have given them.

FREMONT-SMITH: That's right.

WARREN: You can't teli 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 knowabout.

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 {rom the point

of view. of the skin contamination and the internal absorption of ma-

terials.

UPTON: And the thyroids were not particularly hot?

CONARD: Wedidn't examine the thyroids from that point of view

We didn't suspect that they would have any thyroid accu-originally.

Kut the American servicemen definitely hadmulations at that point.
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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 amountof fallout that occurred on the Island.

UPTON: Let's assume hypothetically that one could have been able

to predict that contamination on Rongelap and to send warning to the

natives there. In absence of a shelter, could they have done anything

under the circumstances ?

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.

of their feet and got the skin burns.
DUNHAM: They came back and walked in it and got it on the backs

until they were removed.
They would have to stay there

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, [think there are things that could be done.

CONARD: You mean with some advance planning.

EISENBUD: Yea.

CONARD: I thought he meant under the circumstances as they

existed in the village then. If we had contact with then, 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:Howlongdidthewhiteashfall?

CONARD:Abouti2hours.

WARREN:Sotheycouldn'thavebeenstandingneckdeepinthe

tagoonfor12hours.:

CONARD:No.Theywouldhavehadtoholdtheirbreathandgo

underwater.

UPTON:Becauseonemayimaginethatthebestpreparationsare

notlikelytobemadeintheeventofsuchathinginthefuture,one

mayhavetoimproviseineverycase,

WARREN:Soyouhave.tohavetheknowledgetoknowwhattoim-

provisefor.,

FREMONT-SMITH:Youwouldhavetohaveaboutsevenimpro-
visationplansdependingonwhatactuallyhappens.

WARREN:Yeas.

UPTON:Weknewthatreactorsaregoingtoblowupfromtimetoa

time.Theywillbelocalizedevents.Whatdoesonedoinacaselike

that?,

EISENBUD:[t'sanaltogetherdifferentproblem,Arthur.They

don'tblowup.Thisisamisconception.,

UPTCN:Well,takeWindScale,

EISENBUD:WindScaledidn'tblowup.Yousaidtherewasgreat

fatalityintheevent.I'llletyoutakeliterarylicensewithit.What

happenedwasthatthelightingfailedandthefuelbegantoburnandit

wentoutoverthecountryside.That'sgenerallythetypeofaccident

youcouldexpect.Withthemelt-downoffuelandthereleaseofthe

volatileconstituents,unlessweareawfullywrong—and|don'tsee

howwecouldbeatthislatedate—theonlyexposurewouldtetothe

radioiodine.

BUSTAD:Possiblythecesium,
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EISENBUD:Yes,andtheradioiodineproblemwouldbegreatly

potentiatedinareaswheretherearecropsandforageanddairycows.

Thisismanageableinavarietyofways.ButIdon'tthinktheproblem

isanythinglikewhatyouwouldhavefromanuclearweapon.I've

oftenthoughtthatthesinglethingapersoncoulddoinametropolis

intheeventofanattack,assumingthattheweatherconditionspermit

it,wouldbetogetinaamallboat—andthesmallerthebetter-——andget

outinthemiddleofalakeandjuststaythere.

DUNHAM:Withanumbrella![Laughter]

EISENBUD:Well,youwouldgetyourbetaburnsinthatsituation

andyoucouldprobablytakecareofthat,too.IftheJapanesehadbzen

“onalargerboattheyallprobablywouldhavedied.Onethingthat

savedtheJapancsewasthatitwasasmallboatandtheywerenotin

themiddleofaninfiniteplane.Uftheywere,thedosecouldhavebeen

asmuchasthreetimeshigher.

DONALDSON:Itrainedagreatdeal,too.

EISENBUD:Iftherearenottoomanyotherboatsthere,ofcourse,

youmightgetby.

SPEAR:Therearelotsofwaysinwhichyoucanhelpyourse?t,

WARREN:AsRalphsays,therearelotsofwaysinwhichyoucau

helpyourself.Youcangetunderaroofthatisfairlyhighandthe

woodenbuildingwouldgetyousomeattenuation.

EISENBUD:We'renotconsideringmassevacuations,blast,fire

andthingslikethat.

CONARD:Imightsayanotherwordort»oaboutthetreatmentas-
pects.Ofcourse,weknowthatunderthebestofhospitalccuditions

weCansaveapersonfromtwoorthreetimes:theLD-50dose,per-~

haps,vygivinghimverycarefulattentionwithbloodtransfusions,

plateletconcentrations(andperhapswhitecellconcentrations},the

useofantibioticsandbymaintainingfluidbalance,andsoforth.But

itreallytakeaquiteahospitalstafftotakecareofcvenoneserious

radiationcasualty.Sothissortofthingwouldbeoutofthequestion
duringthetimeofnuclearwarfare.

Ithinkthebestwecouldhopeforistostockupontheantibiotics

andperhapsplasmaandhavethesethingslocatedatstrategicareas

foruse.
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AYRES:It'salsoimportantnottowastethemontheworstcases.

CONARD:Yes,

AYRES:Howdoyoumanagethat?Ournormalpeacetimephilosophy

isalwaysiogivemostattentiontothemostseriouscases.

CONARD:Howareyougoingtogetthelaymentodecidewhether

thiscaseisfatalornotwithoutanybloodcountoranyothermeans?

AYRES:I'masking.

CONARD:Youcouldgosomewhatonthedegreeofsymptomsof
nauseaandvomitingthatoccureorly.Ifthatisverysevereandpro-

longed,thenyoucouldsuspectthatsurvivalwouldnotbelikely.

AYRES:Doesn'titseemreasonabletohavesimplepamphletsor
instructionsgivingakindofrangeofsymptonsthatit'sworthwhile

usingthesesuppliesfor?

CONARD:Ingeneral,ifapersonsurvivestwowecksinafallout

shelterandthengetssick,he'saprettygoodcandidateforantibiotic

treatment.

‘AYRES:Inotherwords,perhapsthefirstrulewouldbe"Don'tuse

thematalifortwoweeks."

CONARD:Yes.

DEBOER:Ithinkyouareaheadofthegame.Whatyouaretalking

aboutsimplyisnotthereyet.Sure,wecantalkaboutthosethings

aroundthistable,butbeforewecanreachareasonableconsensusof

Opinion,millionsofdullarshavetobespent.ThepointsIliketomake

are:Howdowecreatepublicinterestinthesematterswithoutcausing

masshysteria?Andletmetellyou,publicinterestisamustifwe
wantsupport.Howdowesetpriorities?Theprioritiesmustbenot

onlyrelevanttobiologyandmedicine,butmoreimportant,relevant

toournationalgoals.Iaitmoreimportanttohavebetterhardware

goingtotheMoon,VenusorMars,orhardwareforawartobefought

inthefuture,thantohavesomefundamentalknowledgeaboutwnatto
dutodayinacaseofemergency?

DUNHAM;Thesespaceprogramsarestillpeanutscomparedtothe

VietnamWar.[thinkyourCivilDefenserightnowiscompetinglike

everybodyelsewiththeVietnamWar.Ithinkit'sassimpleasthat.
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DEBOER:[don'tnecessarilyagreewithyouonthat.TheVietnam

Warcostsusalotofmoney,true,andtheremayevenbeanargument

whetheritisaworthwhilecauseornot.Butwearesellingourselves

shortifwelettheVietnamconflictbethereasonthatstandsinourway

ofmakingprogresswhicheventuallymaysaveourskins.Theentire

expenditureoftheDODcannotbelaidonthedoorstepsoftheVietnam
conflict.Foratruecostofthatconflict,onewouldneedaneconomic

analyst.Thefactsare:(t)WeareinVietnam;(2)Weneedtoknow
moreabouthowtodefendourselveswhenattackedwithnuclearweapons;
(3)Wedonothaveasoundandwell-thought-outprioritysystem—ade-

fensesystembasedonthebestthiscountryhastooffer,Indeed,we

argue,wecompeteandworkhard,butnotontherealissues.

FREMONT-SMITH:SupposingthattheVietnamWarwasatopped

tomorrow,isthereanylikelihood—andIthinkit'shighlyunlikely—that

themoneywhichisnowbeingusedfortheVietnamWarwouldbeused

forCivilDefense?[don'tthinkitwouldbeatall.Ithinkitwouldbe

usedforavarietyofotherusefulthings,but[thinkitwouldtakea

tremendoussomething,achangeinattitude,togetanysignificantuse

ofmoneyforCivilDefense,whetherthere'saVietnamWar-ornot.

TAYLOR:Ithinkthatchangeistakingplaceandthisisindeperdent

ofwhethertheendoftheVietnamWarcomes,andthechange18simplya

transitionfromastateinwhichweareabletorelyonstabledeterrents

to2newworldinwhichwecan't.

FREMON?1-SM“TH:Inwhichtherearnodeterrentsthatwecan

relyon.

TAYLOR:There'sbeginningtobeasortofawakeninginthis

country.

FREMONT-SMITH:Haveyouseensomesignsofthis?

TAYLOR:Yes,byallmeans.Moreandmorepeopleareconcerned

aboutcriminalsusingnuclearexplosivesforallkindsofusesinwhich

itisnotnecessaryforthemtoidentifythemselvestoservetheirpur-

poses.Thematerialisbecomingmuchmoreavailable.Thecombina-
tionofthesthingsismakingitmuchmorerationaltoimaginesome

kindofevenverylimiteduseofnuclearexplosivesforviolentpurposes.

Assoonasthatbeginstobeareallyunderstuudthreat.....
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FREMONT-SMITH:Sinceit’sbeenusedonce.

TAYLOR:.....thenthewholesituationwillchange.Ithinkthat

willhappencertainlywithintwoycars.

ROOT:1!rememberafterthereleaseoftheBravoinfcrmation

therewasagreatfearthatnuclearweaponsmightbebroughtin

secretly.Alotofregulationswerepassedfortightenedinspection,

TheFBIissueddirectivesaboutexaminingallluggagecominginto

thecountryandtheygavespecifications;agunboresomanyinches

acrosswasthetip-off.Ihaven'theardanythingaboutthemsince.

TAYLOR:[don'tthinktheyareenforced.I'vegonetosomepains

totrytoimaginehow,onthislasttrip,|wouldhavebroughtin6

kilogramsofplutonium,Whatpeopleforgetisthattheimportant

partisplutoniumandu235,asfaraswhat'snotgenerallyavailable

isconcerned.Dependingonwhatitisthatoneistryingtoputto-

gether,requirementscanrangefrommaterialthatisavailabledown

thestreettomaterialwhichisverydifficulttodesign,andthere's

everythinginbetween.

WARKEN:MayIgobacktoonethingwejusttouchedlightlyon,
andthatisthisproblemofthetriage.Apersongetsbadburnsand

lethalradsyethewon'tdieforaweek,ands0on.Wehadabigpush
inCivilDefenseandintheAtomicEnergyCommissionfordosimeters,

Icanrememberaveryseriousconferenceontiusinwhichpeoplebe-

gantoreallyfacethesituationanditwasagreedthatyoucouldn'tdo

this.Afterthattherewasageneralletdownonthesedosimetersall

around.Therearegoodones;therearestableones.

FREMONT-SMITH:Itwouldbetoodisturbingforpeopletoknow

aboutthatorforanybodyclsetoknowthattneywerealreadydead.

WARREN:That'sright.Thispsychologicalfactorissomething

thatyouhavetodealwith.

FREMONT-SMITH:[t'ssomewhatthesamethingifyouareina

shelterandyourneighborscomeandwanttogetinandthereisnt

roomforthem,whichonesdoyoushoot?|meanonlytheonesthat

areover65?

WARREN:Yes.Itwouldbeagoodideatore-examinethesitua-

tion,
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EISENBUD:Oneofthethingsthatbothersme,ha-inglivedthrough

thisalmoataalongasyou!guessStaffordWarrenhasgottwomore

yearsthanIhave,andafter25yearathatdocsn'tseemimportantbe-

causetheesewereercitingyears—butIgotintothisfie!dwhenwewere

thinkingofoneortwobombs,air-deliveredbecauseyouha’toconsider

theircffectonblast,andsoforth.Thatwas1945,whenweweretalking

about20kilotonsdeliveredbyapropelieraircraft.In1955wewere

alreadytalkingabout20megatonbombsdeliveredbyjetaircraft.By

1965the[CBMsystemaonbothsideswereprettywelldispersed,pre-

sumablybythehundreds,maybebythethousands;Idon'tknow.Now

we'retalkingabout1975whenweexpecttohaveananti-miasilesyatem

emplo,ed,andtheimpressivethingaboutthisisthatthetechnologyhas

gottentothepointwhereyoucaneventhinkofknockingamissiieout

oftheaironabout10minutes'noticeorwhateveritis.Itmaybeleas,

andifthetechnologyisthatadvanced,thenwhatarethedeliverysys-
temsgoingtobelike?Ifthedefensesystemhasadvancedtothispoint,

whatarethedeliverysystemsgoingtobelikein1975whenveseewhat

hashappenedinthelast20years?

ROOT:Probablythey'llallbechsolete.We'llbeusinglasers.
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SESSIONIV
ECOLOGICALASPECTSOFWEAPONTESTING

_INTRODUCTION

DONALDSON:Thismorningweshculdbeabletogivefreerein

toourscientificacumenaswellasour.maginationinourdiscussion

oftheenvironmentandman'srelationshiptoit.I'msureweallhave

veryspecificcommentsandveryspecificopinionsabouthowman

relatestohisenvironment,Intheareaofweaponstesting,also,I'm

certainwehaveanequalnumberofopinionsontheeffectofthisac-
tivityonmanandhisenvironment.

Itookourcunvenerathiswordthatwewerenottowritespeeches.

weweren'ttodeliverorations;butafter41yearsasaschoolteacher

I'mternptedalmostasifbyheritage—mymotherandmygrandfather

-werealsoschoolteachers--todeliverthemorninglecturewhich

shouldcome24minutesfromnowonnormal!schedule.

FREMONT-SMITH:W::have30yearsofinterruptingpractice!

[Laughter]Weexpecttochallengeyour41years.

DONALDSON:Lookingaround,Iaaoticetherearemanyschool
teachersinthisgathering.I’msuretheywillusetheprofessor's

prerogativetointerruptatanymoment.,

Tosetthescene,Ishouldliketolimitsomewhatthepartsofthe
worldwearegoingtotalkabout.Figure22isamapshowingthe

areasonwhichweshallconcentrate,

Eachofushashisownimmediateinterpretationofwhatwethink

ofasenvironmentalcontamination.Ithinkifwegobacktothesource

formanyofourproblemswewouldgototheHanfordWorksortothe

OakRidgeNationalLaboratoryandeventuallytotheSavannahRiver

plant,wherematerialsarefabricated.Wehavelearnedtolivewith

radiationintheseareasandwehavelearnedagreatdeal,
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Figure22.MapofPacific,showinglocationsofmajorstudysitesforthe
evaluationofradiologicalcontamination,From.Donaldson

Or,wecouldconcentrateontheJapaneseproblem,aswehave

inprecedingsessionstalkedabouttheexperiencesatNagasaki,

CoHiroshima,andonthemainlandofJapan.

\totheMarshallIsiandsand-concentrateonRongelapAtollandthe

falloutproblemsthere,aswedidinpartyesterday,oronBikini,

Or,wemightdropdown

However,withafewjumps,Ishouldliketoinclude

soreoftheotherareasinourdiscussionthismorning,togive

 

thoseofyouwhohaveworkedinotherareasachancetoparticipate

andtobringinsomespecialproblems,aafollows:

1,JohnstonIsland,herewehavesomeoftheusualtypeof

problemsbecauseofanaccident,whichisnotdiscussedusually
butonewhichIthinkisgermanetoourdeliberationshere;,

2.TheChristmasIslandareawithyetanotherproblem;

3,ThenorthernmosttipoftheNorthAmericancontinentup

attheChariotsite,whereDr.Wolfeandhiaassociates
(Reference35)havegatheredagooddea!ofbothfactualand
projectedinformationontheproblemofenvironmentalcon-

tarnination..
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IdidnotincludeheretheAmchitkaareaintheAleutians,where,as

manyofyouareaware,therehavebeensomeatomicdetonations;
theyarepreparingforoneatthepresenttime.

Thispresentsaverybigorderinitself.Itincludesabout50per-

centoftheearth'ssurfaceandsomeveryunusualenvironments,1

thinkitwouldbewellifwecouldincludesumeinformationfromthe

Britishtestsof1952andsubsequentyears,particularlyoneoffthe

GreatBarrierReef,whichisgermanetoourdiscussionhere,and

possiblyawordortwoabouttheRussiantests,TheChinesetests
werementionedyesterday.Forsomereason—Idon'tknowwhether

it'spolicyornot~—theFrenchtestsinthePacificandintheSahara

werenotincludedinanyoftheconversationsnorwasthereanycom-

ment,Iguessthismaybeomissionbypurposebutit'snotformeto

decideinthiscase,

FREMONT-SMITH:There'snoknownpolicybehindthatomission.

RADIOACTIVECONTAMINATIONOFPACIFICREGION

DONALDSON.[thinkit'simportantthatweconsidertheFrench
testsintheoverallproblemofenvironmertalcontaniination,particu-

larlyasfarasthePacificOceanisconcerned.

Tobeabitmoredefinitiveastolocaleandordersofmagnitude,

Figure23,forthesakeofcontrast,superimposesthescalemapof

theUnitedStatesovertheareawewillconcentrateon,showingthe
Pacifictestingcenter,whichincludesJohnstonIsland,Christmas

IslandandtheBikiniandEniwetokAtolls.(SeeReference36),

Specificallyagain,ifwemayreviewournaturalhistoryfora

moment,atollsaremostunusualstructures.Ilikethestatement

foundin"TheVoyageoftheBeagle''andothersofDarwin'swritings,

thatnobiologistcanreallybeconsideredaqualifiedbiologi.tunless

hehaslivedandworkedinacoralatoll,Thesemassesofcoralare

uniguebiologicalentities,and,I'msure,thoseofyouwhohave
workedatBikiniandEniwetok,oratotheratolls,havecussedthem

orenjoyedthemasyourtemperamentsdictated.

Therearedeadatolls,suchasChristmasIsland,wherethegrowth
rateisnotquiteequaltothesloughingoftheatoll,Thereisagreat

dealof<.entificdiscussionastohowtheatollswereformed.There
wasan nostcompletelackofunderstandingoftheformationof
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Figure 23. Scale map of the United Stutes superimposed over crea of

major test sites in the Pacific Ocean. From lL. 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

aome of the lectures on the Haven that were held inder 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 th:

upper warm layer of water. Therefore, there would be iust 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

superirmposed.

 

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 poszsidly 1,000 feet into the base. Each
iuorning when the assembled group would go out to drill we would ask

them how they ‘vere 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-lifeof

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 maved over ta Eniwetok and be-

ganto drillthere, 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, Ihope, is not wasted. But it's indicative of some

of the needs to know in the natiral environment in which we are work-

ing. The seas and the atolic 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 tase 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 carth'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 maytake 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 inmerested in the environmental
sciences were concerned, the atolls were idea) 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 igiands 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.
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ure 24. Photogroph of portion of outer reef at Eniwetok Atoll, the
site of numerous weopors 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 tothe atolls, The birds are limited to the se aquatic birds that
can flv 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 different 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,

onupto li, 12 megatons, according to one statement. This was the

MarchIst 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 varicty 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 chat the fission products varied not only in quantity, and

somewhat in composition, but also that the induced radiation varied

fantastically in both quantity and composition. Thus, the numbers

and amounts of radiovuclides introduced into the environment run

almost the entire gamut of possibility.

To try to evaluate in this weird and wonderful environment the

‘impact of the detonationg 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 atudies 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 te 1946, and even in subsequent years as we

went along. [ 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 tiasue or some pieces of algae and push this material

inthe 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,"

{¢ was essentially a presence or absence situation in many instances,

There ways 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 somewhatlater,

We were particularly interested in the uptake of radioactivity by

biological systems and this again was ¢cependent upon good instru-

mentation, which, as [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 permissible 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 maynitude

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 algac-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: Doesit have a high iodine requirement for survival?

DONALDSON: I don't know the physiology of it.
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DUNHAM: When yousay 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 113! in the algae was 30,000,000

d/m/g.

UPTON: Rapid iodine turnover in this organism?

DONALDSON: I rather doubt it. [ think it probably is maintained

ata 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 newiodine,

DONALDSON: Yes. I think the specific concentrations are really
germaneto this sort of discussion because we base our intecpreta-
tiornz 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 aiwav4
upwind from the Jetonation, 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 thinga 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 material out to the open sea, There are other interesting
tranafers that we will be talking about, Ihope, as we go along.

The usual transfer in our terrestrial areas is from the land to the

sea, but in these atolls there is a very appreciable transfer, which
takes place ina 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 terreatrial 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 cumplicated thing

to evaluate, because the birds carry back on shore nuclides velect-

ively concentrated in the food web inthe sea. This added group of

nuclides is often very different in percentage compositicn as co:apared

to the components in the original fallout on the land,

Then, I suppose, most specifically we are all irterested in the

amounts and kinds of radionuclides concentrated by the various tis-

sues and organs. In making evaluations, we are always hard-pr-ssed
to sort out the different parameters that are involved. We have the

overlay of the effects of blast and fire with radiation intermingled,

eapecially in the closed-in areas, If I may, I should like to use an
illustration or two to point this out.

Figure 24 ia one of my favorite photographs. It was made uncer

rather unusual circumstances, since we do not rate sufficiently high

on the Tack Group priority list to have the luxury of a photographic

plane, We do travel occasionally—we did in .’.¢ early daye—by the
older PBYa. Those of you who remember those old flying boats know
that they usuaily didn't have the usual facilities found oa 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 tbe a bit unusual.

Figure 25 is an illustecation of the type of plan that rnight 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 docun.ent the distributiun of radionuclides in this great
mass of moving water and drew a navigational plan In order to ac-~

camplish this objective we had to occupy various statiot.e in some

logical sequence, so [ drew these plots to guide us. We started at

the point near A, A-I, and we made zigzags onthe track, cutting

back and forth and finishing up some weeks later ata point E-10,

Ever:thing is nicely in order now. Figure 26 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 ii 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 little

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 smal! 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 compartrnent 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 madern 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, tneir ears and their eyes and their built-in

compasses. The story that he told seerned perfectly fantastic, so

fantastic that it's worth repeating because it’s incredible, as Wright

was saying yesterday.

It seems that when this skipper first arrived to take this command,
he was asked to take the ship from Kwajalein to Wotje Atoll, Wotje
is 200 miles east of Kwajalein. 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 bombit 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 lookedaround 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. Firally

one of the sailors said, "I suggest you ask the Marshallese boys."

Whereuponthe 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 someofthe rest

of usa 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 lookedin the water; they looked off at the sky; they had another

consultation and they said ''Wotje that way" (indicating). This wasa

great nelp, 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 rnore miles,"

“Well, we're lost. We might as welltry 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 avery 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 ikini I was ona plane

with a Navy captain who told mea very similar story.
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They were in the fog trying to get into the entrance te 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 ard 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 cometo 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 these waves 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. Inthe detonation, of course, we have

some blast, some fire and some rediation, The meteorologists always

are exact in determining the way the fallout is going to go. Sometimes

they are right. It will leave a trail across the lagoon or inthe sea,

. which one may or inay not be able to find.

A detonation on the islets will produce a variety of effects. It wiil

knock some palm trees over (Figure 2%), break them off, and you can

say, ''Yes, the blast pressure was such."' Here you can make a direct

measurement of the amount of blast it takes to fella palmtree. 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 make 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! {slands.

From L. Donaldson.

 

Atoll. From Lb. 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).
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Figure 30. Bird flight over the reef at Eniwetok Atolf.

From L. Donaldson.

This little fellow (Figure 31) forgot to take off when the rest of

them did. Figure 32 ‘3 a closer look at him. He didn't fly very well

and it was obvious t’ .t he had scme 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 rudd=r. .
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Figure 31. Injured bird on beach at Rigili Islond, Eniwetok Atoll.

From L. Donaldson.
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Figure 32. Catching injured bird on beach,Rigili Island, Eniwetok
Atoll, From L. Donaldson.
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Figure 33. Noddy tern with burned wing and tail feathers, Rigili

Island, Eniwetok Atoll. From L. Donaldson.
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We returned 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,
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Figure 34. Dead terns
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 rnine, 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 asif it's a pretty quick death,

DONALDSON: Butit'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 fromradiation, loss of

appetite, so that they didn't want te eat any fish?

BRUES: This is the old problem that plagues the pathologists and

the epidemiologists. What is the cause of death?

DONALDSON: That's right.

FREMONT-SMITH: Multiple causality enters into it.

DONALDSON: Surely, Multiple causes that complicate this, Of

course, the real differences that we have to cometo grips with now

involve the...

AYRES: May Linterrupt for a second? Did you see auy signs of

birds whose tail feathers or wing feathers were lost later on because

of beta burns?

DONALDSON: No, we did not.

CONARD: Thefeathers would protect the skin from beta burns.

AYRES: I'm just wondering whether the feachers themselves might

have been burnt?

DONALDSON: The dead birds in the previors 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 norrnally 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 ca!] 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. Inthe

terrestrial areca 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

fecd upon the plants,

Figure 35 is a partial illustration of the sort of fractionation that

takes place inthe land areca. All of this spectrum of radionuclides,

of course, is available on the land from faliout. 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 cut of

this complex and of those four the rats concentrated two: strontium?0

and cesium!37, The fish, on the other hand, picked up manganese®5t,

cobalt60, and zinc®5. We might add to this spectrum iron®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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Figure 35. Distribution of fallout radioisotopes on Rongelap Atoll

as determined by a survey in 1966. From L. Donaldson.
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There could be a stray atam 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, inthis 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 of feeding of the plants, aa in the zone of feeding of the ani-

mals, Plauts with shallow teeding roots (Figure 38) have a better

chance to pick up the soluble forms and incorporate them in their

tissues than do those plarcs that root deeper, like the coconut, for

examnple, They feed deeper inthe substratum and do nat accumulate

the radionuclides 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 .be 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 diurial migration as well ag 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 rodicautograph of soil showing corres-

pondence of radioactive portions of organic matter.
From L. Donaldson.

Figure 38. Photograph and radioautogra

with radioactivity in the outer, growing loyers. From

L. Donaldson.



 

194 DASA 2019-2

 

     

? 2 ’ 4 5 6 7 8 9 1c

Te ™
1.3 9° 14° Ni

o

’ © oN\o
2.3 0 8 SA

c ° Ar 10
2.3 680 lo

oo | ]
o o 'o

9.6 ad jo
x

NQninyy °
E o

30 g 2
22

f °o 20

TN mcmOs nm 9 worl 19
150 wowwoe 500 . . 166° €

 

Figure 39, Radioactivity of plankton in thousands of disintegrations

per minute per gram following atomic tests at Bikini and

Eniwetok Atolls. From i. Donaldson.

DONALDSON: When I refer to shallow water I m.ean 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: Theyare 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 aftcr detonation were these measurements
made?

DONALDSON: The plankton samples were colivcted 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 rrom the radionuclides wags in the thyroiz,

wasn't it?

DONALDSON: Yes.

BUSTAD: Now, do you 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: Have 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 ycars but we

haven't actually seen or found fish that we could say were specifically

killed by thyroid damage or damage from radioactivity to otner 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" movesin 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 anima! that has radi-

ation damage would be very remote.

AYRES: Are there any top carnivora chat 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 tne
radioiodine ingested with any one fish because the thyroid 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 damageit 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, [ 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 net gregarious animals. They just

don't like to have people around. They are there, true, but when the

4,000 or 5,000 membersof the test group descend on the place, the

turtles go elsewhere.

The turtles are back at Bikini now that the test group has departed.
Ihope we car—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

-location. Does it occur in the atolls where the depths may be 200 or

250 feet or thereabout, as well as inthe open ocean? The shallow

waters you mentioned were meant to be the shallows, weren't they,

at depths of 15, 20, 30 feet?
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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 chore,

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 deeper currents, with considerable upwelling of

cooler water on the upwind side. This is the deep circulation that

you mentionec,

DONALDSON:In part.

WARREN; In part it leaks out into the ocean on the other side,

too.

DUNHAM: How deepis an atoll?

DONALLSON: Most atolls are from 180 to 200 feet deep. Ina

living atoll, this seems to be about the growth limit. They grow into

the wind, toward the east, since the prevailing winds are from the

east.

CONARD: But you get lot of coral heads, don't you?

DONALDSON: Yes, there are localized ones. Sut the coral heads

are so spaced that they get food as it comes in with the currents.

ROOT: Was the species of algae you mentioned a heavy purple
seaweed with a strong iodine taste?

DONALDSON: Yes. I'm hesitant because there are so manyalgae,

If l 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 concertrators? .

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 uf the parameters,



198 DASA 2019-2

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 madeprior

studies because the sport rate or the genetic change 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

tlora, where we have definite, stationary organisma to study. I should

like to refer this question to Dr. Wolfe. After all, he ia the botanist-
ecologist here,

WARREN: Well, I thought : ails particularly were demonstrating

this change.

DONALDSON: I don't know.

BRUES: 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 little P32 into a
pond, it ali 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 ali 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 cssential ones available, they are blotted up, of ccurse,
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Maybe we can use the sameillustration as that of the photograph of

Shot Oak (Figure 27) we presented a while ago. In this case, there

was a giant cciumnfrom this one detonation over the north region at

Eniwetok. The fallout from this shot came right across the north-
western edge of the atoll, We dubbed this one ‘the manurc 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 overthis 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 dealof 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 cropped 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 sceaming 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 ina dispos-

al pit, since they blotted up the radiation very effectively.

EISENBUD: Lauren, iron-55 is an interesting nuclide. I wonder,

have you looked foriron-55 in the fish over the atoll?

DONALDSGN: Yes.

EISENBUD: Have you found evidence of concentration?

DONALISON: Yes. In fact it was one of the most highly concen-
trated radionuclides.

EISENBUD: I would think so.

DUNHAM: Myrecollection 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 amountof iron available.
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AYRES: You mean phosphoruswas not the limiting factor?

DUNHAM: Iron.

EISENSUD: Wefound, 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 ircn-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

inde;-tadertly 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?

RISENBUD: Cokalt-60? We haven't seen it. In fact, it isn't there.
If it were there we would have seenit.

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 instruments, 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 radiochemical means?

TAYLOR: Without radiochemical meana; just by examining the

plants and animals? ‘

DONALDSON: May I postpone my answeruntil we have a look at

a film we produced during the 1964 survey of the islande?

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 shew later on. The answeris...

TAYLOR: I guess the answeris yes.

DONALDSON: The answer is that you do not seeit

FREMONT-SMITH: The answer is no.
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DONALDSON: You do not see evidence ofit.

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 tsland where the blast was...

DONALDSON: There's radiation, Dr. Warren,

TAYLOR: Yes. I was thinking specificially of 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 as to whether some of the trees,
the coconut trees, and the other plants on the northern islands of
Rongelap, do not show some signs of geneticeffects. 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 oncoconut palms.

CONARD: Fosberg?

WOLFE: No, Menon etal, (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 cauged by radiation, but I don't think you can say so

definitely.

CONARD: Lagree.

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 answerto that, that flattening of the stems; that's

called fasciation, And that's not an uncommen 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: Whatis 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

youdon't get the radial development and it flattens ont. I think this

can be brought about. But it also occurs naturally.

WARREN: Would nutritional acceleration or acceleration from

excess nutritional factors produceit?

WOLFE: [don’t know.

WARREN: I've got a cucumberplant 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-

curmberplant is quite large.
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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 answerto 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

someof the atolls, and he thought, I believe, by chromosomai 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 mé 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 ascribavule 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 194% 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 knuwn 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, 2,306 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 from external 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 some of those
forms have been there much longer. And then if you superimpose

on that the dose from the internal, which 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, sc that I think that there are prob-
ably situations in nature where this kind of a situation could te 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 gathvred and looked at.

FREMONT-SMITH: We'll have to plant surne cosmosin 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 facter 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 rot too far off,
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EISENBUD: One problem that's cropped up in Brazil which haen't

been solved and that might be pertinent here is the fact that it's hard
to tell where these chromosomalaberrations come from. You take a

sample of a plant and it's easy to calculate the somatic dose because

presumably th2 piant has been there foz its life. But what the dose

is at the genotype of that plant is very hard to calculate becauseit

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 tne mean distance traversed by a cosmos pollen is, but

this would even have to be consicered in Hiroshima. In Hiroshima

it certainly must be a large distance in relation to the radiation gra-

dient in Hiroshima over a 10-year period.

WARREN: Looking at acria!l 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 risé to the fact that it's radioactive.

These chemical changes presurnably are important. This is another

factor that has to be considered.

WARREN: Is that a volcanic cone or this...

EISENBUD: It's a volcanic cane 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. Thecone 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 seenit.

WARREN:I've only read about it. You don’t run sheep on this be-
cause there's no grass or not enough foliage?

a
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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 environrnent, 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
mouths, the urinary excretion of radionuclides of the Rongelap 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 coccnut, 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 bodv 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 endeavorto get that thing out on Rongelap [sland.

We have recently been using a 'shadow- shield” type of whole body

counter consisting of lead bricks. Figure 40 is a photograph of one,
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Figure 40. Shadow-shield whole-body counter (gamma

spectroscopy). From R. Conard.
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UPTOM: Were the fish levels higher inthe 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 ina 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: Yea.

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 presumethat 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 ucean fish are essentially carnivores, and the

lagoon fish are herbivceres, 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-SMITH: So it was the herbivore that was responsible.

DONALDSON: The herbivores are obviously the best concentrators.

CONARD: Figure 4] is a spectrograph of what you get from the

whole-body count, showing the comparisan 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 [ 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 contarrination, 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 ata 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 y ~'s time it dropped to about

1/10 of the previous year's value. I we , Lauren, do you have

any comment on that, aa to why we had «ita 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: Whatis the half-life of zinc-65? I should know, but

I don't rernember,

DONALDSON: Less thana year. Two hundred and fifty days, I

believe,

CONARD: But that wouldn't account for a sudden change?

DONALDSON: [If I remember the data correctly~and | would have

to look them up. Ihave them here. Essentially there his been no
drastic change in the usually expected declines. If they have changed

their habits not only in eating fish but aiso in eating birds, and if

they've had expeditions to the north island and come oac’. with lots of

birds, that would increaseit.
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FREMONT-SMITH: Did you do any cultures of white cells on

these pecple?

CONARD: Yes, at 10 years we did about 40 cultures for chromo-

somal studies. ,

FREMONT-SMITH: Did they show anything out of the usual?

CONARD: They showed persisting aberrations, low levéls of

aberration.

FREMONT-SMITH: More thar. 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 inco 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 meanto anticipate.

CONARD: Another isotope that was found was cobalt-60, toa

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 ina 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

with 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 globuie.

MILLET: May Lask 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 chromosomesas 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 inthe 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: Theprostate 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 4 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 raaterial is sticking in the upper layer of the soil and not

being dispersed, being diluted in soil, so to speak, means that fora

long tirme 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 cornplexed or fixed?

DONALDSON: It doesn'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 radioantogeaph 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 tock 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 anima!s certainly.

TAYLOR: How about fish, for example? When the fish are irra-

diated when they are developing eggs, do the eggs lose their fertility

like that?

DONALDSON: You can go the whole 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 raentgens, for example,

and follow the fish through several generations, instead of getting a

damaging efiect you find a stimulating effect. Double the dose, and

the same sort of things happens. Or double it agzin and i'1l give you

the answer in part tomorrow, I'll be a midwife tomorrow while you're

enjoying yourselves here, We'll have several .undred 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 that 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
knowit.

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: Aré 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 numberof

controls and irradiated fish. For fish exposed to 0.5 rorl.3ras

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 salmonsay 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 nas 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 fir. had this finding.

DONALDSON: Let's get the record straight. I'm still under...

WARKEN: He's still exploring.

DONALDSON: . . .under the initial directive that I received from

Dr. Warren back in 1943, during the days of tne 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, living 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 orderto 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

weuld 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: [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, Someofthe ori-
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 cne 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, [agree

with Lauren, He's got someinitial answers which loon very specta-

cular and interesting and he's properly modest in not claiming too

much too early. But [think this is as important as following the Naga-

saki situation, where the dcsages are not so well controlled.

FREMONT-SMITH: It would secrn to me that nature has taken ad-
vantage of all of the physical properties of nature aud 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-

ful. 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 cptimum radiation for some species,

or maybe for many species, and that we shouldn't assume that every

radiation is bad, It seems ta me that Lauren's temporary answer

supports this position, that it may be that salmon, maybe other fish,

and maybe other species are benefited by an appropriate radiation,

I knowthis 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 radiatiun 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 aly turther-in that discussion. But I-point to Lauren's experi-

ment as being significant in this direction,

_ BRUES: There's recent evidence that the earth's magnetic field
flops over every 50 often, letting in meteoric material and cosmic

radiation (R -ferencvs 42and 43). I believe the last time that this is

supposed to have occurred coincides more or less with the time when

manfirst 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 small in numbers, because I've made the grandiose statement
that this is probably the biggest radiation experiment, numerically

speaking, that'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 experiment, 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 1 to 3 percent return,

we have somewhere between 2,000 and 6,900 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 number of anomalies, the rates of growth, indi-

vidual variations between some 1,000 to [,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 melast 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 [ 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 enoughstaff,

FREMONT-SMITH: Okay. [ just wanted to bring it out. He hasn't

got enough staff.

DONALDSON: This is one ot the tricks one iearns being a achool
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

IL have the 25 or 30 students who can help me.

WARREN: He ordera the fish to return on that date! [Laughter]

FREMONT-SMITH: 1 think you ought to go to the University to
start on that,

DONALDSON: Yor1g salmon normally go to the sea during July,
maybe aan late a» August, but that's inconvenient because school lets

outin June, We speed up their growth and get therr. 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: Ii was very cute of him to turn nature to his time

schedule.

FREMONT-SMITH: Forgive my remarks. [I just wanted to get it

on the record that maybe he could have a iiitle more help,

EISENBUD: Whatis the radiation pattern? I doa'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
atarted out at 0.5 r per day, went to i.3 r per day, then to 2.5, and

this ;ear we're going up to 5 r per day.

E.SENBUD: For how many days does this go on?

DONALDSON: Approximately 90 to 109 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 thein 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 heen 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 controls at the !evels

we have used so far.

FREMONT-SMITH: No increas<?

DONALDSON: Nosignificant increase.

TAYLOR: What is the LD-50 doze for a salmon?

DONALDSON: Anacute 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. Presum-

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: [s ita factor cf 2?

DUNHAM: Your monkeys all had lethal doses, as you showed

yesterday.

LANGHAM: Yes, if given in an hour or so. The prompt lethal

dose of the monkey 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. [think I recall that Russell andassociates (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-

ment 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 goto 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 responsc 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 ia the work of Dr. Gorbman and associates.

Dr. Gorbmanis 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 activity to the environmental

water.

DONALDSON: Yea.

AYRES: Is it an encephalogram technique?

DONALDSON: Yea.

FREMONT-SMITH: What happens?

DONALDSON: Theolfactory 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 nixed stream

water?

DONALDSON: This can 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 ona differ-

ent basis. ,

In the 1958 series, we obtained permission from the Division of

Biology and Medicine, Dr. Wolfe and Dr. Dunham, to doa sort of

undercover operation. This operation involved one of our good friends

in Japan, one of the leaders in the Shunkotsu Maru expedition, which

caused so much of a problem in 1954, This chap agreed to collect _

and evaluate samples cf 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 we
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 tue popular record.

In 1962, during the high-altitude testa at Christmas Island, this

program was again repeated and Dr. Toshiharu Kawabata* again

collected the samplcs 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,

wae sent to evaluate the radiation hazard. The ship was equipped

and sent out and we were asked to meetit in Honolulu in June of 1962.

. We had Icng 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 seers 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.

i
if 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 Christm.s Island to continue the program.

I think it was a great relief to them to have a chanceto talk with us

—and to see that our health was good.

Well, the ship left Honolulu; they made their stations, they went

homeand we arranged a second meeting, in Tokyo, again through

the Division of Biology and Medicine. The Commission sent Dr.

Gordun Dunning* over to chair the meetings, where we brought all
the data together, their data and ours. We did 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 facilities they had were completely out of keep-

ing with anything we had available to us or had ever actually seen.

EISENBUD. 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 Operational 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 neticed in

the Saturday Evening Post picture that shows me on the deck of the

ship, that I waa 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, IThope. 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 the news-

paper people, stated that we were in complete agreement and thet 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: [had onefinal 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 peofle. 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 sody dose from all of these internally

desposited isotopes only amounted to several hundred millircentgens

per year, and, as you know, our MPC levels are based on peace-

time limits and are very conservative, with a safety factorof 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: Yes. But even extrapolating back to larger amounts,

judging by tne smaller dosage they received, it would seem that it

would be a minimal hazard.
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ROOT: You meanif 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 tota' dose would be if they had remained on the Island con-

tinuously, but certainly it's not anywhere near the range of the acute

immediate hazard.

ROOT: That's « good shelter hypothesis—if you can get them all

under shelter duriny the actual fallout, they could emerge the next
day perhaps without danger?

CONARD: I wouldn't say the next day.

AYRES: That's a standard Civil Defense notion that if you shelter

for a couple of weeks, during that time the activity drops by a factor

of 100 and then you're probablyall right.

CONARD: Mostof the radioiodine by that time has decayed.

EISENBUD: Things had quieted down in the summerof 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 madethe previous spring. They wanted to have a radiobiology

conference and they in: ited the Atomic Energy Commission to send

a group over, About a dozen of us went over in November 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 rememberthe date of the Shunkotsu Maru

expedition?

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 curics a day were drifting out of the lagoon into the equatorial

current. This is while the other tests were going on. This informa-
tion was given to me ina little packet, It wasn't discussed very much,

I read it on the way back and I got interested init. Asa 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 heaa

north to the Japanese 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 expedition left on February 25, 1955.

EISENBUD: And got some very good data on the distribution of

radioactivity in 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

and proceeded west to Guam and then north in the Kuroshiro Current

to Japan, where they put in and exchanged data with the Japanese.

Then, as‘ recall, Lauren you correct me—I'm just reconstructing

this—they came back in the Alaska Current and went down the West

Coast of the United States and completed a cruise of some three and

a half or four months during which time they actually followed the

current all the way around.
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FREMONT-SMITH: Werethe fish getting this and accumulating

it?

EISENDUD: Yes, but very, very small amounts. We said it was

high enough to be interesting vut low enough so that we didn't really

have to worry aboutit.

DOBSON: I should like to ask Lauren Donaldson something. It is

a brcad question which [ hope I can put sharply enough. Extrapolating

from the experi-nces 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: find it most difficult to answer your question,

except in the most generalterms. The number, size, and compo-

sition of the devices detonate i would have to be stated in your pron-

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 instance, are important in outlining even a general

answer.

If we assumethe 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. Inthe aquatic environment radioactive

materials are carried by the currents; some settle out on the bottom

or go into the deeper non- mixing layers; sume 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 it would not 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 wa3 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 assusned a high burst, not in contact,

‘DUNHAM: I would like Dr. Wolfe to commen: on this question

because { think I know what Lauren is driving at, and that ie 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 ['m talking to your question or not. This is one

important thing that we know of differential sensitivity, that conifers

are more sensitive and 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 [ 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 nuclea: war, but I noticed in the last

fires, the fires in the Northwest, that there was available manpower

and they couldn't do anything about them until they had run their

course, Ina time of nuclear war you won't have any manpower and

you won't have any equipment. So I think fire and raciation would

cause considerable damage in the Northwest over the land.

Fire is a striking example of a subject about which participants

are all speaking truthfulthings 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 starms.

DONALDSON: The problems are so different in the two environ-

ments. May we again use an example from Rongelap. When wefirst

visited the northern islets, the area of heaviest fallout, we hurried

to finish our essential tasks there and then waded out into tue lagoon

to wait for the boat to transport us back to the ship. On the islands

we would have been ina high radiation field, but in the adjacent lagoon

we were perfectly safe, except for possible shark attacks.

we ne
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ROOT: Are you, Dr. Donaldson, referring 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: Buta high burst wouldn't be so damaging would it? here

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 the problem, [I think, is answered in part here with the Rongelap

study, that neither Oak Ridge ror Brookhaven nor Argonne nor any-
body else could have predicted accurately, nor could have discovered,

the thyroid difficulties that Bob Conard has reported on. You've got
to go wherethe 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 gota different environment; it involves different biota and

different meteorology and different climates ard different relationships

altogether, That is just the way ecology is. It involves geography.

TAYLOR: Aren't there two very significant differences, at lcast,

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 ona large scale. You can't irradiate a

group of trees ina very short time.

WOLFE: We do have a cesium source ina 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 2 difficulty. Some
of the significant effects, at least in the Marshall Islands, 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 tie other is that there are things

like beta burns which are not produced with a cesium source.

; Now, in connection with this last thing, Ihave 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 cf effects by irradiating to very high dose

levels the firat few millimeters of soil.

WOLFE: Youjust 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 tratsfer 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 doubtit,

[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 Lheard the story. There was

a movie I saw a few years ago that was announced to the oublic 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 clumb 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. {t showed piles



 

SESSION IV 231

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 expedicions, No matter how hard we

looked we could not find a mudskipper “trying to climb trees,"" In

fact, there are no records of mudskippersat either atoll nor are

there any mangrove swamps, the preferred habitat for mudskippers.

DUNHAM: This was supposed to be an authentic movie of the after-

math of the atomic bomb in Bikini. Maybe you selected different parts
of the atoll,

DONALDSON: I think one would have to do more than select a dif-

ferent part of the atoll, inthis particular case. I think even John
Wolfe with hia 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 madethat 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. As 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 completely isolated from the out-

side world here. The native Bikini people were evacuated to Rongerik

Atoll in the spring of 1946. Rongerik was downwind from the tests,

you recall, on the chart that Bob had onthe board, When we visited

this atoll in the summerof 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 and then to Kili, a small island

south of Kwajalein, and there -hey remained.

The people trom Eniwetok, on the other hand, were evacuated to

Ujelang, another island, They are not happy at Ujelang, again be-

cause it's not their ancestral home. It's smaller than Eniwetok and

they would like very much to go home. However, they would find

their former heme 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 hopethat 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.

CONARD: Wecertainly are trying to, aren't we?

DONALDSON: I have no knowledge ofit.

TAYLOR: Onegets 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 is 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 INCIOENT

INTRODUCTION

LANGHAM: As a proper beginning [ 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-
peychological reactions among the Japanese, I was thinking about

how the reporting of this incident is ao 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 1am 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 Merrill'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 there had been
an accident that involved radioactive material, just exactly as there
was inthe 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 some time.

FREMONT-SMITH: How long was it? Are you going to come to
that?

LANGHAM: Yes. I think it will be brought out 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.

DESCRIPTIONOF THE ACCIDENT

LANGHAM: Aas 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
menths 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 1s 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 (Reference

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, andit'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



to
—
~

 

SESSION V 235

west of Cartagena, ina very remote area right on the Mediterranean

shore.

The incident involved the refueling operation of one of the Strategic

Air Comrnand 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

wellas in Mr. Szulc's. Since about 1962 a certain percentage of the
SAC B-52s have been airtorne 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 ferce 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 not 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 heacs

is scrious business, of course, and so these bombs havebuilt 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 not 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 inthe right sequence be-
fore you would have an armed weapon.

The United States has no agreement which aliows it to land a nuclear-

carrying aircraft in any country, These aircraft 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 froma

practice flight into the real thing by the right combination of messages,

including one from the President, This is Operation Chrome Dome.
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As a result of the accident that occurred, Spain immediately with-

drew, or requested that no more weapons be flown over Spain. Some

fee! that this operation has about outlived its usefulness, that the

intercontinental ballistic missile has replaced it. And so, Operation

Chrome Domeis being phased out.

TAYLOR: Excuse me. Are you equating Operation Chrome Dome

with air alert? Do you meanit's decided to stop all air alerts?

LANGHAM: No. I am referring to the type of operation in which

an armed bomberwith 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 andfire.

Immediately in the path of the falling debris was the little village
of Palomares, approximate ly 400 inhabitants, Palomares had been

there since the time of the Romans. In Roman times they mined the
nearby hills for lead, zine 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.

Whenthe planes exploded, the four weapons came tumbling out in

all directions ard pieces of airplane fell absolutely all over the village, -

Disappearance of the planes fromthe 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 a.cident 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 te finger 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 inthe sea. So, the Navy was brought in on the opera-

tion and within two or three wecks 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 cut, 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 of

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.
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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,
right where the dry river bed joins the Mediterranean, Palomares
sits on the mesa about a mile from the beach. Between Palomares

and the beach are the ruins of the smelters which have fallen into

great decay, These ruina 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 favor

but the Nuclear Disarmament Conference was meeting in Geneva at

the time of the accident; and when it became known, even thoughit
was not announced officially by either the Spanish or 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 cut 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 internaticnal political trauma as
well, as much as did the Japanese incident.

L forgot to say that the first weapon, the one that fell in the dry
river bed, sustained only a detted nose and lost one fin. It was picked
up by the helicopter, put ona cruck bed and ralled away.

The second weapon completely overshot the village ax¢ landed in

the hills to the west of the community. The chute didn't !eploy; it

irmpacted 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 moter pod and wing of the B-52

fell within 80 yards of a school yard where there were 70 or 80 children
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playing. There were bits and pieces of airplane ail over the village.

It was just absolutely unbelievable that that much material could fall
down in a populated area and not hit sombudy. But nobody washit.

In this case the weapon impacted in a rock wall of a man's tomato

patch, the high explosive charge detonated and the pl:tonium was

thrown into a cloud which drifted away from the village but down

across their pvincipal agricultural area,

Their prime cash crop was tomatoes, and they get two crops a

year. The last one they harvest about the middle of January. They

were just waiting to get in to harvest their last crop of tomatoes.

Incidentally, it happened to be a holiday for a patron saint o/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 megaions 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 principal
cash crop, their vine-ripened tomatoes, and -o 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 wae 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 c‘ the tomato fields were ferti-
lized with soil that had been brought in in baskets, and the soil has

been brougat in over the years to make the tomato [ieids,

RADIOACTIVE CONTAMINATION & DECONTAMINATION

LANGHAM: Plutonium counts of the order of probably two or three

thousand per minute per alpha probe area could be measured ia 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 AEC colleagues were extremel; knowledgeable and

extremely cooperative, Their attitude was, ‘We'll worry about the

people; you worry about the tomatoes and the contaminated fields.

We'll take care of the people." They did a beautiful job. Here was

cooperation, as you see, that was unbelievable and knowledgeable.

There were only three or four of these people, but the two principals
had spent a year or tuo in this country at Rechester and at Brookhaven,

So they knew somethiag about what they were dealing with, and some

people took at quite lightly.

Their tomato plants are trained gently by hand to grow up ina

tripod of stocks, They'll grow seven feet high and they were just

loaded with vine-ripened tomatoes, in January on the European

market they bring a nice price. This incorm:¢ was what was going to

keep them going until their next crop.

The tomato vines gave readings of 1%,000 to 20,0093 counts per

minute. The first effort was to get the vines raked up ina pile so

that the plutonium wouldn't blow around and create a further inhala-

tion harvard. Encugh plutonium taken into the lung or the liver or

bone would produce cancer. We've done this hundreds of times in

arima!s. Plutonium, if taken in systemically is, indeed, bad,

There's no doubt about that, And some people have referred to it

an the most toxic substance known to itnan. I think this ia erroneous,

but you can get that belief by locking into the industrial toxicology

tables at the maximum tolerable levels of various materials; and

‘when you gct to plutonium you'll find that plutonium- 239 has one-half

of a microgram as the MPL, ‘That's one-half of a millionth of a

gram as the maximum permissible body burden, If you're worrying

about the plutonium- 238, it's 250 times lower.

BUSTAD: I think that you should point out that ingestion as such. ..

LANGHAM: [ woula, yes. But the whole idea, as ! said, is it's

systemic deposition, [he reason I fee! plutonium shouldn't be given

this terrible reputation is that it is extremely difficult toget into the

body and one can eat it and absorb cnly about 3/1,000 of 1 percent of
what passes through the gastrointestinal tract, Inthe luo the ab-

sorption is a little bit higher perhaps.

EISENBUD: I've heard the statement made many times. I[ don't

understand the basis for it since the maximum permissible body

burden for radium is 1/10 of a rnicrogram,
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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, cane stocks and all were taken to the edges of

the field and hauled away to decide on disposal later. Crop destruc-
tion brings up the picture cornparable 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 weapone 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, whe 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 tu stay out of the fields until told to goin, 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 wert away. Naturally this was a big thing in
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their life. It was a place where nothing had happened since the Ro-

mans and a)l of a sudden everything seemed to happen. Visitors

camein from nearby villages. Even though there were only 300 peo-

ple, approximately, living there, the Spanishended up monitoring

1,800 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 tamato 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 tLe hinge

and knocked out one of his windows. That was the closest we came

to having « 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 waa lost.

EISENBUD: How soon after the event was it known to the local

residents that their crops would be bought?

LANGHAM: Prubabiy 24 to 48 hours. I mean, the first thing they

knew of it was when they were restricted from going into their fields.

EISENBUD: They were sure they would get a gcod price for their

crops.

LANGHAM: A Frenchman claimed he got a radiation bura on his

knec from looking into the hole. He got down on one knee, lonked

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. Tousa

red flag means danger, "Don't enter,’ but to them it means much

more danger than it means to us, I guess.

FREMONT-SMITH: "Very dangerous. Don't enter at all."

LANGHAM: Yes, or, “Run the other 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 reasun 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 te
speak, by the soil.

LANGHAM: Yes. By the time we were through with the land

operation, Palomares took ona 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 to 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 atrench. 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 widtn 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 innalation hazard of the people working there.
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UPTON: Did the people wear respirators ‘oing this job?

LANGHAM: Someof them did, some didn't. Most of the respira-

tors were surgical masks, ana if it did something for your psycho-

logy to wear one, you were privileged to wear one. [t 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 possitle 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 u. 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 thia protection in the area?

Most of the time the clean up operation would hardly meet the stan-

dards of the health physics rnanuals, but [ 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, [didn't go home, They to!d 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 mea little gear. I stayed only five days and came

home. I was home four days and they sent me back for five weeks.

When I arrived it was obvious there was no real health problem, ,

This was not a heaith problem. The psychology, economics, inter-

national agreement, chese are things with which I claim no competence

whatsoever. So, at the end of five days ! came homeonly 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.onit. 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 monumentto 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, hauied 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 maythink 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] [tell that partly as a joke. It so happens that the
Agricultural Department tid 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 Jarvae,

and so forth, getting to the surface.

FREMONT-SMITH: How about the Governor of the receiving state?

LANGHAM: Heprobably didn't like it too much, but 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 person, but it was just 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 lave been more effective if he had

just been able to initiate a bit of action himself.

Thie ia the story except for a lot of details and the psychology of

the news releases, the many, many things that | would much rather

hear discussed here than tu have to continue talking aLout myself.

In other words, I think the interesting thing here was sornething that
had all of the qualities that were inthe situation Merril was talking

about. There was never a panic or anything resembling it. There
were little flareups. There was a little demcunstration 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 rough 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 distributora 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 less 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 there was

re-establishment of distribution channels,

The release of this information tells something, too, and that Miss

Root is not going to like, I imagine. We had a bilateral piece of

paper that we actually handed to Munoz Grandes. This was something

that the State Department had agreed upon, and which was going to be

bilaterally released, in which the two governments simultaneously

adriitted that the accid2nt had 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 la-t 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 wasa

moat magnificent bit of factual reporting. When I came into the Em-

bassy the people were running up and downthe 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 let of March, somewhere
along inthere. It had occurred the l6th 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 ta advise as to technical accuracy or as to

whether it reflected in any way on the American image, When asked

for my opinion of the Otera article I replied that it was excellent and

that I wished 1 had written it myself. No one appreciated my humor,
The article was a good one and [ do wish I had written it myseif. But

it just seems that when the American image is involved, people have

no sense of humor whatsoever,

FRZMONT-SMITH: Did they send you homethe 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 todo 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 bea

stunt to show people that this wasn't going to hurt the iourism, .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 them. So far it appears

that they do not, and [ think this is an incident which in terms of im-

‘portance will not even be a grain of sand on the beachesin time.

FREMONT-SMITH: How long was it before the fourth weapon was

dredged 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 ard then he went to hard hat divers

as he was going out. He was making a systematic search of the en-

tire botto.:. They found old cannon bails, pieces of airplanes, etc.
They literally searched the bottom of the sea systematically and then
finally it got so deep that they hed 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 borih went

down, and that's where they found it. They got hold o- 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-

miral had no capability to search at the depth where the fisherman
advised, and while waiting tor deeper sea equipment,the 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 humorgoing 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 recovery 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 onthe 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

for the sea search. There were x numberof dollars in damaged

“weapons and three aircraft, According to the authors of the popular

books on the subject, the taxpayer probably inherited a bill, counting

the cost of tie aircraft, approaching $39 million. Counting the plane

that crashed in che 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 andthe 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 bombandthe 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 hekept 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 spct 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. Whenthis plane fell apart, evi-
dently these weapons got an impact in the chute cannister which

popped the lid off a couple of them, and then it was a matter of aero-

dynamics wacther the chute was dragged out. They fourd the tail

. plate off the chute cannister to the weapon that drifted out to sea,

They found the tai! 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

o~ not there was a health hazard?

LANGHAM: No. SAC has a response crew. Albuqucrque has a

response crew. These people were all arriving at about that time.

There wag the usual meter problem. At one time we had 12 aipha
meters, one 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 camein with their instruments and

by the time I got there they and the response teams already had a

crude outline of the levels.



250 DASA 2019-2

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 Liowing and other
useful data.

DOBSON: How did you find out whether anybedy had a real snooi-

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 a!l our luck on this one,
The wind was blowing right, the people weren't in the field and

pieces of the airplane fell beside pecple 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 @ community in which there was no class distirction whatsoever

ard now there is class distinction—the man who got compensated as

_ Opposed to the man who didn't. The mar who didn't is a forgotten

kind of second-class citizen, at least he feels that way. So there's

social stratification now whereit didn't exist before. One woman

has been deathly sick ever since and, of course, it's due to pluto-

nium. This was the woman who was standing in her.front yard when

a burning American body fell right et her feet. She tried to put it

out by scraping and putting sand on it and she's been sick ever gince,

I think if I had done that I would nrobably 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 docs come up.

‘chere have been agitators in and the population will flare up and

there 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 implications to ail of this that I would just

like to hear you people speak about.

_ SPEAR: Was there any period when the farmers were looking out

and seeing their prized cash crop being bulldozed into piles and not

having any idea that they would be compensated for it?
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LANGHAM: This was rot the case. This is one of the things that
Ithirk has something to do with this difference in the reaction. The
Spaniard, believe it or not, respects his officials and he believes

them, and these Spanish AEC people came in and explained the situa-

tion to them.

My wife and I became great friends with a waiter. When we were
ready to leave, I saidto him, "You never asked why we were here.

Ha3 it ever occurred to you?" He said, ‘No, not particulariy. A

lot of people come here, a lot of nice people." I said, ‘Well, we've

been here associated with Palomares, you know, the weapons acci-

dent.'' "Oh, yes, he replied, "Palomares. It's somewhere down on
the coast. I saw something in the paper like this but wc never get

excited about anything we read in the papers!" So their wholeatti-

tude waa fine. The only tims: there was some trouble was with the

ked Duchess, who is three times a grandee, She was thrown into
jail for 24 hours once; she's a roa? agitator. She showed up at
Palomares with two doctors she had hired herseli to give these peo-
ple physical examinations; she was telling them that they had been

mistreated, they inight be sick, and maybe they were going to die.

As a result there was a flare-up in the community, and so the Span-

ish officials and authorities had to go down again. The people will

go up and down depending on how muchthey're agitated. If you can

just keep the agitation low, the proklem is low. This ¢2emed not

to be the sit’ ~tion in Japan.

EISENBUD: There were a lot of differences, ! think, that are

quite apparent. What about the oress? How large a press corps
did you have? Did you hav: the foreign press?

LANGHAM: You had the foreign press, a few wandered in and
. out.

EISENBUD: What was the total press corps at the height of the
excitement?

LANGHAM: You never knew. They just ‘ andered in and out

The people were ioo busy to give them any information, So they
pindered away again anu then, in fact, much of the criticism of the

way this was handled has come from the presr, I miear we were too

busy. We didn't bother with them and they got tased wi.d went away.

Furthermore, tne sea searc’ stole the show, you see. I mean those
H-bombs sitting out there ji.st ready to go off, stole the show. So

they really didnt bother with us so much.
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WOLFE: The gentleman, the fisherinan who knew where the Lomb

was, didhe get a prise?’

LANGHAM He got money, he got a decaration, He got hie boat

paisted, Then @ lawyer got hold of him and he's euing the American

Government for $5 mallica,

MILLER: What for?

LANGHAM Ile says the value of the weapon was at least $5 mil-
hon, Well, that's an tnflated price, happen to know that it didn't

coet that much. The lawyers are trying to file a out that he really
saved the American gavecament $5 millon,

WUSTAD. there's another aspect of it that { heard and { wanted

to check it oa with you. I heard that there was a lot of discussion

ae to whether they should picture the weapon alter they retrieved

it, and that they decided for publicity purposes to have it pictured,

te mught be interesting to present the Lackground on that,

LANGHAM: Well, of course, the international propaganda was

that theae Americana just might anesk in a dummy tomb on you and

say, “See, we fuund it. ° So the question waa how would you prove

that indeed you found at’ So they finally decided to let the photogra-

phere have a crack at st and take ite picture ae they were bringing it

up, and su forth, and so thie wae done,

WOLFE flow did the accident start’ Did the two olanes collide

durinvg the vefucling operation’

LANGHAR Yes, evidently, I'm sure thie hae been investigated

by the military and by the Ait 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 pilut and said he wae sepproachicg tow last. LE don't

know what happened, trut the plane Sroke intwo, the bomber broke

intweo eoqht inthe middle, and there was @ ayilling uf fuel, the tanker

exploden and everything exploded, Uwe heard that there's been a real

serious investigation of thie accident but [Chink the Air borce is noe

saying the specific detasis,

WOLFE: It's much tao early for that. We won't get that antil £950!

CONARD Where did you get all the top suil ta replace what yca

scraped oft’
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LANGHAM: I don't know exactly myself where it did come from

because I was in Madrid moat of the time during that phase of it.

But what they were going to do was to let the farmersthemselves

pick the area they wanted it brought in from, So they picked an

area that wasn't too lar away. :

FREMONT-SMITH: You mean we don't hae any USA soil over
there?

LANGHAM: No, it wasn't shipped from this country. It was

local soi) that wasn't contaminated.

SPEAR: One of the disturbing things about it, if [ read this cor-

rectly, is that apparently the suppression of news, the suppression

af information, was a very helpful factor in holding down any kind

of panic reaction; that if thie 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 eight; you'll be taken care of,"

Thie ft find disturbing.

HOOT: Well, they had had a controlled press in Spain for so long
that even if it got decontrolled, people would take a long time before

thoy would begin to read it, Newspapera in Spain are very rarely

read because they are governmert handouts and have been known to

be so for & great many years, whereas in Japan, ae Dr. Schull.

pointed ow, there's the most terrible competition lor news, The

‘ Newepapers themselves are so rich that Yomiurt, for instance, has

a whole pool af automabiles and when @ reperter was taking me out,

he just commandeered # 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 etory so that they can cut each other's throats and

get the best report possible, :

DUNHAM: The beat in what sense?

ROOT: [he most detailed with the most intimate pictures, Re-
porters were piling in through the windows in the hospital, where

you're not even supposed to enter without permission. They were

climbing up the walle and falling through the windows to get pictures.

EISENBUD They carry aluminum scaffolds with them. They

will think nothing of pust rigging a ecalfold up to & second story butid-

ing and Jooking 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 s0

that they can get up above the crowds and they just rig them up and

take them down, Frankly, [ see very few similarities between the
two incidents, You have a situation in one case where nobcdy wan

hurt, In tae other case, you have 23 sick people. You havea rela-
tively unsophisticated country under strong essential control in one

‘case. Inthe other case you've got a highly sophisticated eciertific
corps tctaily disorganized and all seeing in the Japanese incident the

first upportunity that they have had post-war for any kind of seli-
recogaition; they were jockeying for power and seeing who could say

the strongest anti- American things because thie was the kind of thing
people wanted to hear at that particular time. You had an AEC in

Spain which they didn't have in Japan, You hada Dr. Ramcs, whom

we all know, whu was very [riendiy, The nearest counterpart in

Japan would be, I suppose, Tsuzuki who at least by reason of age

and long accomplisament, waa recognized as a senior person, and

he was fundamentally anti-American for reasons which maybe Stalf

Warren would want to expand on, He was a former Japanese admiral

who, I. .hink in hia later years, came around for opportunistic rea.

sons to be friendly to us, but Uthink under it all he was not. You

had a situation in which the barter found that buainess wan good.
There muct have been other pecple Lesides the barbers that mavbe

benefitted economically, whereas in Japan the bottom suddenly dropped

out of one of their major industries.

FREMONT-SMITH: %t did alao in Spain because all the c.ops were

lost,

EISENBUD- Within 24 hours after the accident, Wright said that
they had agried to buy the crop.

FREMONT-SMITH: Yes, that is true.

EISENBUD. Which ie a good thing, The cropis sold; you don't

have to worry about the spoiling, you don’t have to wor*y about find-

ing a market,

DOBSON Is1't the mest enormous difference the fact that the
Japanese felt that sornething had become hazardous about fish, and

at the same time they had to look to fieh for their very sustenance?

EISENBUD: Yes.
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DOBSON: While the creeps inthe Palomeres episode were not so

essential, even the tomato crop, This was not the Spanish tomato

crop; it was a relatively few patches, So there waa no national

threat...

EISENBUD: Yeas.

DOBSON: No imagined rational threat,

WARREN [t waan't there for a vhile until thesaord 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.

WARKEN: Of the possibilities.

LANGHAM: You saw the clements of such a development as

were seen in Japan, That's the only thing I'ilagree to, This was of

great economic importance: for the local area. (don't think was

of economic importance to the nation neccaracitiy except for toutsam,

which was definitely concerning the high officials of the Government,

But there was great economic hardship brought to bear or the whole
area insofar as that goes. So that element was the same and you

could see indications of thie causirg considerable treuble. but it sas

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, [was very much -

struck by the statement that these persons believed in their leaders

and so were not victims of pamc. [Uf the leader, whom everybody

truste, comes cut before the panic gets started and seys, ‘You're

going to be all right, don't werry., Now you go about your business,

we'll take care of the crcp for you, ' that's one kind of thing. Hut,

on theother 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 fot of parychological differences here that make it quite

clear that there would be « different hind of reaction, I think.

+ tnepen e
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FREMONT-SMITH: How did you mean crimials?

_ MILLET: These sailors who didn’t want tu come home because

they were going to get in trouble, ‘

FREMONT-SMITH: ILsee. You mean because they had been in
jail before,

MLL..LET. Whereas, the Spaniards were al. good virtuous prasants,

ROOT: [ think another thing, you got very little information until

the press became abccrbed inthe scarch., Then everybody was with

the drama in Spain hoping and praying for a happy ending, In the

Japaneseincident you got no knowledge at all until burned bodies |

came home, Then, worldwide reports {cllowed concentrating on the

horror, with no explanation and no preparation, Thie Il think hada

lot te do with the global impact.

CASARETT: Certainly one large difference between tha two inci-+

dents is the previous exprrience on the receiving end of nuclear
weapons, ft akculd 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: De. 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?

LANGHAM: No.

WARREN: The Russian. “Chinese and French fallouts, that's all.

That's not « weapon,

WOLFE: But there have been no large incidents, If they had one,

we do not know abuut it:et. They would be slow in letting it loose.

LANGHAM: This situaticn was a bit unusual,
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WOLFE: Yes. ! just wondered why we're always getting in the

unusual situatior..

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 iikini shot was a deliberately planned test. It

wae portrayed throughout the world as a cynical determination of

the sorcerer's apprentices and their government to advance their

weapons technology regardicsa of humancost, Aterribly unfair

judgment, of course, but these were the press repercussicns and

the impressions of people and governments.

LANGHAM: Someof our friende in other countries seemed to

think that it was a bit of a deliberate act to be flying over faple's

heads with things of thie 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" taik was revived for a wile

during the Palomares incident.

CONARD: Couldn't they have re-fueled over the Mediterranean

rather than over this village?

LANGHAM: Yes. In all probability thie 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 tnis has been a big part

of the investigation, un the part of the Air Force to quite an extent:
wasn't there actual human negligence or error on the part of the

crewe? Ae far as lL know, nn action was taken, [ft was just an un-

fortunate accident, and to put two planes together at 30,000 [eet is

probably not something you always do right on a set apot each tire.

I'm sure it haa all been gone over very, very thoroughly by the Air

. Force,

WOLFE: Does Russia maintain a Chrome Dome?

LANGHAM: Not that [ know of. I think this is an American

innovation,

MILLER: There ia a manual which tells what to do in an event
like this, but it mainly concerns threats to health, and [ suppose
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deacribes procedures to be followed, measurements to be made,

contaminated areas to be demarcated, and techniques for decon-
tamination, But shou'dn’t there also be devised a manuai concerned
with psychological problems, political problems and economic prob-
lems? [e 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
&@ situation, You have to visualize the situation and then you write the

manual to fit it.

FREMONT-SMITH: This means cvery potential situation the man-
ual has to cover.

LANGHAM: Yes, and invariably it occurs where you don't expect

or under conditicns you den't expect.

FREMONT-SMITiH: 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 sorne dear, dear friends
amongst the Spanish people. I meanthey are wonderful people, at

least the ones I dealt with, and [ have no rason 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 removeit,"

to which I replied, “You know, of course, that's an impossibility,
don't you?" He said, ‘Yeo, but it's a good position to start from!"

[Laughter] We made a decision that if the contaminstion was above
a certain level, the soil and crops would be removed; if it was between

other levela the land would be plowed; and then at the lower levels it

would be eprinkled: and at still lower levels nothing would be done

with it. So we set a level at which we would plow. Noone really

thought about it. This was just part of our agreement. When we got

into the mountainous area where the cuntaminated cloud had come

down in the valley, it was juet sheer rocky mountaicsides 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 now do you plow a rocky mountain? We went to
the Spanish with another problem, This was a rather big crisis and

- the Spanish replied, "Well, as we recall, plowing was your idea, so

plow!'' [Laughter] [t 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 shove! 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 resuspersion, and
some of there hillsides were pick-and- shovei- 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 them by two and made us go to one-half the level we had pro-
posed. That's al) right. Lf you're writing manuals—and i've written
a few—you decide on what the proper standards of cleanup are. But

it comes aaa bit of a shock to find out that if it's the other fellow's
backyard that you've dirtied up, maybe he has sometiing to say about

the standards, You dan't come in and teil him you'll cleait up ac-
cording to your standards, You clean i: up according tu his, and

these people drove a hard bargain, but they were never.heless rea-
sonable. [had a great respect for the Spanish AEC group. I think

they have some highly competent peopie. The whole Spanish AEC
isn't ag big ae the group Dr, Dunham used to have tn the Division of

Biology and Medicine alone, [ mean 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 ontop 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 5 me-

thing with a 24, 000-year half-life into their soil and I'm sure they
would have objected if you had just burted 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?



260 DASA 2019-2

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 approacned 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-

gra.n 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 inthe!r minds, They wanted

thir 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 fild 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. [ would bet that if you counted the number of

friends we have got in Spain as compsred 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 ! got a medal,

because this is a rather sober thing within itself. What you find is

that ciurcumetances place you in a position 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: [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, ['m not sure lam right, in Japan asa result of the thirg

there.
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EISENBUD: I thiuk that we had the same reaction in the scientific
community. There are a lot of opportunists among them. % was

quite common duringthose first few weeks for the younger peopie to

sidle up to me and ask how they could go about getting f*llowships in
the States or ask if | could, when 1 went back. send them some re-

prints, or ask how they could learn about a certain piece of equin-
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 hadthat radiobiology conference inthe fall. The Division of

Biology and Medicine began te suppoct research in Japan and any

number of the young people began to cometo this cou:try av the re-
sult of that incident.

FREMONT-SMITH: So it was comparabie ina way.

EISENBUD: I chink we really have had the same types of ties but

this, I think, is a form of opportunism. [ presented to thern the

first sodium iodide crystal that they i.ad cver seen and they appie-

ciated it very much, But [I'm sure that we couldn't say chat the same

was true at the level of the people, where I think there are some

scars.

There was one other differenc2. At -he height of the Japanese

furor which was, say, a week or two after the boat got into Japan

—I think it was the 26th of the month but it might have been a few

days later—the AEC resumed testing inthe Pacific. All through

thit spring until the «nd of May there was a series of tests and each

one of those, of course, precipitated new rumors and new concern,

All through that spring there were rumors of fishing bcats 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 inthis sort of thing, and another might have

been a person who knew Japanese culture exceedingly we)!,

EISENBUD: The Embassy presumably had this. I think Mr.

Allison had a good feel for Japancse 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
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for the American press and this was he'pful 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 new: conferences in which a lot of this was rehashed, and

I think it did some good, Sut all through the period that [ was in

Japan, neither Ambassador Allisor 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 relationship with the

thing, but felt that they would lile to oe spokesmen, All they did
waa muddy the water,

MILLET: There is a very high level cf comraderie between the

American psychiatrists and tae Japancse profession, toa, We went

over there for a short conference, then brought them back the next

year and hosted them to go down to MMexico for an international can-

gress with the Mexicans, That's been a very profitable experience

for everybody,

HISENHUD- When it was all over, John Morton and ! decided to
go to Fniwetck because ne wae interested in finding out whet he could

about the natives there, bob Conard ard Chuck Dunham and [, and

others, thought it was a secret that we were leaving. We learned ia

retrospect there realty weren't any secrets a!l through there, that

almost every move we made wan pretty well known to the Japanese,

When T pot to the ai: port, the whole sctentific corps turned out to say

good-bye tous, My house is decorated from one end to the other

“with lovely presen's that were given to us, and Lthink it was quite

sincere,

SCHULL Ore has to be careful in placing too much emphasis

upon events of that kind in Japan, Courtesy requires that individuals

of prominence ve welcomed and sent off, even when they may not be

Liked, To do otherwise is a reflection upon oneself,

WARREN: Is one supposed to give presents in return”

SCHULL. Not necessarily, It secms to me that if there are an-

swers to b:: found to situations like the ones we have been discussing,

they must be sought inthe culture of tne country, and dosseo.y years

of historical events which may have preceded the ‘affair.’ Japan is

certainly a marvelous illustration of this, her reaction to t.e Fukurvu
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 heen shaken by the war to an extent not shared by any other con-

temporary country save possibly Germany, Thies was a nation which

prided itself on the fact that it had never been succcastully invaded,

had never lost a war. The Japanese had seen themselves as strong,

virile, and su on; whereas in the post-war years they had been con.

stantly groping toward some form of national identity, Phe Peace

’ Treaty had, of course, been signed somewhat tess 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 ae nviny foreign troops in lapan in £54 ae there had peabe

ably been at the height of the Occupation. [t was a staging area fcr

Korea, it willbe recalled, Most fapansese did not have theo tand

quite possibly still do not have) a strong and positive image of them.
selves aa a naticn, and more than one observer has feat that they

lack self-aseurance in their dealing with others. Ubelieve that same

of thes ia visible in Japan's foreign policy. Certainly ehr doee rat

play the role in foreign affaires today that she should in view of the

size of her population, her wealth, and industrial power, Tapanis

still hiding behind the ekirts of the United States to a considerable

extent, This may be @ convenient atance, but itis hardly a worthy

one,

To try to put the remark: of the last ceveral minutes inte acme
focus we might ask ourselves what the reaction in France ear,

would have been to anevent such ae the reeect one in spain, Ane

would knowledge of the lapanese ard Spadieh reeponees ec uf much

help to ue in predicting those or the Brench, of would we have to

seck all of the answers inthe french and Breach culture

FREMONT-SMITH Right, Very nice statement becauee FE think

one of the things we arc weakest on te seeking anewers in cultures,

LANGHAM: lL wholehearted!y agree with that, Lam consinced

that if this had happened not far away tno France, we would he on our

knees in front of de Gaulle, even right now. PE think what te found in

the culture as wil as the national philosopny of theee olacce te ime

portant, The Spamard is a person of great pride. [think probably

part of therr failure to make the progrese they desire is that they

can rely on this great pride and to so perhaps too much, Tf think

you'll find that Spain se changing and [think sou're going to find

Spain bidding once more to beccme sumebudy in the family of nations,

It's coming slowly but detinitely: they are progressing and tourtom

is one of their great commodities now, [t's ateclutely imposatble to

get touriat accumodations during the season in the vicinity of Madrid.
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They are developing thie 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 rea) health problem,

next asked, ‘Are you going to find that lost bornb? *

SCHULL- There's at least one other important dilference between
the lapanese and the Spanioh situations which has not ee yet been
mentioned, and that ls the racial cvertones which can be read inte
the former, in Spain, both of the nations which were involved were
Caucasian, but inthe case of the bukuryu Maru it wae white sgeinat
yellow tn the minds of some, Uf may have been ealely fortuitous,
ut it wae at about thie time “Sat i recall encountering the firet of

what hae since become «a much larger vumber of places in Tokyo
catering only to Japanese,

ROOT. Lthink that's corroborated by the leck of furor when the

Chinese dropped their bomb. ft wae being taken aruund and intro.
duced by top Japanese ecience writers wha had been our gueste at

the Overneas Preae Club the previous year anduho were handsomely

returring the courtesy, Thre established a eather epecial relations
ship, I began increaaingly to get anti-American semimente, fet

Menta from the press and fram eome of the professors, olficials and

doctors. lust at that tune the Chinese bomb was ecaploded ard ft felt

& distinct, though concested, elation behind the cupressed feare of

fallow. That definitely was a racial thing, ED think,

PREMONT-SMUTH The notion that ancther yellow race hed gotten ‘ :
a bomb’ . , ;

;

ROOF Right. A really great identification existe with China, 4
Actually a baeic bond exsate and is recognised, de.pite all the un-

happy years of the past,

MILLET: It seeme fo me there ie a renascence of pride in Japan.

think there hae been tremendous pride in the culture of Japan is the
past. Think ot their walking out of the League af Nations meeting,

for example, inthe militariatic daye, Mt wuuld acemto me rather

that the etate of Germany is one in which there 10 a camplete lack of

identiLication at the present time, What was once « single nation is

now split inte two nations, They don't know how they caa get back

into one, That 8 « gemuine fear of loans of identity, Dthink, there, ‘

I don't think there's any fear of Joes of identity among the Japanese
ae far a6 1 know,
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SCHULL I believe that you are wrong, but { will admit that the
lose of identity is of a different kind than one sees ia Europe, #8
seems to me that there is more of an isulation of the young cecple

in Japan from their elders, ona relative scale, than there is even

in our own country where, as we al) know, there has been a substan-

tial rejection of the values of former generations by the youth of

today.

MILLET: te that the same as identity? Would you say that we

have no identity as Americans?

SCHULL Perhaps I'm using the word identity ina different sense

from that of peychiatriets, bul a nation’s images ise not apt to be cre-
ated by its youth. and in Japan now, 66 in many other lands. the
young are not identifying with their elders who create the image,

it fe almost foolhardy on my part to attempt to describe the direc.
tlons that Japanese youths are apt to take, They pick up one fad after

another; ['en sure they even have hippies now. Hut the role of stu-

dente in Japan in the years since the war has been a particularly

interesting development, The Cornmunist movement on the campus,

for example, ranges trom the shuryt of ‘main stream” Zengaturen

tw leeser and lesser streams, some of which even find the Chinese

mech tuo liberal, Theee latter extremints have isolated themselves

from all of the Comynuntet currents except therr own, Uslibe the

prewar ;ears, the Emperor doeun't seem to be a focus af student

interest ror even concern, although the younger membera ol the

eoyal family often are, albeit in a somewhat romantic way,

About two years ago we lived on a amall island inthe western nart

of Kyushu known ae iiteada, f& has a population of shout 40,900 tndi-

vidusle, and we were the only Caucasians. We managec to establish

reasonably close relations with eeveral of the families and could ob-

serve come of the emotional difficulites their college-age children

were experiencing. Many were torn between the needa of a meaniern,

raptdly paced society and the traditional waye of their parents: they

‘were attempting to retain come sense of parent-child relationship

but often cowld rote bring themselves to actually accept the values

which motivated their parents, As & consequence, they are canfused,

and perhaps sorre of this confusion te reflected in their extremely

high rate of euicide—almost a third of all of Japan's suicides involve

individuals of ager 20 to 29, and a surprising number involve tren

agers, that ie 15-19 year-olda,



266 DASA 2019-2

MILLET. How much need to migrate is there in Japan? How
much desire to live in other countrivs and kecome citizens of other

countries?

SCHULL: The thruat today certainty ia toward the big cities, but

there is tomes migration elsewhere, There hat been recruitment

throughout ‘apan of people, principally farmers, .o goto Braal,
Colombia, and several other countries ta South America; the quotas
are usually over-subecribed. But the major movement, ae i've
sald, je to the large cities, and particularly those with rewly 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 moatiy the young pecple

who are leaving the island: they find the urban ereas more aitractive

or at least olfering more opportunities. Since the rumber of farme
on Hirado has not diminished as a result of thie migration, it is abe

viously no longer essential {rz the young to remain on the land,

Presumably thie, in turn, reflects changing agricultural practices,
and especially increasing mechanisation. The tact that the young

can leave without necessarily impairing the productivity of the fam

Uy farm, coupled with the active receuitment of labor in the rural

areas by a number of Japan's industries, caontcibutes ta the urge ta

move, Hecent migration from Hirado hae been chiefly to Fukucka,

the nearest city of a half a million sshabitants or more, to Osaba,

to Nagoys, and to Tokyo,

tt seems (2 me, to return to the major issue before us, that the

Japanese experience with and attitude toward iontaing radiation lea

hasardous base from which to extrapolate to what might happen in

Spain or moat any other country. However, careful etudy of the re-

actions of fapan 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 alienatios of the young

people had started several years car:ier in Japan before it became
evident over here?

SCHULL That's my impression, yee, Atatime, let's say, when

our students at the Univereity of Michigan were «till primarily inter-

ested in panty raide, the Japanese students had begun to be more ace

tive politically, but then they havea long tradition of paliticas activ.

ity which doean't exist in the United States.
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ROOT: Think of the students who protested Eisenhower's visit.

That wac pretty far back. They overturned Jim laggerty'’s automo-
bile and demonstrated eo violently at the airport that it was consid-

ered inadvisable for the President of the United States ta visit Japan;

thie ie in great comrast to the classic image of the Japanese that we

had.

MILLER: Merril, De. Langham hae said that there was a leader
who could issue @ statement which pacified the people. You said that
vou talked to Dr, Teusuki because he wae the leader, and he waen't

leader enough, In retcospect to wham could \ow have talked to ta

obtata more effective results?

EISENBUD- $ didn't talk to Or, Teusuhi because { thought he was
the head man. He clearly wasa't. By the time Larrived, there had
already been constituted a committees which was headed up by Ko-

bayashi, who was, sal recall, a microblosogist . id statistician from -

the National Inetitute of Health. There were two physicians on the

committee. There wae the head of Toyko Hospital, shose name ea.
capee me, and Dr. Mahi Acumi, the radiologist, and the othere were

geneticists acd physicists and marine Liologiete. It wae agreed be.

{ween our Embassy and the Japanese Foreign Office that all corrumnu.

nications to the people would be through thie cusnmittee, This would ~

have worked all right. We stuch to cur 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 huld one. But

while we were coming to agreement aato what the facts were, the

individual Sapenere scsentiste were going out on their own and vving

for public attention, and Teucubi in particular, who wae not a meme

ber of the committee, wae using his very preatigsous position in

Japanto get tothe prese, There was just no way that it could be

done because this was obviously something that was going on, which

Ll never understood, tetween Teusuki and the rest of the medical

community in Japan, te finally lett 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 wae someone to reassure the people
in Spain and there wae noone to reaseure them in Japan. Apparently

the situation was out of control and could not possibly have been

brought under contro) under any circumatances, even in retrospect,

EISENBUD. There are some things that a man etth political sen-

eitivity rust can't say. Just like during the Korean war, tf Truman
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had tried to settle the Korean war on the terms \t wes finally settled
on, I think he would have bees impeached, but I think Eisenhower
looked very good at the time. [2 wae 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 etatement at that time which was reassuring, they

would have found another chairman for the committee, It's as situple

sethat. Now, who they are, I don't know, it might have been the

Foreign Oflice,

MILLER: What { was trying to get around to is, what happena if
there ie another such incident, eithor here or someplace else? It
would seem to me that one rule of thunw would be to try to get some-

one who can reassure the people as to what the real circurnstances

are. fe this nat right? Is this not the big difference between the

reactions in Spain in Japan?

EGSENSUD: That's right, That's why I think it's important in
the nuclear field that we maintain good contacts with our counter«

parts overszcas. and there are innumerable instencea where potential

difficulties have been aborted by mere letters of short visite either

frum government to government of by representatives, { could

enumerate half a dozen, But in Japan there was no organization,

Japanese acicnce at that point was a pretty amorphous atructure,

You didn’t have an Atomic Energy Commiasion, Dr, Teukamotow

I don’t know where he was in those daya, He is now the head of the

btological part of the AEC over there and if this incident came up,

he would be the man they would liaten to, but [don’t know, There
wes 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 study of cuitural senthropology of the cultures of

all the different countries and make this a primary concern of the

State Department’ They have done this to sume extent, but not really.

Part of the difficulty has been that our cultural attachés all over the
world are teolated in the embaasies and in the little enclaves and do

not move mith the people. We don't have a suggestion that had been

made ata conference for the State Orpartment back fn 1946 and 1947,
that there should be a systematic effort ta put atudents in cultural

anthropology. These students would be writing theses, doing field
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work in assoc.ation with embassies in different countries but also
living among the people and with a liaison tu the State Department,

both to their university and back to the local embassy. Hopefully,

there would be a constant feedback of cultural understanding which

would flow back to the university and the State Department. These

atudents would then be good candidates for cultural attachés some

years later. Actually, [ believe the Foreign Service Institute does

make some effort to give some cultural snthropology to the Foreign .

Service people, but in actuality the cultural attachés 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,

{ think that the question raised is, ina very broad sense, 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 al! over the world), if we're going to meet these in-

cidents appropriately, we've got to have a great deal of cultural in-

eight with reapect to every other country that we can bring to the

fore, How do you meet this situation tf it has te do with Thailand

and their culture, which is going to be quite different from meeting
it in Spain?

MILLER: Yes. [think that, for one thing. the adviser, an cx-
pert, might be able to indicate the person wno can influence the pea-

ple or can advise that there ie no auch ieader, that the situation re-

quires a second line of delon:e and what it should be,

FREMONT-SMITEHE fut at least there should be a current aware.

ness of the cultural attitudes with respect to a variety of things in

any country with which we have any dealings at ail.

EISENBUD- { might be worth noting that shortly after that lap-

anese epraode both the State Department and AEC had a scientific

liaison in Toyko Embassy. Of course, this wae 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 a scientific attaché,

FREMONT-SMITH: Yet a ecientifse attaché 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 sciences [ think

they are very, very rare. [think we had one in India and a ccuple

of other places for a short .ume and then this was caput. But the

concept of using social science insights and especially cultural an-

thropology, which [ think ought to be one of the key ones, | don't

think it hae penetrated,
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WARREN: You are aware of the upset in the anthropologists asso-
ciation, aren't you, about their being used ae tools by the CLA?

FREMONT-SMITH: Yes, I know, and the story that was in Peru,
what was it called, Camelot. which raised an awful mess. But
there wap also not 4 great deal of wisdom used. I would think.

WARREN: That's right.

BRUES: You mean that even the cultural anthropologists can have
& colonia! attitude when they go somewhere?

WARREN: I think the anthropologists, too, have calmed down
about this, It waen‘'t quite as bad as they thought at first.

SCHULL: To returnto Wright's case, it appeare ae though in
Spain all of the unpredictable elements contrived to get together in

avery happy sort of way. in Japan, exactly the apposite seema to

have occurred. The one organization which could conceivably have
made the etatement Merril suggested waa the National Inatitute of
Health; the National Institute of Radsolcgical 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 mo-e closely identified with

the occupation than many other groups, and f, for one, am not con-

vinced that at Nad eather the stature ur sufficient public acceptance |
to stemthe tide even if sa motivated.

FISENBUD: The medical schools were under the Ministry of Edue |
cation, the hospitals were under the Ministry of Weifare, and they

were jockeying between the politicians in those two groups. It was

amess. ,

DUNHAM: Frank, you made a statementio the effect that the
cultural attachés were taolated. Is this by jod 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 attach?s and the science attachés, all live together,

all speak English. They live in spectal housing arrangements for :
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them. I think this was true in Germany. They are not systematically
organized to live with the tocal 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 iarge extent, that are set up
especially for them, So 1 think that there is a failure to take advan-
tage of the opportunity, and [ believe that this has been pointed out

ta be quite in contrast to what the Soviet Union does; they send their

people over to roll up their sleeves and apeak 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 teve)

ot the community in which they are supposedly working.

DUNHAM: On the other hand, the Hritish charge d'affaires in
Peking conducted a seminar in Washington ten years ago when he
came back, before he went to Harvard to do some special studies,
and he pointed out that the Russians he isolated themesives {rom
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: Lthink these things are uneven and a lot reflects, |

think, the personality of the people involved. iknow of a acience

attaché, and I won't say what country he was in, who almost delib-
erately trolated himse!{ from the ecientitic community and expected

it ought to come to him. [ff you have a cultural attaché of that type,

he isn't going to learn anything, Even af he doesn't know the lan-

guage, he should be cutgoing,

FREMONT-SMITHE But there had been a policy here at the State

Department with reepect to this in order to encourage in every pos-

sible way,a relationship of these particular attachés 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

aro bound te have confiicts 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

insensible,
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EISENBUD: Wu've had many incidents of many kinds, mostly of
considezably less severity in terms of hurt, but potentially of sensi-
tivity, equal sevat ivity in relaticn to pecple, and there was a period

in the late 1.950% wien there was worldwide concern about fallout and
the subject came up before parliaments all over the world. Ihada
number of opportunities to visit capitola on short notice, perhaps

80 or 65 of them around the world, to meet, and I found that the
guidance that | was setting from the State Department was good, and

Ithink lt wae good in Japan, [ 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

ita great deal. {really can't think o. a cingle bad lead that they
gave me. I think that their appraisals of the people | would have to
deal with were gocd. 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
eome 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
conaletently .o appoint professionals witnesaed 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 Japaneseespeaking

acience attachés. [ can think of one in particular, Otto Laporte, who

fe a physicist of competence, and probably one of the very few in the

United States who speaks Jz panese well enough to communicate effect-

ively in that language. At the social sciences level we've had w pro-

cession of outstanding people. The competence was there on the

State Department side, in my opinion,

HUSTAD: Isn't cur 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 firat experience with a free press, at least their
first decade of experience. I think that Katayama and Allison could
have worked out anagreement which would have nipped this in the
bud within the first few days and I think that it would literally have
bought the good wil' 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 assumeit waa.

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 cecentralization! [Laughter]

WOLFE: Wright, when you were in Spain and you had to make

the decisions, did you have to go to the Ambasszdor 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 i6th 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 Iwas 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 cn 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 Washington 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 authority to do anything? And I rather
sensed this. Now, I could be wrong. The thing that set me off on
this was when Miss Root remarked about it, and this was really just

what was bothering me when I was there. It seemed that there was

a rather cumbersome chain of commandinsofar as the American

Embassy was concerned in a decision-making way and I rather ga~

thered, Merril, that you had said about the samething.

EISENBUD: Yea. It was ridiculous. For example, if I wanted to

sena a cable to John Bugher just telling him that [ was going to re-
main ahother week, this was a communication from the Ambassador

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 Department to an cverseas post is from the Secretary of State,

signed "Rusk''?

EISENBUD: It was when I was there.

TAYLOR: Every communication, even transfer of a clerk from

one office to another.

SPEAR: You can always look down 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 a message, All of my messages were

sent by Mr. Duke. Evidently that's his job.

WARREN: I can see a certain reason for this administratively.

The Ambassador is playing the hand of the President, really, in his
international relationships, So there should be appropriats consulta-

tion, But something should be allowed to the ..mbassador for the use

of his judgment in the situations, The trouble is that the minuteit’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 smal) Cabinet meeting about this, and this took a long time.

Not that I'm in favor of a complete block of responsibility; Iam 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 rneet what is

really an emergency situation, Now, if his judgme..t turns uut 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,
Ien't that a beautiful thought! [Laughter] [t just doean't work out
quite thie way.

CONARD: I feel like I've been sitting in a State Department brief-

ing! [Laughter] [ 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

happen in this country as an aftermath of the war and the psychosocial

reactions here? I think that's the real point we have to get at.
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SESSION VI
PSYCHOSOCIAL REACTIONS

INTRODUCTION

EISENBUD: The interest in thie morning's subject is made ob-

vious by the way it has pervaded the discussion of the past two days.

Iwas very happy when I learned that our discussion this morning

would not,of necessity,be limited to the psychosocial implications of

the three events that we have discussed so far in this series, namely,
the two Japanese bombings, the Fukurvu Maru incident and the Mar-
shallese incident, and the Spanish incident, Instead, we will try to

roam the whole field of the psychosocial implications of nuclear war-

fare. Ithink 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 al! 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 aiscussion that would be concerned

with what happens before war comes and the ways in which the war

can be prevented or its cffects mitigated. The third ix the epilogue,

being what the effects would be ifthe 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.

FREMONT-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 as far as you like and then go forward onto, say, infinity,

but we are really talking about the next century or so, perhaps. This

“3
a,
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istime, andI¢ ‘* we need some measure of progress; you could

say that we can |» .t 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 downs, 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 ieisure time in technically advanced

countries, those countries that are going to be involved in the logue.

DUNHAM: Directly.

FREMONT-SMITH: Something ta going up.

EISENBUD: Then something happens. What we have been .

talking about now 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. Inthe epilogue the society

continues to retrogress because the recovery 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 aa the epilogue

continues through history.

We will bear in mind that it ie thia 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 contrast with the prologue, where perhaps there
are some things that we can do because we are all participating in

- one way or anotherin the efforts to forestall the “logue, " to put it

off to infinity. If we push it off to infinity, it doesn't happen.

ATTITUDES TOWARD NUCLEAR WARFARE AND DEFENSE

EISENBUD: There's been a good deal written on this subject, and
some of you—notably Bob Ayres—hav- written extensively on the
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psychosocial! implications of nuclear war. The study that has im-

pressed me mostis 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 University, was encour-

aged by his associates in a 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 wae much more active interest and a good deal
of writing going on ard general activity about this. [I am wondering
what happened. Interest fell off, Did everybody concerned get tired

and frurtrated and give up because nobody seemed to be able to do

anything about it? I don't know, [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 ifa

megaton-range bomb were dropped, he finished that project. [ don't

know whether he is writing another book, but he publishes articles

and arranges lectures.

EISENBUD: I know he hae done one thing which is very interesting.
He 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. 1 don't know whether he's gotten the funda

for it, but he's attempting to devise a greater curriculurn toward
peace. He feels that by the time students leave Manhattan College

they should understand the implications of this, He's already held

one 3eday serninar where he invited a number of people to present

things to the undergraduates,

FREMONT-SMITH: Sw he's still 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
statement 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 eaying 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 ta

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, will be so complete that we should not

do anything witich will indicate that people could get sway with a
nuclear war. I think that's hie thesis.

FREMONT-SsMITH: 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 tha. we can save ourselves with civil defense?

TAYLON: I think his thesia is that if we fail to prevent nuclear
war, allis lost. ‘

AYRES: The one point where, in the last analysis, he thinks this
systern 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-
ahadowed everything.

RGOT: 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 [ was invited by Senator Clark, a member of a group on the
Hill, Peace Through Law I think they call themselves, to view and
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 paychosocially in this respect.

SPEAR: I think cleo that the tone from the White House has some-
thing to do with it. In the early years of the Kenedy 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 outcomeof the Cuban missile crisis. I think this has been an
important thing which has been reflected, as far as I can see fro.: the

outside, in program emphasis within civil defense, [ haven't been

close to it, but lately there certainly has not been much impact of the

fallout shelter prograrn on the public. Kennedy gave this 2 great im-

petus and then very quickly regretted having Gone so, [ 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 atrong 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 seerns to me that these two positions are somewhatin conflict

ina way. One might say if there's going to have to be a war, of
course, 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 aaving
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civil defense and showing how bad the war is going to be might help
prevent a war, then maybe this is the way the orientation should be.

EISENBUD: I wonderif 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

sn 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
they 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 {t Relates to the Post-Attack Environment (Refer-

ence 53). lam talking about the more recent ones, within the last

6 or 8 months.

EISENBUD: I haven't seen one.

FREMONT-SMITH: Could we ask each of you, as the transcript

comes to you, to put them inthe record? [think it would be very

valuable to have this bibliography in the record, and we do this ra-

ther systernatically 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 heuvens, no!

DUNHAM: It might be! [Laughter]

ROOT: Then let me throw that into the hopper. Hudson Institute
hae a fat volume, called The Year 2900 (Reference 54) coming out
in a couple of months which aleo deals with what there will be left.
It had a section on nuclear war 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: Lf 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
sen. 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 to America from
different countries, India and Holland, for example.

EISENBUD: The group that could be most influential in pushing

that point, nuclear ‘var ona 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

leaders. 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 deen well-

motivated.

1 often think of something that Oppenheimer said in one 2f 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 lL interrupt, please? When you say decision-
makers in cur society, do you mean the world scene or the U.S. ?

Isn'tit 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 accurred 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 falluut 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

& very exclusive women's club in Washingtcn that some of you may

be familiar with, It is probably the most sophisticated group of
women inthe world. They cali themselves something liks 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 thia yellow pamphlet had been widely publicized and had al-

ready been out for about a month, when [ held it up out of curiosity

to see if anyone knew what it was, noone in the audience knew whatit

was. From the guestions 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 womenin that’

position to have dore. 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 -ime preoccupied with high-

level policy problems of state. They obvicusly hate to go to so many

of these functions, including the Forun.. It's a prestige item to bea
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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 ther had read the pamphiet, 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.

LUNHAM: There's a group within Congreas—I think it's a national

organization—called Peace Through Law. 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. [ 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 Eaat and it's a very graphic prexentation of, first, the dis-

belief and, then, the inadequacies of civil defense. The film then

shows the public turning on their local leaders, which happens occas-

sionally in peacetime, tou. 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 have his colleagues on the Hill see it. He

got in touch with the Joint Conmimittee 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 ar.d 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 avery vivid motion picture. It showed

in local theaters, firat in New York and it opened in Washington a day

or two after I saw it; that's how we happened to have a print cf it avail-

able, But it was forbidden for public showing on British TV 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:is's a commercially available film. It was shown in

the Penn 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 underatanding of the situation?

DUNHAM: There were one or two staff members who felt very
strongly and there waa obviously one disciple of Stonier's, for in-

stance. The idea just shows that you shouldn't even think in terms

of Civil Defense. [think there were specific questions about how

reliable such a statement is, etc.; it was generally quite accu-

rate.

TAYLOR: It seems to methat it is very difficult to get dispassion-
ate accounts of what might happen because there is a strong tendency _

to choose sides inthis, 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 ua 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 interested 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, he will talk zbout them.

If he's not, he acts as though he has not thought about it and ie 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 ie 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 mugwumpshave the hardest time of all because that involves a

lot of thinking and the use of imagination. {'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 paychological stand-

point, The same was true when we were trying to sort out the pros-

pects for good government in Germanyafter 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.



a
f

SESSION VI aa?

TAYLOR: I! mentioned that because I think there is a difficulty ia

anewering your question as to what one should do to mahe aure that

the people who are charting our courses are well informed, because
a definition of ‘goodinfo. mationor ‘bad snlurmation ‘ or lack o¢
information is based so much on what one's own idea is of what these

pecpte should do.

EISENBUD: [think that the goveriment hae done & good job on the

various editions of the Effects of Nuclear Weapons, which describes
the technical facts, and certainly information of this form ehould be
useful to people that have the intellect of our decision-makere, They

should not have to read it second hand, they should nat have to trust
taking it out of the newspapers or out of the polaziaed journals,

FREMONT-SMITH: Which information te thie that's available”

EISENBUD: There are severas editions, three or four, of a vol-

ume that wae first put out in 1947, At that time it wee calied The
Sc(fects of Atomic Weapons, and ie now The tifecte of Nuclear Weape

one. It's several hundred pages thick and ts put out jointly by the

DOD and AEC, It's ao fairly authoritative and grim account of the

technical facta, .

FREMONT.-SMITH. Yee. Fut, wouldn't it be based on certain

assumptions, ether that you had a very big ur that you had a amaticr

war? { wouldn't give all of the posible alternatives that might
happen. ,

SISENBUD So. It doesn't go into the overall consequences but

it does tell you that if you explode a 20-megaton Lomb. the blast dem-

age will kill people 2-thousand yards away, you see, and from that

you get the picture, Then following that, in addition to thet, there

was avery thorough examination of the subject in some hearing? of

the Jaint Committee on Atomic Energy in 1958. At these hearings

many of the people arcund the table here took the opportunity ta ga te

Washington to give their point of view within their epeciaitios on just

what the implications of nuclear wae would be, So there is a large

body of information that ts available,

{ muet eay that I think that one of the problems ia that there has

been a cultural change tn this country which makes any diacussion

about anything that's unplearant unpopular at any dinner party or

cocktail party. When l was a child, my recollection of the house
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parties my folke would give on a Saturday aight wees *hat they would
generally break up into some pretty hot arguments. We doa‘t see
that any more, The unpleasant subjects are dodged. People don't
like fo take iesue, think we are much more polite than people were

&@ generation of two ago 14 discussion with each other and [ think also

we tend nat to show our cards. This, [ think, may be the result of

some af the polarteation that took place, for examples, during the
McCarthy pertod where people weren't willing to say, at least they

would like toa avoid saying, where they stoed on anything because they
dida't hnow what the meaning of this might be, you eee, in the way
thinge were going. But, Chuch, and thie is one of the low times t
iad myself in disagreement with you, {think thet a group of women

gentratly will reflect what the:r husbands are interested in, and if

thease men were obseeset with the importance of thie subject in the

way i think they chould de, their wives would certainly know more

abow ##. To me this wee a very significant experience,

TAYLOR: Lthink you put your linger on the reason. Their hus-

bands were not interested in the subject,

FREMONT-SMITH- Exactly.

EISENBUD That's the voint f was trying te make, I'm sorry I
dida't make it orig.nally.

DE BOER: The documents you are talking about are well-known

and reasonahly good, [la fact, in some waye they are exceptionally

good, but they aleo have thetr faulte, For one thing, they are not

updated, Sa many people, when acked to support current research

and who have read those documents, will say, ‘Were not thoee prot-

seme anawered in dacument so and 00, published in the late fortles

and early (iftien’?" Ae a relative newcomer in this field of radiation

bs togy, lam often called upon to deline our current progratine, Hav-

ing done eo with a great deal of seal and enthusiasm, Iam often asked,

“Well, waen't all that done somewhere around 14467 Don't you people

ever give up’ Do you alwaye need more dollars” Talk abou® dip.

couragement, Talk about ignorance. Talk about what still neede to

be done inall fields. Thies ts part of the siruggle which faces us be-
cause not allies answered, nor will it ever be, Yes, thoee are good

documents, no doubt abouts it, but I think we are foolish if we try to

tell ourselves that ail the questions were answered in those documents,

AYRES. I must say that [ agree with that,



SESSION VI 289

SPEAR: | caa support your point here by an incidents that was
rather shoching ta me atthe time. The under-secretary of one of

the major departmerts of government, who shall be nameless, 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 fatties, aehed the administrator of Civil Defense to have

someone come down and explain to hum what wae involved ia the

fallout shelter propoesl, that is. what were the facts on shielding,
on the strength of gamma radiation, and soon, | got tagged with

the job, L waaa litthe surprised because | felt that at this point in

time he ehowid have had some underetanding of thie, At any rate, |

went down armed with the effects of ruciear weapone data, the teal

data. the altenuation facture tnvolved, and tor about twenty minites

held forth oa the Lasic facts, When I (inished he shook hiv head and
eaid “Well, Um afraid | couldn't go for thie, have a litle trouble

with claustroghobis and | think | would rather seek protection, even
if st be hos and uncomfortable, in someaf those yellow coveralis euch

46 See some of therm wearing out at the test site in Nevada! '

ht wae utterly shattering to me that I failed to get acroos the esven-
tial poist there, Thie ie a man who was very high up and very much

involved in the total decision-making process and subsequently wae

to go higher in the peching order. ,

FREMONT.SMITH: We should choose decision. makere who don't

have claustrophobia! ,

SPEAR: tt was toa me # most shocking experience to realize that

at thet level in our guvernment there wae someone eho was sa come

pletely innocent of any pertinent knowledge of 4 Guestion like this,

UPTON: f live in a town where people, by and large, understand
radiation pretty well, and we have a number of shelters in the plant
areas a6 well a8in the community. From time to time there are

tests of these shelters; Boy Scouts, ae a rule, are seiected to «pend

& weekend in the shelter, and soon, Ican't name a single acquain-

tance of mine who hae 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,

thick the prevailing attitude is one of a aense of hopeiessnens.
it's a feeling that the problem ie so tremendous that one truste that

the need for shelters will never ariec; 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 somehow that the decision-makers will avert the calann
ity, altiough one recognizes that it may not be up ta 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 ce’. ‘ctive action that may prevail throughout the

country. I rer” belleve that people are so ignorant of the di-

mensions of ti ‘ I prefer to think that instead they don't
eee any const: -ourse 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 probierm.

ROOT: How many people here have shelters’

FREMONT-SMITH: What?

ROOT: Doer anybody here have a shelter?

LANGHAM: I have.

EISENBUD. [ would quite agree with you except in one respect.

You said that these people who give up any hope of salution beyond

‘thie point hope that their decision-makers will prevent the war in
the prologue and, of course, thie ie whal we are addressing cure

selvesto, But [think there have veer a couple of stripes running

through the discussion in the last (vw days that are very worrisome,

I think somebody raised somewhere alung the line the question of the

motivation of the politicians, i think it's very depreasing that many

of the columnists, as they talk about the Vietnarn war, more of leas

assume that there's going to be some change in national policy be-

cause there's an election caming and that the positions that the poli-

ticlans are going to take tn the national election, on Vietnam, afe gow

ing to be influenced by the fact thit they want to be re-elected. I

think this ie 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, ise to get re-elected,

so the most important thing to save the world ta to get re-elected, f[
think this is a perfectly understandable rationalisation to juatily al-

moet any change of policy or any change at all that will get them re-

elected, Then they can really make the decisons, at feast urtil the

next election looms up! | Laught+>}j

I'd like to go back ta the earlier situation. [ live an Long Island

and l 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

familles 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 nucioar war
for people like myself te extremely difficult because you might be on
the train, you might be at home where there's no possibility of shelter

because Lung Island is so flat, at least on the Scauth Shore where I
live, and, on the otherhand, tf you get inte New York, you've left

your family and children out there where they have no hope and you

have no hope of seeing them again, [tis 00 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 eacn one of these gives you entirely

dilferent kinds of probleme to face, that I think it's very easy, alter

having become tnvolved in it and seating the children in Findergarten

hiding under a table with their he-~ds up, which aleo hae its absurdity,

to just put it out af mind and sav, “There's nothing we can cu about it,”
I'm sure thie enters into a good many people's thinking about it,

TAYLOR Lthink it's very important to distingu'eh tao tifferent

kinds of hopelessness and Ethink know the kind yeu had in mend,

Arthur, although ['m sot eure, One kind of hopelessness comes

from the idea that no matter what we do as a country or asa worid,

any kind of a nuchar war will destroy us all in some sense; will ruin

us, no matter what we do, There's another kind of hopeiessness that

ts the kind [ feel and that is that it's of no use for me to do something

all by mys<if, and that’s very different,

I'm for Civil Defense. I don't have a shelter because [ can't see

how to use the sheiter if there aren't any other plans arcund my home

or atound the place where [ work. [t's a little bit ke sayiag one is.

against pollution of the air by automobiles and then ts given the option

of spending $100 to put something of one's car that will make it com-
pletely pure, Noone will do that by himeeli because it doesn't even

begin to solve the problem, That doeen't mean he's for pollution or
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agaiast anti- pollution measures. I think it's very important to dis-

tinguish those two.

AYRES: Asa 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 waa very possible. 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 becameinvolved.

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 random in
all directions, a multi-directional movement, because after having

made the statement that nuclear war was possible, no instructions

were immediately 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 rememberi

was living in El Paso at the time. Do you remembera 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 sixemonth 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
governmentacted and was able to get the instructions out, the interest

had died off.

Also during that time I remember n eetings. I know I attended one
PTA meeting where a speaker had beet. asked to talk on nuclear ef-

fects. Unfortunately, he was one nf those experts who become ex-

pert by hearing and reading auch 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 «:k him questions that [ 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 where 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 time 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 alter 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 smali town and a friend

of his learned of it through a plumber because nobody else knew about

' it, and he took his ll-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 contempiated 11 and ended up, "Well,"

he said, ‘It's a problem!"
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SPEAR: Before we get away from Jchn's account of what happened

in late 1961, I would 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-

letion, 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, ina confused

setting when Civil Defense was in the process of transfer from the
Executive Cffice 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 detaile 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 impacton 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 ui:
these appropriation bills forbidding the use of any of the funds involved

in making fallout shelter preparations in fedcral buildings.

The administration was also putting on a big drive for the owners

of commercial and residential 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

themselves were not sympathetic to the idea of the individual fallout

shelter, They felt that this was no real anawer; 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-

tion, 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, lL 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 [ think it takes more than

simply making it available. The information is there but this has
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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 some push,

some motivation, some real incentive for people to assirnilate that

information and to make it working knowledge. It has never been

done. I don': 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 Isuppose one could say that Sweden may have
-epent on civil defense what we have been spending on our military
budget. .

FRFMONT-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. Onthe 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 [ don't understand be responsible for this? You

have much the 1same thing in| Switzerland.

FREMONT-SMITH: And they are nearer to Russia, too.

SPEAR: The Swiss havea similar tradition of neutrality and I've

alwayswondered 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 tuis per-

iodically. How they do this. how they keep alive that interest, that ;

sense of obligation, without everr being called upon to really uve it, —
I don't underatand.

a
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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 bit? Al-
though I think the =<chools 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

hat een 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 leaat it my opinion, because they were indoc-

trinated in the hazards and the dangers but there was no solution of-

fered. This gives ther a sense of instability and frustration and
hopelesaness and so they are anti-social. ‘Let's throw the olcsters
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? [sn'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 reste, A lot of thought has been givento this
uver 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

oamosis, I think you would have a difficult time in taking it out of

the school system. It's just like a fire drill.

UPTON: [ 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 welcome some discussion onit.

MILLET: There's something I wanted to say at this point in con-

nection with what Upton said a little while back about hopelessneas,

I think there are a couple of things that haven't been brought out here
very much yet. One of 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 about our way of life that it is not uncommonto 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 ine that they
are always expecting that somebody is rot 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. iT] .

I quite agree with what Dr. Warren has said about Switzerland.
It'a a phenomenon that's extremely hard to understand. It could be
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 somebody 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 or another

and have had it overrun.

ROOT: [thick Swede1is a little special. They started because
thev knew in the next war, being so close to the Soviet Union, their
bordere would not be respected, they wouid ve overrun. But, in

addition they had a technological incentive. The engineers developed
avery simple and cheap way of drilling into atone 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 ca: .e converted into a hospital and lots of extra garage

space.

Soactually they 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 learn how to burrov. economically
into our rock in Manhattan, instead of going up into the air, we would
be quite all right.

TAYLOR: I think there are two other reasone that are quite im-
portant. One of them is that Sweden, being a neutral country, 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.

TVhe secosd point I think is that they are probably unlikely, at
leant the way things are developing internationally now, to be sub-

jected to someall-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 anewera 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 worricd. It's

very important for that area for Sweden to stay neutral to help the

actual border countries.

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: Of course, there's the other element, too, which you

brought ou:, Ithink, 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 lave more or less thrust into the background the notion that
soniething might happen even though we were able to deter it. With
change in the distribution of plutonium throughout the world, this

philosophy becomes increasingly precarious.

TAYLOR: I must just say that as far as I'm concerned | have had

some doubts about whether we should have a civil defense program in

the past. {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

whatsocver, can threaten other groups of people.

UPTON: This deterrent philosophy wouldn't be valid at all for

Sweden 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 firet of cur SAC farce, then al the vaet array
of missiles, the nuclear subs that are os location at all times, these

would represent fo me, ii | were sitting ina potential target country,

a@ hell of a lot more provecative posture than building some shelters,

Why this remains an influential argument { don't bnow, however, it

does persist. :

BRUES: lI must say that lam becoming very disturbed to learn

that the whole question of civil defenee resets on these guessing games

Mike that of the three prisoners, ‘if ft dathia, what will somebody

elee think fam thiaking’" [Laughter}

HEMLEAR: ['m not sure that 1c wae all that, although thie may be
what it hae resulted in=thie guessing game back and forth. | suspect

fram some of my readings and from some of the epeeches made in -

Congrese and by the Secretary of Delense, that thie might heve grown

out of an original economy requirement. thie wae true bach in the

early sixties when we were first talking abuut a mavesive ICM de.

ployment coupled with a massive civil defense construction, We
wote talking in terme of multi. billten dollar programe and just ae

late ae leat year or six months ago, if you recall, we were talking

in terma of §40 to $50 billion for defense miesiie deployment, These

figures thrown out at the public were pictured ae being something

that wae entirely impoesible for cconamic reasons. Perhaps some

of these other arguments that we're talking about here have come

about to assist in rationalizing the bawic fact that we just didn't want

to apend the money oer can't afford to epend the money.

SPEAR- [think that’s undoubtedly true and f recall that in the

late filties=I forget the exact date=the Administrator of Federal

Civ!! Defense, having beater, hie head against the wall many times

on this, finally delivered on the administration's doorstep a package

of blaet and failout shelter programe with @ price tag estimated be-
tween $30 ar.d $50 billion, Not long after that he was appointed our

Ambassador ta Denmark! [Laughter}

FREMONT-SMITH: ton't there ancther clement in thie thought of

Provocation with civil defense, and that is that if the government

backed a strong program of civil defense, this could be misinterpreted

&e indicating a governmens policy which expected atomic warfare and

therefore was probaodly going to be involved in one’ !t sceme to me

that this could be seen as provocative in that sense, not ditectly pro-

vocative but implying a behind-the- scenes policy of expectation which
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meant that the world situation wae 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 eo with the doves,

OUNHAM: Yes, bul didn't somebody point out that the powers that
be oa the other side, as it were, wouldn't be so stupid aa to aseume

that a etrong civil defense was euch « grest threat to thy ms aad

meant more in lerms uf provoking war than all theee ofner things ?

The same peuple who are yeiling about the provocation of having shel-

tere and things, they yell some but not nearly ae loud about these

other things. ,

EISENBUD: What about the argument that was used egainst the
Harbor report, for example’ This report came out a year oF two

ago under NAS auspices.

AYRES. 196).

EISENBUD Time flilee, A committee of rather distinguished
people, headed up by Kugene Vigner, drew up a report on civil de.

fense, One of the arguments that was made against the report and

ite recommendations wae that it was less costly to add to the affen-

oive por er encugh ta overcome the civil defense than it ie to build

additional civil defense to counter the offensive power, So that if

we invested, for example, $30 billion ina civil defense program,

perhaps ite value could be offset by, let's say, a $10 millon increase

tn the offensive power of a potential enemy, fla this a valid argument’

‘HEMLER- It's an argument that's been used.

TAYLOR: No, thie statement has been made by the Secretary
of Defense over and over again, I've looked very hard for any back-

up interms of any American analysis that demonstrates that this ie

a fact and I've never seen any such argument,

AYRES The Kent Study (Reference $5) did show that, didn't it?

TAYLOR: No. The question te whether it's cheaper to build up
an clifensive force shich will kill as nany people ina situation where

they now have a blast and a post- fallout shelter system, not an indi-+
vidual fallout ehelter,

-Aes
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AYRES: They have an additional argument which gets linked with

thie, 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 tn assuming that if we do have an ABM, that

maken a fallout shelter program absolutely imperative”

TAYLOR: That's what the Secretary of Defense has said, How.

ever, he hae not to my knowledge said anything about thie in the last

few monthe, I'm very curious ta see what he's going to say.

EISENBUD: f felt thie way at the time and { still do. I think that

the government really passed the buck down te the individual family

ine very unfla'r way. -had @ good opportunity to look into thie for

probably the No, | target, namely, New York, wheal 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 uf the local civil defense organiza-

thon, a traneler of ite functions to the police and fire departments,

Now, the basic reason wae that we could get no backup from the

federal government, New York is the headcuarters for the First
Army, which has some very important missions, Mainly, it's

charged with the movement ot materiel and personne! through the

metropolitan New York area in time of war, and yet we found that

the Firet Army, in order to implement ite miesioa had really not

considered how they would get through the city streets. They were

expecting the city police department ta do it and this pulice depatt-

ment had four channels of radio; the fire department had four chan-

nele, the civil defense had another four. There wete 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-

vereations at the present time and, as | said to somebody yesterday,

it would take all twelve people to find cut where the Mayor 18 and

whether he's still alive.

AYRES: [think the telephone company probably has quite a num-
ber of additional channela, 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 itaelf, which is a com

munications network, They have a fine building aad they, themselves,
have a eystem that can support iteci{, But the puint 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 channele away from

people, who wanted to hang onto them, and most of ther were govern-

ment controlled,

The other thing was that the intelligence network at the time wae

so inadequate that st would be impoenible for the local civil defense
people to find out how big the borib was, exactly where it wae deto-

nated and howhigh off the ground, which are three fundamental things
you would want to have. This injormation could not be made available

from the outside at that time.

The organization simply didn't exiet with which it wae possible to
integrate the civil defense requirements of New York City with those
of the surrounding communities, So, some of the evacuation plane

that some of the New York suburbs had were completely opposite to

what New York was teying ta do, and vice veraa, Hut the point is

that, just as happened now, when everyone talks about civil defense

one tends to focus on the family shelter, which [think ts a dreadiul

thing. [think that tf the federal government, through its military
organization, can't provide the ultimate amount of capabrher to deal

with these problema, {| don't see how the individual family can sor do

Tt sce how the individual community can,

WARREN: The point of view of the military is, ian't it, Merril,

that they have their own assignments? They can take on this addi-
tional assignment and their own aseignn.ent, At least when I was

active inthis field=I can't speak for the last four years=—their own

assignment had to do with defending the local a:tuation against tnva-

sion, which is a pretty outmuded policy.

LISENBUD: Well, we ended up just discuasing these things with

the military and we just threw up our hands and decided that there
was juet 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 cut 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,

U wonder—this may seem Jogical, but [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 dise

cussion of thie kind jie that there are almost an infinite number of
permutations and combinations that could result in a nuclear war of

any dimension and any pattern, and I thought it night be worthwhile to

take a few minutes to discuss the kinds of situations that have been

asoumed in the past in discussions of this kind, [think it would he

unfair to call on anybody on short notice. tried to stick Dr, Dunham
with it but he didn't exactly bite. So f would hike to run down, from
my own recollections,. what the assumptions were at the taat Joant

Committee Hearinga on Nuclear War.

The size of the attack wae on the order of 10,000 megatons, Maybe
take off a factor of 2. It doesn't matter for purposes of discussion.
A megaton ia a big number.

AYRES: The attack in question involved 1,450 MT on the U.S,
(Reference £6).

EISENBUD: What was the whole war?

AYRES: 1 think it was about twice as much,

EISENBUD: 3,000, then?

AYRES: Yes.

EISENBUD: All right, we'll say 3, 000, I 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 29-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:. Yee, Ast recall it, thie was inthe United States,

Uthink there were 200 targets. [es that ahout right?

AYRES: That sounds right, yes, Something lithe that,

EISENBUD: And the casualties, dues somebody remember the

number of deaths? [though tt was about 70 mil'ion,

HEMLER-. Sixty to seventy.

BISENHUD We'll say 65 million: and how many injured? Anather,
we'll say 75 million,

TAYLOR: You might as well say everybody is injured.

AYRES: [hat seems a httle bic too high.

EISENBUQO: [his figure is abeut right,

CASARETT Merrsl, ia thie qualified by shelter or no shelter or anye
thing of thie sort?

BISENBUD This is in the open, with the ecunomy ae it 13 now,

AYRES. It's not necessarily true that there's one hurt man for

every dead man,

EISENBUD. AL right. We'll put a question mark there, What

ate the livestock figures, John? Do you remember? What fraction

of the livestock in the United Statea were killed? The (igure [ have

im mind...

AYRES: [con't think that they ever gave it,

EISENBUD: There was a statement given by somebody, [ think it

was around $0 percent,
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TAYLOR: It's probably reasonable,

BUSTAD: I would say that's too high, much teo high acutely be-

cause most of them are away from the target areaz..

AYRES: This was 5? percent counterforce, $0 percent counter.
value. A lot of military targets are in agricultural areas,

BUSTAD We just said that at this kind of doze you're going to

have two kinds of casualties. This was just centered into the com-

puter, I’m just going by intuition now, and the location of the ma-

jority of the livestock,

EISENBUD: [he thing that I do remember is that on the maps |
saw, all ofthe dairy cattle in vue 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’stry 25 or 30 percent.

FREMONT-SMITH: And then injury will be another equal number

at least”.

AYRES: Not necessarily,

SREMONT-SMITH: Docent ayury count’ Injured badly cnough

to be dead'

BUSTAD: Are you talking of the acute situation or what the casual-

thes are after asx months’ Thisis rather critical, [ think,

EISENBUD. I think six months would be the fair one. Of course,

that's hara to evaluate, [think the hearings count was, as - recall,

&@ situation at about 30 days.

AYRES: Yes, but their criterion was, I think, that you would cither

recover or you would not, It wae about a 30-day period,

EISENBYUD Yes. That's right. These are the basic statistics.

There were also statistics that I don't recall about the number of

individual homes that would be destroyed, the number that would be
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damaged beyond repair and would have to be evacuated. I don't re-
call the figures, Il 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 tne 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 destrayed, I¢ did not 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 surcly

there will be some period which might be only six months or it might

be six centurics while there would be a continued attrition in society

due to the fact that society hadn't quite recovered enough to deai with

the raft of explosions, the insects, the -iruses 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 attack covered Canada as well,

EISENBUD: 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?

EISENBUD: 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 baais.

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: lagree 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 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 not want to appropriate your surviving overseas weaith 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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WARREN: Which we couldn't resupply, though, onre it was used

up. I don't mean to be pessimistic, [ just wondered what the situa-

tion was.

AYRES: I don't know that they could of couldn't.

EISENBUD: { 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 noone has cnough knowledge about the details of our econ-

emy. 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 eclee went out,

EISENBUD. In this case it was the suppliers, you see, that went
out. But {'m thinking now about people who make small electzical

parts.

AYRES: There have been studies of this problum (Reference 52),

For example, the National Academyof 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 viulnerabisities of this kind—bottlenecks

auhere, for lack of a nail, the shoe is lost, etc. And depending on

your attitude towards these things, you maythink they came up with

a lot of a little. My own feeling is they found surprisingly little,

One of the things that's aften mentioned in thie context is retraecthyl

lead. Rt happens to be made in two or three planta. 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 confistent would really knock

you out provided you can look fer alternatives, and [think probably the

lack of transportation is more crucia! than the other situation,

EISENUUD: ['] wager that there isn't one or two companies in the

United States making valves for pipeiines; 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 centuries, [Ic could be six

months or presumably six ‘centuries, [| would say i: would be longer

than six rnonths,

AYRES: You have to remember that you cannot expect much help

from places like South America because cven the surviving production

in the first year is perhaps more than they have cn 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: lagree with that. I'm saying that our surviving wealth
would be considerably greater than the caisting woilth in most parts

of the world.

WARREN: But would it be enough tc purchase food from other

countries? .

AYRES: 't depends.

WARREN: We've got @ lot of gold in Fort Krox.

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 b''licn in cverseas 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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WARREN: Which we couldn't resupply, though, once it was used

up. [don't mean to be pessimistic, I just wondered what the situa-

tion was,

AYRES: I don’t knowthat they could or couldn't.

EISENBUD: I wonder how long our ships could continue to oper-

ate if they couldn't pet spare parte? This is where you get into trou-

ble because noone has enough knowledge about the details of our econ-

omy. You can imagine howimportant 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 cu 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 abcut 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 hada

number of meetings involving reoresentatives from industry and they

have tried to think of specific vulnerabilities of this kind—bottlenecks

~whers, for lack of a nail, the shoe 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 intwo or three plants. On the other

hand, we don't need it. We could operate quite well without it if

you're witling to let your engines operate inefficiently. Certain things

are crucial, but you can usually find a way arourd them, and it's very

difficult to find something that you could be confident weald really knock

you out provided you can look for alternatives, and I think probably the

lack of transportation is more crucial than the other situation.

EISENSUD: 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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_ ‘ AYRES: How many do you need inthe 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.

—<
Wwe SPCAR: 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 cr 8 quite important products that

weren't produced anywhere clse in the country, The Industry Evalu-

hor ation Board of the Department of Commerce routinely addresses it-

self to the critical essentiality of industrial and other products and

| facilities. These are rated according to their essentiality. Unfor-

‘ 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 of

those 6 items? :

\ : SPEAR This was the object of the Federal Civil Defense study
\ that I mentioned, There were various studies by ODMprior to the

amalgamation of FCDA and ODM, taking the result of the I.E, B.'s

work and studying the impact on the nation of the Joss of varicus pro-_

ducts and facilities.

AYRES: The point lam making is that one might conclude from

what you have just said that the whule economy grinds toa halt. I

thinkthat would not be the case.

SPEAR: No, but there are somecritical vulnerabilities,

Ye 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, clectric

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 country. you can sce the effects of taking out same of

those things. Over the years, some of these vulnerabilities have been

lessened. Communications is one good example where there has been

a hardening of facilities.



310 . DASA 2019-2

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 prob-

Jem, If it's a valve for a pipeline, you might have to close down one

pipeline but there are other pipelines. If there are no pipelines

available there are barges and unitrains and ships. There are other
ways of solving almost any electrical problem by avoiding the parti-

cular device. But it's usually more expensive, and in that caseit

is critical.

EISENBUD: Bob, let me give you one example, though, at the

present time. “Uf 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 ina normal, healthy economy. Just

think 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,

would go first,

EISENBUD: This may be, but you are going to need turbines.

You are going to need them in large numbers.

AYRES: Turbines are extremely hard, you know. That's one

thing that would be very hard tu descray unless you had a directhit.

EISENBUD: Of course, this again is part of the unknown,

DUNHAM: You've got a much smaller population there.

TAYLOR: I think there's an important question. Where is it one

is trying to head? We've gone through societal retrogression, and it

seems to meit's worth trying to be a little bit quantitative in asking

hew far we have dropped back. Have we, fur example, dropped toa

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,

AYRES: That's in fact the indicatior when you look at it. It may

not be so. but the reasons have to be rather subtle ones,
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TAYLOR: Having dropped by an amount which i: very important,

then the next question is, is the aim to get back up to where we were

before the attack, which! think is foolish, or is itto...

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 knocked 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 rne 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 pumips could

not be operated? Sewage was pumped into Copacabana Beach.

TAYLOR: Isn't that standard in all seasons in the world today?

EISENBUD: No, but juet think of the implications of the loss of

power supply which resulted in the required discharge of the normal

amounts of sewage in untreated fashion into the surrounding water-

ways. Then superimpcse on that the additional biological material

that's going to have to be disposed of, recognizing that in most of

these estuaries, or many of them anyway, the biological demandis

just a litt} wit 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: Whois going to provide the leadership? Two years

ago I was part of a Civil Defense exercise in Albuquerque. Here

you have a pepulation of 300, 000 sitting in the desert, so everything

has to be trucked in. The ‘irst question [ asked was about food sup-_
plies. Noonehad an answer, They, the Civil Defense officials, had

made two basic assumptions, i.e., there would be adequate reserves

and a functioning distributioa 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 lesa. 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 supplics would be gone first

and these were the very things most of them had not given enough

thought to. The assumption had been that supplies at the worst would

be temporarily discontinued. Iam 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 grownin the Rio Grande Valley near Albuquer-

que, such as 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 commerce,

AYRES: That may or may not be true. [ would probably disagree

with you about the amount of food in Albuquerque. [don't know if you
made a direct survey orif this is based-on casual inquiry. The Depart-

ment of Agriculture has done surveys, ,

DE BOER: This is the point, They were never confronted with

that thought. So whea I asked the question, there was noone who could

give me the answers,

AYRES: You see, most of the food in the city is not in private

houses; it's in stores and in the warehouses.
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DE BOER: No, these were Civil Defense officials, They should

g have known, but they didn't, and, again, my question of responsibility
4 .

L 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 meanat the present time that's the pipeline.

FREMONT-SMITHB: They would still have to be distributed,

a DE BOER: -You're still looking at the working distribution aystem.

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.

 

ve 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
vi quarrel with the specific number because I don't think it applies.

A DE BOER: I had neverbeen confronted with this sort of question
> and it intrigued me.

7 : AYRES: I think you are quite right, that Albuquerque is very iso-

lated and it's rather hard to imagine people bringing in food during

the first six-month period.

WOLFE: I'm more worried about water, not for Albuquerque but

a for any of the targets. Before you get all the turbines whirling again
and all the material redistributed, it does seem to me that you ought

to consider what the world is going to be like, the local world for each
individual as he comes up out of his shelter or gets up off the ground

if he's able to, or whatever the situation is, What is he walking into?

Il raised some question about these shelters in 1962, ani | had to con-

clude then that the shelter would probably be a means of slow death

instead of quick death. After all what do you come out of the shelter
to?

hoo. ee co eeee .

 ere oesn eeee a a- — ne= —~ ects wenaening titieg



314 DASA 2019-2

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 availabJe. If they are
available, they might be some distance, The way I visualize this is
that suddeniy the population of all ages becomes sort of senile. No-

body is going to grab the ball and run a hundred yards, This sort of
thing must be some sort of shock and [ haven't been able to find out

what they did at Nagasaki anc Hiroshima? What did those people do?

WARREN: Those that were left escaped very shortly after the

blast into the surrouncing 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 chack were most!y squatters who cidn't own the land in the
first place. But the farmers and the fisherrien 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 there, although the other part

-of the war had touched the other big cities which were similarly bad-

ly damaged.

WOLFF: If there are 200 targets, I suppose we have to 1ssume
that they are all going to be hit or nearly so. Just wander out in the

country, this would be a psychological thing that most of you people
know more about than I do, but I can't imagine that we're going to

get in there ard start to rebuild right tomorrow or next month or

maybe for months to come.

FREMONT-SMITH: Aren't peopie going to be very much concerned

as to what they're going to have to face the next few weeks?

WOLFE: [think they're going to have to be concerned about where

they're going to get their n-:i:t drink of water.

FREMONT-SMITH: Yes. Some of them will have a little water,

but at least it will be the most immediate thing. It is not what's going

to happen next month but what's going to happen in 6 days or 60 days
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that's going to occupythe attention of the people as they come out or

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 ona 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 survival 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 docs.

TAYLOR: Maybe so. But I think it's important to separate the
two questions. One is someonewho 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, [ 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? 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 surprise attack today he's not ina shelter.

TAYLOR: All right. So I think it's important to distinguish.

FREMONT-SMITH: We have to decide what assumptions we are
going to start off with. :

TAYLOR: Is it a prepared situation or is it a non-prepared situa-

tion, because they are vastly difierent, almost like night an day.

. FREMONT-SMITH: Even ina prepared situation there will be an

enormous varicty of experiences to be faced when people come out,
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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 (he situation really is.

What do we expect? Is there anotherbomb 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 @ prepared situation.
1 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 as we undez stand what we are talking
about. Otherwise, one person is walking into an unprepared world

and another one is walking into one that has 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

Plaine 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 electric pumpa. To the extent that they had reserve power,

they would have water, To the extent that ‘ney didn't, it would de-

pend on whether the main power supply wan operating or not. Ina lot

of cases it would be operating because, as I mentioned earlier, gen-
- erating equipment tends to be relatively hard compared to other facil.

ities, Many other cities get water from wella, and again it depends

on whether they have reserve pumping capacity and whether they have

to depend on the main power, In some cases the main power would

survive or it would be 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 spectrum of situations and certainly 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

tenpercent of the normal water requirements. linclude 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, Thvs, I think it's possible to visualize a situation in which
a city like New York would be without an effective water supply.

DUNHAM: Yes, but you don't have any other requiren.ente 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 pires in most places to last

for quite awhile if you're not using it normally.

FREMONT-SMITH: Are we planning this for the spring or winter?

AYRES: This depends, you see, on whether you have warning and

whether you've been properly told what to do, One «f the first things

you should do if you have warning that there may be an attack within

the next few hours is to get buckets and tubs and (ill them up aid

make sure you have fresh water. Of course, all of these civil de-

fense shelters are supposedly stocked,

DE BOER: This is really the first point that I would like to stay

with. Where is the machinery which will enforce this and how well

are they informed on this?
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CASAREST: Wouldn't it be true that in an unprepared situation
the best source for geners)} 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 | know of.

CASARETT: That's what [ meant by an unprepared situation, The
only sensible thing would be to use that orgauization 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 1n un- |

prepared state,

DE BOER: All right, what guide lines do they have?

CASARETT: Are theyill- prepared?

HEMLER: They have some iairly strong guide lines with respect

to takeover, This hagpened, if you recall, in Hawaii right after
Pear} Harbor. There was a complete takeover and then a later move-
ment down from complete martial law to partia) martial law,

EISENBUD: Somebody isn't thinking it through, though, because

-when the power went out in the Northeast 2 years ago [ wis really
shocked to find that moat of the radio stations didn't have their own

power supply and Kennedy Airport was closed down because they ;

could not operate their lights and cquipment, which shows that either

the thing hadn't been thought through or that ever the most superficial

precautions have still not been taken despite the fact that in 1967,

some 22 years after we first began to talk about this. ..

AYRES: The electric utilities did not think that such a power
failure was possible. Aster it's happened they still don't think it's

possible!

WARREN: Let's gu back to this martial law business for a while,

I don't know whether you remember the discussion and the bitterness

that wae crezied by the unwillingness of the General there to stop
and give up his martia! law authority. Ile had fairly good reasons,

I suppose, for maintaining kis control of the situation,

FREMONT-SMITH: Is this Hawaii?
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WARREN: This is Hawaii. This led to tremendous discussions
in the first Civil Defense program we had about the »hole mater of

the declaration of martial law at zero hour and what was involved
and the struggle by the states, the legislatures and others ir. the
public group to avoid martial law, Yet it is inescapable that there

has .o be some kind of am organized control that will assure that the

mayor's functions, the supervisor's functions and the governor's

functions will continue.

One of the primary needa ix the police power required to handle

the distribution of the focd and all the public functions that our society

needs in ita regulation, This argumen- held back the acceptance of

civil defense for several years finally, and [ don't think that the mat-
ter has completely been lost sight of. It's a covert factor even now

because the contro! of a military type has got to be dominant in the
tirst period anyway when chaos and hysteria have to be reduced to
bring about orderly revction to th.s problem. This comes right
down to our behavior again. What will the criminal eleraent, or the
groups that go on their own and do what they please, do about their
own activities?

HEMLER: Asa result of the conflict you are talking about. the
feelings that occurred after the Pearl Harbor situation, the govern-
ment did a great deal of studying and came up with some de'iritive
conditions whereby martial law can he declared by a commoeader down

to the local level, These are pretty clear cut now. There are sevcral
conditions, and I can't cite them oifhand, One that ldo recall ia that

if communication is not possible, then he does have the authoritv—

and this has been teated out in the Supreme Court, as a matter of

fact~to declare martial law. It has been clearly defined now, or

much more clearly defined than .t wae at that time or later on during

the Detroit riots, during World War Ul, and several other incidents

that have occurred siv-e then,

TAYLOR: Does anybody know if there has been any indic-tion of

more difficulty in the population doing what they are told by the auth-

orities in, let's say, Britain or London during the blitz compared,

say, to Hamburg; one a city ina dictatorship presumably mere used

to iron authority, the other a city in a democracy. not so used to iron

authority? Are there any others in which the reaction of the popula®

tion to the authority is any different, any cultusal or political inertia

that carries through tc the point where the disaster actually taken

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 wag prompt leadership the situation could be quickly

prought under control, bui with the lack of this leadership then chaos

was aptto 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 manyillustrations of

this even today, You've been ina 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 unsnar] 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 widesprea] community 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 the problems of transportation and communication and food

and medicines and what kind of shetters 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 need improvement and extensions. But

the community participation has fallen away.

AYRES: I would not argue 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: Onthe planning, yes, I would agree with that because

the planning, after all, can be dene by a small group. But ina d:s-

seminated net of civil defense. . . ,

_ TAYLOR: I'm confused about one thing because during those

days—I may have been in an unusual situation at Los Alamos—we had

a civil defense program. Ther 2were bloc«x 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 vuIner-

abilities, many of which are less now than they used to be and also

the doctrine which up until very recent'y has been very unrealistic.

TAYLOR: The doctrines are in the report and nobody knows

what is inthe 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 thatis set up in the community is only going to be

one-third of its original size—if you can find thnse 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 situation where

people have had warning and are prepared and where you don't have

warning. I don't think the latter is a very realistic assumption, but

it is the assumption that many people base their plans and calculations

on,
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WOLFE: Do you meanthe enemywill 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 helieveit.

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: Yourfirst knowledge is that the weapons have hit?

WARREN: Yes.

DUNHAM: Suppose there was a condition in Hawaii where there

wa.s 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 not 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: 1! don't think you can make an arbitrary state-

ment of this sort. [think you don't know what might have come and

“when you don't know, therefore it could have happened.

AYRES: I don'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-SMITH: 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 4 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: Mypoint 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 saving; there was a belief that 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 Lat

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 protably just

haven't thought through how much moretense it can get before the

bombs start dropping.

UPTON: When do you begin to alert your civil defense?

FREMONT-SMITH: Whenit's 50 percent tense?

1. PTON: 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 vith

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

thev movethrough these conditions of readiness, the forces get more

ani more alert. More and more people get involved. The point [

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 Pear! Harbor.

HEMLER: They were several 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 Pear] Harbor,

we had issued an ultimatum to the Japanese.

TAYLOR: That's my whole point,

AYRES: And we were waiting for their response.

TAYLOR: Bob, that's rny 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 things are defined now—andthis isn't par-

ticularly classified 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 meis that history has

shown us again and again that the unexpected does indeed happen;

that although we have well-laid plans to alert ourselvesthrough a

succession of stages, these are based on the assumption that time

will be available to shift gears, soto speak, into high. Is this a

re. sonable 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 rememberthe period of insecurity that followed. I dare say,

noborly had anticipated that eve.it 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

a plot here and now, except that it should put us on notice that it dia

happen and could happen again. Where I was, ona military installa-

tion, it took more than an hour before I heard anything resembling

a coordinated effort to stop the tide of fear and instill confidence

in the situation, I don't know how it was in Washington,

. HEMLER: I was in Korea at the time and we moved to more alert

readiness conditions.

DE BOER: Wesure didn't where Iwas. 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 believeit.

DE BOER: That is another thing I meant to say.

AYRES: That's a good argument, 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 ! 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 pet warning would be
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those circumstances that would be very likely to revealthe identity of

of the attacker,

I think that any effort to make an attack on the U.S. ona 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, [think it's much morelikely 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 vou agree that the other situation is unlikely.

Uthink this is unlixely for the reason that if nobody is going to sus-

pect the real attacker, there can'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 gocd enough reason. If there's no burning

issue at the moment, it's just not a good idea to launcha 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 issue, 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 committedhari-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: Maybethat'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 exaggerated peace proposals, It's not the

day to shut down ouralert 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 andno. It could be a strong power.

AYRES: They certainly have very little hope of destroying us

completely. So it'snot like Cicero and Carthage.

WARREN: China is in that situation, isn't it? Thy can't invade

us without more preparation and yet there is every indication that

they are getting ready for something.

AYRES: There's every indication they are ready to deter people.

That's about all.

FREMONT-SMITH: This is aninterpretation, 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 opinion.

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

shculd 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 purposefor 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, Ther, 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- sized" nuclear device,

the U.S, would immediately loudJy 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 wareffort 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 weapous? A "small" one—on Peking, ona selected

Russian target, on Chinese atomic installations in Sinkiang? Possibly

the lecision 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 wa., even after this one

single thing.

AYRES: That's the kind of thing [ believe in.

DORSON: And so we sight get started,

AYRES: I think tit 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 itis now.

TAYLOR: Isn't it probably true of any nuclear explosion killing

a lot of peaple anywhere in the world at any time?
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AYRES: Yes.

HEMLER: You could also take one city in the United States asa

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.

HEMLFR: Would it be realistic to assume, for example, that no

help would come from the outside immediately—and I wonder about

this—from the people unwilling tc go in? Certainly there would be

military who could be ordered in, but I'm talking about people around

New York. These are someof 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 iocus ona situation that is realistic,

HEMLER: Yes. That's what ['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 tu leave New York and there would be a tremendous wave

of population leaving the city, and I suppose people in the s. .urbs

would want to stay there to make sure they can hang on to what be-

longs to them.

HEMLER: Would they allow them to leave?

ROOT: Would they allow them to comein?

EISEMBUD: Let's think what it would be like in a city that's just

been struck, What do the streets lcok like? You've got fires,

you've got debris. Do you have people civrying 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 tnat it's difficult.to leave New

York.

EISENBUD: No. What I'm thinking of now, Chuck, is the problem

created by the fact that presumabl you've got near lethal levels of

fallcut. \
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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 andthe Bronx andin Manhattan. It was reasonably irtsct 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 strects look like.

UPTON: This is basic information, and, considering how you

evaluate the situation, you have to supply the concitione before you

can consider them,

TAYLOR: [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 somesort of protection, and then

Iask 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: Ancther question it 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 who 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 would have radios and they would probably get to
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 the blackout for

a half-hour or so,

AYRES: I listened to the radio throughoutit.

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

ona 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 Jor which they didn't have fuel. So they sent somebody

down with a can to get some fuel and found that the gas station pumps

were all knocked out because they all operate with electric power,

And somebodyhad to struggie over to New Jersey, where the lights

were still burring, 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 ir 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, Fock inthe 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 solveit. Only one of them came up with a recom-

mendation to its dealers that, in addition tu 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

reaily pay for itself, and not much was done.

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. As I drove

along that afternoon I sawthat every filling station had solved this

problem ina variant of a single way. You take a plate off the front

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 meis 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 knewthere was a blackout; they knew about that in-

stantaneously, What they didn't know were the spc .“:c details of

howit had occurred.

AYRES: And when it would be over.
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HEMLER: And when it would be over. [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

I 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 ina relay up in Canada. It looked as though

there was a deliberate plan, for a few minutes anyway, to sabotage

the Northeast.

HEMLER: Butinthis case you've gone to the ultimate already,

you've reachedit,

UPTON: [If such an evert were to occur without warning, who

would take over, and how soon, and how would information 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 whomdo 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 sucha 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 military taking over;

they work together with civilian 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: Thecivil defense set-up in Albany, New York, is quite

elaborate. I've seen it and it has multiple lighting systems for all
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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-

tions,

UPTON: So in point of fact, during the blackout the proper author-

ities were in cormununication 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 upto do that. What

I mean by taking over is telling people what they should do, mouth

to ear. I don't think these people are designated,

EISENBUD: Thefirst thing you would need is a system for dam-

age appraisal, and I don't think it exists.

AYRES: There is one.

_ EISENBUD: I know; I've seenthem. For example, somebody

asked how long it would take for a person to find out what the radia-

tion 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 ir working condition.

AYRES: I think your doubts are well-founded.

EISENBUD: Yes, and they are going to use systems of communi-

cation which 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 !00 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 tocalized 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

rot so well defined as to who docs this, where it's passed to and

where the a. zessment occurs, Where the assessment occurs could

be well defined. [t'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 provideit.

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

lind of thing that is found in the lit‘le yellow booklet. Ata time

when some of the general precauticns 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 agaia 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 hookups to be

sure that they are working.

AYRES: Incidentally, as of last summer FCC was very seriously

considering 2 test program in which there would be a switch installed

on a number of radios which could be triggered by the broadcast it-elf
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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 satis‘actory 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 onif 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 [ was addressing myself to a while ago, the question of

what happens to the people themselves when this occurs. These are

the questions [ 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,

AYRES: 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 someplacc else,

rAYLOR: 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 bueiness of there not being a

large numberof 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 Jocally.

TAYLOR: They do the best they can. They'll make decisions of

all kinds that they never imagined they would ever makebefore.

HEMLER: And presently the information will get to them,

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 te do is and w' at's the wrong thing to do,

but that situation doesn't exist.

AYRES: You still have a credibility problem. Evenif sucha per-

son were designated, is he believed?

TAYLOR: If he's got an armband ane 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 notapplicable 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: Someof it has been covered but not all of it. Can we

go back to someof 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 aboutit.

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 15 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 WarII

or the key to recovery was the fact that we came out of it with an in-

tact productivity that was of enormouspotential 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 WarII 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 emerged from wars : enturies 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 weare muchbetter 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: [ think that's right but Lihink 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 Il, 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 arelike relatives and help us or do we have friends who

don't? This.is a competitive situation, ,

DUNHAM: Orfriends like other relatives!

WARREN: Yes. They could very easily help downgrade the gross

national preduct 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 would te 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: Wevould 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 pants, 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 -ther people think that it's our
fault, that could be a very bad situation.

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 to 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 whenit 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, Solthink...

EISENBUD. You cz.n 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 whenI first went there, The flies were

so thick that you could see them on people, as they walked by, as

- polka dots. It was hardi tell whether the white cloth was white or

whether it was polka dotted. Within a week they were gone and this
had a big boost on the moiale 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 first 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 tuberculosis 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 employ. We have neither the food nor jobs. It

would make our situation worse.'' They were somewhat satisfied in

a hard way to lose some who wereill becauseillness put a strain on

their economy. -

twas much more impressed by their wartime brutal military

point . “ view 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 woman had to have a child almost every year,

or she was put to work in the factory or fieid after other males in

the community had tried to get her pregnant. I was told 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 aew men each year for ten years, when they

would be ready for war. They could afford to lose a million mena

year. Thus, 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 tnem, 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 ceremonyat 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 slaw. The Dean did not consult with his
faculty, and made his own policy mostly after the German system.

The texts were mostly in German, A few faculty had some foreign
training in Germany and the United States. Tsauzuki spent two years
in the University of Pennsylvania while he apparently was a canking
Admiral, yet as Lauren pointed out, in the presence of the Herr

Geheimrat he wae "little boy” in the medical school 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.
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SESSION Vil
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 fromthe 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 U, a country being hit

‘or 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-

pons were detonated to provide the radiation environment, however

lirnited 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 orly 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 gcod point, but the’r economy

was almost wrecked by the inflation.

FREMONT-SMITH: Was the inflation due to our blocking them?

AYRES: Yes, substantia!ly so.

HEMLER: But in World War I 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 environmentthat 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 trae, that we talked best from thinys 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. Iwas

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 sczte 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 haopened?

HEMLER: By September Ist 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 a3

the surrender was over, of course, we hadthis huge fleet in Tokyo

Harbor and they went to shore and began to spend money.

HEMLER: Within 30 days.
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pons 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
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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
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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, wuere 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.

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 arpropriate 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 Ist we had forces :n 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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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 ina 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 l’m saying is, again taking the same scale

here, the prologue, the logue, and epilogue, howfar 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 came

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 (Reference 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.

FREMONT-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 momentumfor

about four or five years.

EISexNBUD: 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 machineryfor 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 tan 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 couldr.'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: Wheredid 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 Kaicer-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, effectively 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 knowabout the hydroelectric power sources,

but there was almost no power there. The hospitals, of course, were
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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 hin-.self was not injured

in any way. He organized the feeding of refugees and the injured.

In fact, this became a complication because the place of a patient

who 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 away 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 madea

very bad stench and a very bad fly problern.

FREMONT-SMITH: On the barges?

WARREN: Onthe barges. They would just bring up the honey-

bucket, and the barges were full so they would just dumpit 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 manpowerto 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, [ think. The restau-

rants worked and they had no trouble getting food. Of course, you

woulc 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 beer the situation?
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WARREN: I think they would have had to do something like this

anyway. After all, these were sophisticated peoole; they had a pretty

sophisticated government; they had a big industry there, Of course,

the military establishment was the major support of Nagasaki. Its

people mainly perished.

UPTON: What fraction of the population perished or was incapa-

citated?

WARREN: Myfigures, 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, ‘rho 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 cround 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 wasdifferent.

EISENBUD: You see, the situation would have been very differnt

if instead of being air bursts these were surface bursts; if instead of
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being 29 kilotons they were miore lixe 100 kilotons or a couple of

megatons; and, iet's say, in addition to Hiroshima being bombed,

Kure, a short distance away, was also bombed.

WARREN: This would huve eliminated the help.

EISENBUD: And this really is the extrapolation that’s hard to make,
For ‘hose of you who haven't seen it, | would urge that you took at the

maps that are incluce: in the volumes of your Joint Committee on

Atomic Energy showing the fallout patterns throughout the United

States and particularly of the eastern United States coated with lethal
levels —superlethal levels of radioactivity. In other words, levels in

excess of 100 or 500 r total,

WARREN: This really wasn't much differer! from Yokohama or

some of the other places cxcept it happened in one day.

EISENBUD: That's right. So this ceally 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

nad 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 critical 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

nobo 'y can either increase or decrease? Typhoid or cholera—would

it have been thinkable or unthinkable?

WARREN: This matter caine up in the first week because of the

bloody diarrhea which the patients had who had the gastrointestinal

destruction, and for a couple of days they tried to mobilize wiuatever

resources they could get 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 cutside, and expecting to

bring in 2 limited number of casualties to these two or three tuber-

culosis hospitals which were on the cutskirts, maybe five ar six

miles our. But other than that they had no resources to deal with it,
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You see, a lot of the doctors and nurses dicd, 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 { 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 yutted

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. Sol 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 scen 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 thia is pretty near

zero, although there were people living on the hillside above the re-

servoir, but 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 eficctively.

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 thia was not

the case here. I doubt if anybody drank out of the streamthat ran

down the center of the valley. They drink hot tea, not cuoid 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, [don't think any came in outside of the tezms that

went down there frony Tokyo and Osaka tu study the situation. There

Were severab medicat officers who came in with a little Japanese major

from fare, iat they didn't do anything but look. In Hiroshima, of

wourse, the mayor died and most of the city officials were casualties
one was or vnother. So they couldn't act. But in this book that some-

body Gaentioned it gives a diary of the time. It's quite accurate in what

happened there in trying to set upa city government to make some

sense outot there problems. They got c’othing and food and things .

from: volunteers, but it tvuok six months or longer, I guess, before “

this cane ie in any organized way. That was only after people began

to come baci in,

FISENBUD: PT 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

th: 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 yetin Naha. On the other hand, when we went through Okinawa,

there were lots of rats and the stench was ,».etty bad even though Naha

had been bulldozed flat then, But there were still availacic parts of

bodies, I guces, if the rats dig down. I suppose there was a consider-

able amount of food that h:d 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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get there in 1953; from {948 through [982 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 | 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 heip 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: Waait $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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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 f{ringe

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 gag and then the military support bezan 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 only thing that didn't go was the bic statue of Buddha and

things like that, but even the shrines were deficient in metal.

BRUES: When 1 was there in the second winter they had ot re-

placed the glass in the hospital windows in Hiroshima becaus: 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 problems that the Japanese

didn't have, even in Tokyo.

BRUES: Yes.

WARREN: Tokyo gets pretty cold.

EISENBUD: Tokyc 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 of the amounts, in dollars

and cents, of materials and supplies and moncy 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 moneyandhalf
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 rould 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.

EISENBUD: 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 manyindividuals 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 more 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

least five years?

SCHULL: Yes. It was certainly still critical in the early 50's—

say 1950 and 1951.

EISENBUD: I noticed a big change from 1950 to 1954. I didn't
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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 jn 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 trying to extrapolate to, is-it one in which we lost in the old-

fashioned sense and know welost, 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 countryis

to have a lot of left-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 oe held over us

there wouldn't be bayonets but long-range missiles.

FREMONT-SMITH: Howabout 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 con.

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 2 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 first landed in Tckyo 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 accusea me.

I've :nuch 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 showthat 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. [don't know what the numbers were,

but L thaught they were large.

DUNHAM: Was it 10 percent or 50 percent?

MILLER: 1 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 marriagpe when

they pot older, fear of having defective offspring.

MILLET: What percentage did you say?

MILLER: I said I would have guessed over 50 percent hadthis

apprehension of late effects; premature aging, premature mortality,

leukemia, children with congenital defects.

CONARD: Inthe Marshallese there were many fears, too, about

the fallout. For instance, they attributed fish poisoning, 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 sawtheir 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 .farm.

WARREN: That's right.

UPTON: And depression.

MILLET: Over howlong 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 how 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 2 very demoralizing and disruptive influence.

WARREN: That's what hanpened 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-daysort 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

days.

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 numberof

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 [ 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 orpan-

ized the people and began to get food, and was finally the rmayor. But

they had a couple of false starts, too. This was rather slower I

think in developing than it would be in our country. You see, they

really were under this military regime which, upto that puint, 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 of that nature.
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EISUNBUD: After World War {[, l] seem to recall) that there were

bands of children who ina few years grew to be adolescents and

roamed around castern Europe, but {don't recall that anything was

said about th s after World War IL, 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: E don't know, Merril, but [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. ....

RISENBUD: Yes.

DUNHAM: Ut don't know where it would be dscurnented, but it was

a transient thing.

WARREN: You recall the wolf children,

EISENBUD: Yes. That's in World War 1, I think, where I first

heard that word.

DUNHAM: I think the same thing happened,

ROOT: You had it in Germany in 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 numberof 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 come from,

EISENBUD: Yes.

HEMLER: It took over a year to organize these peaople—to get aa

organization going where camps were established. Although I say

over a year for the compicte organization, in many cases it occurred

as the armi¢s moved into Germany. I[t 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 were adequate and nat

rationed, and so torth.
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WARREN: Lunderstand from some of the carlier meetings that we

had long ago that the worst police problem was the person looking for . §

his wife or family or child. Murders were co:rinitted; 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 communications back and forth to locate absent members of

the farnily.

 
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 and 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 has set upa 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,maybe 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”

WARKEN: 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 use to

direct and control,

WARREN: That's right.

SPEAR: This was brought out also in the ‘Goebbels Diaries”

(Reference 59), Urecall that he was quoting Albert Speer (.0 kin!),

who reported that where German production centers had been heavily

bombed and damage had been done to the factory and workers as wel!

as their homes, they were able ina fairly short time to make repairs

that would have kept them at, say, sixty-five percent cof production..

But they couldn't even make a start on significant production until the  
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workers hac somehow made arrangements for their families that

seemed adequate to them, They wouldn't come back to work even in

@ regimented society like Nazi Germany. [think this 1s a very im-

portart consideration in planning for construcsive recovery efforts,

to make provision for the family tc be reunited,

RISENBUD: How long dues it take for an unattended factory to get

so rusty that it cen'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 froven, I[f there's no roof, then they get wet and this makes a

very difficult maintenance problem. These figures were quoted be-

tote [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 taxedown of the

moving parts and relubricating the bearings and removing the rust

which forms guickly if wet by rain,

AYRES: Before you start up?

WARREN: Before you start up again, Depending en your man-

power available and a few parts. this determinzs the time,

TAYLOR: I wonder if factories in the United States that depend

heavily on electronic programming are mors or less susceptible?

WARREN. And water damage’™ [;idn't we have some experience

with tynhoons where the roof was tanen off of factories where there

was a ot of clectronic gear? That would help in this.

TAYLOR: There maybe a hich short-term susceptibility in the

sense that it's casy to knock out the control system but it may be

easier to put it back into operation than the more old-fashioned type

of system, [just have no idea, ~

EISENBUD. I don't know. Iwas amazed to find after the blackout
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that there was so muchturbiae damage in the Northeast and the tur-

bines now are very large, They are building them at one-rmilhon

kilowatts. This put a real serious crimp inte the areca of this power

supply; they had so much turbine ane generates bearing trouble that

a fairly large percentage «f the generators bad to be repaired,

TAYLOR: That was just because avery sensitive thing vas knocked ; {

out,
.

BRISENBUD: Yes.

DUNHAM: There was a hurry to get it back but attee one of these

deals, what's an hour or two extra’

FISENBUD: Yes,

MILLER: & has been shown that when the lapane ve thought they

were threatened by fallout they became panicky, whereas in Palomares,

where fallout really occurred, the Spariards did not bezome panicky.

What would be the likely situation, say, if a simular thing happened

in Berkeley and fallout fell on the campus? Would the pecple there

be more Spanish or more Japanese in their reaction”

WARREN: Civelans would be abandoned except inside the univer-

sity building! [Laughter]

DUNHAM: You can't jump frora an alpha situation where Wright,

in all good conscience, could reassure themthat here wasn't any im-

portant problem, toa situation where you have highly radioactive,

penetrating fission product radiation which does require that you put

something between you and at. [im not sure that you can jump trom

one tothe other. But your question is still a valid one,

HELMEK: [-sould say jump from one to the other.  DUNHAM: Yes. How would the people react”   MILLER: What would happen’ Would Governor Reagan go on the

radio and reassure the Berkeley students” [faughter] Is there a

plan of action to reassure the people siiould 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 radioloxi-
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cal defense plan, because this was at the height of the emphasis on

this subject, Plenty of money was viven in the carly days to orpanize

the programy lots of equiprnent was avarlable. Chuck may remember

when this test at Nevada went into Los Angeles: we had a complete

contour by the uect 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

ovcupancy of non-occupancy can 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 1sotopes and

nuclear machines, Countrywide you will find the 1sotepe people

hooxed in with the students! health and safety policy on the campus,

Isn't this true at Ann Arbor? And as tar as the universities are con-

cerned, their local problem is probably in pood shape organization-

wise, They may not have a director who runs the Civit Defense but

there's usually a man who hag responsibility, most often, I think, in

student health,

HISENBUD: Staff, we are conternplating situations in which pre-

sumably attenuation factors of the order of 100 would be needed over

relatively large areas to protect people, sa that the dose on the out-

side could be seumething like 40,009 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 twa, 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.

EISENBUN: The handbooks were based on the nominal bornt con-

cept where the military people told us that nobody would want to

waste a bomb on the ground because they could cet 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’ [don't belicve that's sa.

BISENBUD- Yes, it is so. Well, I don't know of any larpe enty,

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,

EISENBUD: 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 ig not. Why would that be’

WARREN: Linsisted 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 [ think in Sacramento, there

is a constant background reading. Part of that is to get some expe.-

ience because occasionally from the former testing we had some fall-

out. Whenever there was an opportunity for a Russian or a “hinese

measurement, these were made too, routinely, even if they snowed

nothing.

UPTON: Are they supplied by erncrgency power?  
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WARREN: Yes,

EISENBUD: How many do you have, do you know?’

WARREN: [think there are seven in Los Angeles with pretty wide

coverage; [dan't know the number, but it's comparable in San Fran- 3

crsco; and Oakland ana “cereeley [th >‘ have some. Now, of course,

the big radiological iaboratories allhave background counts daily, so

that they would be able to give a quick count. There are maryin

industries (like North American where, during the episode with the

Nevada fallout the background of their instruments rose vhen ptople

tracked it in from the parking lot).

EISENDUD. Yes, Cf course, these instruments would be tctally . j

ineffective ina high level situation, Staff,

WARREN. Yes, but they would get an alert. They would get some

idea,  
EISENKHUD: Yes. One of the critical things, in contrast to what

we have all experienced where a bomb goes off a hundred miles away

ard 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 [slands and the

lower islands. which were only 30 miles away, was what, a factor

of ten? :

CONARD: Yes from 150 to 2300 rads.

EISENBUD: More thanten. So, you see, for decision-making pur-

poses a man needs better information than you can get ow 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 those 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 developedin 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: Aftor that, yes.

RISENBUD: Right. [n other words, it could be travic 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 Gut that the levels

were actually low enough so that they couid go cut and perform their

duties. On the cther hand, if you hag misinformation you could send

thern out and kall thern with a few thousand rr, So the anforrnation has

to be good, it has to be delivered promptly, ard it has to be delivered

with a fair amount of detail with respect to poosraphical coverape,

FREMONT-SMITH: And it has to be believed,

EISENBUD: [just don't knowof a single system that would do that

anywhere in the United States. [may be wrong, because [haven't

had contact with it in the last few years,

WARREN: I dislike very muchthe thought which is in the minds

of certain mayorsthat l'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 uncommonin our area for smail periods of time. These sta-

tions all have emercency power for active momtoring of ecuipment

for radiation safeguards, If each had been put out there by nself we

would have had a more expensive installation to supply :t 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: Maybeit's 50 now, brut it still doesn't give you a real

pattern,
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WARREN: [f you get one reading of 1997 r, that's enough, These

cover the wind patrerns of our Los Angeles basin very well,

DUNHAM: Sure.

WARREN You hnowthen to be very cautious in policing and other

things that would require expusure on the streets.

EISENBUD: Yes, but what i'm saying, Staff, is that an efficient

recovery requires that heople have ta make decisions, have prompt

information about radiation levels, biest damage, and [den't knowof

any svstem for getting this...

WARREN: Yos.

EISENBUD .....for petting this to the officials in a reasonable

period of time. Ido 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

isa dreadful mnustake. Uf you keep the people out because you think

it's GOO and it's only 200, then you may have wasted lives,

Now, inthe Pacific on the scale of superbombs it used to take two

"or three days to work out the isodose patterns. You had to fly ina

lot of territory.

WARREN Chere 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 puess 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 sucy-and- such a quadrant, and

other information as it develops,

DUNHAM: Let me put out another question just to keep the ball

rolling, and thatas, is it safe to assume, onthe basis of the Bravo

experience, that unseen fallout is probably non-lethal’

CONARD. [would guess yes,
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DUNITAM: [dunt know, Do we have any experience other than

with coral fluff which anparently is quite readily visible even to the

Rongerik people?

EISENBUD: Well, Chuck, if it's going to doa lot of harm, it has
to fall out,

DUNHAM: Eventually fall,

FISENBUD: 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 23 or 39 microns and they would have to exist in large enough

numbers so that [think you could see them,

DUNHAM: Is this tmpcortant’

EISENBUD: Yes, -

DUNHAM: Better than a reading”

EISENBUD: No, [ don't think it is because a fallout wont be white

and this is somcthing that buthers me.

WARREN: You're thinking of 109 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 hase some morsture

in it.

EISENBUS)- You can’t always see the column anyway, Staff. [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 cireum-

stances necessitated by the fact that they are tests, Creer the desert

you don't have the conflagration that-you would have in a large built-

up area, You knowbetter than I what Hiroshima looked lke just a

short while after the fire. 1 don't think you couid sce the column very

far away particularly if it was in the superton range, but vou're yoing

to have fallout because you have fallout, not radioactive fallout. Every

fire produces fallout cf carbon some distance away. [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 [ve often wondered about 1s howthe character of

the fallout would be influenced by the fact that now, instead of scaveng-

ing the condensation and having a fallout of relatively smali particles,

this carbon stuff would build up in the fallout system. Is this going

to have characteristics completely different from anything we are

used to dealing wath?

WARREN: It's like the stuff that settles on your curtains and your

wife has a hard time washing out,

RISENBUD: Ves.

WARREN: LI 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 ve a boon.

it might end up in the water supply and give you another problem.

EISENBUD: Yes,

WARREN: Ldon't know that we have solved this, have we?

EISENBUD: No. Very little is known about it, The other things

that [think we ought to get into, which we hardly touched on, is the

question of fire. [would like to ask whether anybody has experience,

or knows of experiences, of howcities burn when there are no fire-

fighting efforts, which we would have to assume would be the cage

with flash fires, fire storms and so much radioactivity that vou

couldn't deploy your fire fighters? ,

WARREN: [saw Bel Air burn and a house go inthrec minutes in

what was the equivalent of a Bunsen burner temperature. The fire

department was completely helpless because of the size of tre flames,

the area involved, the updraft which developed, and the fact chat the

-ery dry air just made an explosive situation.

FREMONT-SMITH: So, without any fallout to bother with... ..

WARREN: .....and no contamination to inhibit it. Now, if you

had 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 America” :

city, do you think"

a4
WARREN: Yes. [think so, a

UPTON: They had a terrific fire in McCormack Place just a year _

ago and that was supposed to be a fireproof building, a

SPEAR: It hada 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: Ina densely packed residential area with houses 20

feet apart, you would get good fires started, [think in our area our

fire chief is just panicked all the time, Ifa good-sized fire started

with good updraft developing, and we unfortunately had a wiad, it

would be a very seriou, problem to control even under normal con-

ditions, i.e, water, equipment, men, etc,
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DUNHAM: “eas there any fire-fighting at Nagasaki? We Knowat

Hiroshima it was essentially zero because they had no opportunity to

fight it and it was a fire storm that was comparable to Dresden, Wut

 

what about Nagasaki? a

WARREN They had fire lanes, This was very effective tn stap- %

ping the progress of the fire southward towards the mouth of the x

Irikam: Valley. They had a lot of antiquated equipment around, We it

sawa lot of burned firehouses. But they hada fire storm, too,

Chuck, I[t 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. [think 3

becauseof the confinement of the hills, the blast probably flattened ¥g

a high percentage of these buildings ina hupe area. It was a densely 9

crowded area with lots of combustible materigis, 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 buildings to support a fire storm. I forget the numbers

now, but there was a lot of involvement of the National Fire Protection *q

Association and people in this field in the early 50's based upon the ,
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evidence from Hamburg and Hiroshima, The general conclusion, as "a

Lrecall, was that there are some American cities that would support fe.

a tire storm. Of course, many more would support a conflagration, 8
#

EISENBUD: Well, wouldn't a conflagration that's not fought evea- ad

 

tually— you've got to remember that I'm speaking nowof the eastern

part of the United States where I think the major problem is.....

DUNHAM: Prejudice! [Laughter] ia
ir

BISENBUD: No. Lthink the problern is soluble 14 many cities in Ee

the United States, but I think when you get to Hoste 1, New York or oe

Richmond, Virginia, it may not Ge. These tacgets are going to be

on roughly, LOO-mile centers, and if they are megaton bombs, the

range of blast damape is out to 20 miles in the case of a 20-megaton

bomb and the spontaneous ipnition out to about the same distance,

If you paralyze your fighting capability, or if it dida't exist in the

first place, you haven't anvthing on that scale. In any case, people

have to go undereround, 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, Ithink, on the building materials you

used, To affect a city that has hada real tough fire code, with fire

 

resistant materials, and so on, would be different from, say, a frame

slum area ina larype cily. ‘

HISENBUD- Every city is the same, Let me just say that most

cities have large numbers of wooden dwellings and a large number of o*y

relatively old wall-bearing buildings that would just collapse from . ae

overpressure, so they would spill their contents. Would you agree ni

to that, Bob” . : e3

 

AYRES: Yes. [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 $l million a year on fire -search and there are now

some sophisticated programs. [think they've done virtually a house-

 

by-house survey of several major cities. This work has been done , - 74

by Illinois Institute of Technology Research Institute (Reference 60) og

and they know in very precise detail, [think, what the burning charac-

teristics of the cities would be.
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The question a: to the pre-conditions for fire storm is rot so clear

because we dont really know what the dynarrics of a fire storm are.

EISENBUD: Yeo.

AYRES: Phere s a lot of argument over whether fire storms occur

in forest fires, for exa.rple, Some fire service people sey yes and

others say no, I's by no means a well-understood phenomenon, but

as regards your main yvoint, which ‘» that cities would support con-

flaprations, it doesa't matter a great deal whether it's a fire siorm

or a ctonflapration,

EISENBUD: Yes. I don't see why this is the point,

AYRES: One other point. You said something avout lenition our

to twenty miles, This, of course, is very much a function of the

weather, [think at 10 mepatons you get about twenty-two miles as

the maximum rangeof ignition onan ultra clear day, if my memory

is correct, But that’s a rare occasion, It does not appls to a yrouad

burst. Ground bursts are not really so good at igmiting fires. [hn

average weather, you have a lot of cloud cever, 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, [n such conditions the

radius of thermal ignition is quite smalland, of course, it tends to

be nonlinear with the weather conditions, So part of the time, cerhaps

a fifth af the time, you would get fires ignited over a lararange lke

twenty miles, A cood part of the time you would get fire. ignited out

to, say, ten miles, and another part of the time vot much at all would

happen,

Further, let me adda remark which is somewhat conjectural based

on experience 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 rs a condition where the

fire is uacontrolNable. This has to do with the Cryness or the weather,

the very low humidity, high winds and, in general, it requires some-

thing like ten days of drought before the fire. A cortain number cf

fires occur inalltimes Buta great majority of che fire Camane

that’s done by such fires is dove by fires which are synited during

uncontrollable-type dry weather,

DUNHAM: One plus, two plus, three plus, four plus.

AYRES: At the other extreme, of course, there is che kind cf
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situation where the fire won't even igawte, This occurs about a third

of the time on the iwerage throughout the country. That's after it's

been ratcing, or during « rain, or when everything 1s wet. The second

Category cemprises situations where an uncontrolled tire would spread

Out ato canoe stepped Oy appropriate tneasures. The third category

tovers cases where a fire will apoite but then burn itself cut even

Mothoat bhutan interventren,

The eitierence Letween suchear war and peacetime is basically

that the contro'tible fires wibl aot be controfled, Dhe Sires that occur

during the other conditions, am general, won't spread. [f time aver-

aves and geouyriphical averages can be equated, you could orovably

ay that abent two-thteds of the tame, or an two-thirds of the country

weany viven time. fires would not spread,

SisENBUD Phatis nec sery coad odds, bob, wher vou consider

who tthe assueaus. Phe bad tire weather conditions eccur about 4

mereentoot the ime. So most of the rematoasnp time the tires would

spread, but not very rapidly. “fanybedy was around ta control the

fire, it would be controllable, That o percent as where you have real

disaster, Ef the bornbs are drapped on extremely dry cays, esprcially

ifat happens bo be dry throughout a laree part of the country at once,

‘he srtaupion as ortical,

TAY EOR Phere are a couple of complications, though, that [

think may have an effect on this. One complication is that the insides

wi houges are cry in all weather.

BISENEUD Yos,

PFAYLOR That's the difference between the human situation and

the aatural situation, at least the last time [ got ito any discussions
 et obis with fire eX cert. they were still very uncertain about the

Corniiions Goder which there would be tire spread from windoy to

Curtain to sola te newspapers, and soon, There's always a lot of dry

combustible material around inside, even ina very heavy rein, But

most of the corpbustible materialis dry. The preblemi is ignition

through windows, Fhat's wove closing the windows a:d the curtains is

such a valuaile thing tr dea, .

AYRES Raut let us enmiphasive apaia that most iguitions .a the blast

area would pe cacsed by broren pas Lunes, short circuits and this kind

of thing.

ta  
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TAYLOR: But the blast areca doesn’t extend anywhere near as far

as he fire area for the high bursts.

AYRES This is true on clear days, but most days are not clear,

WARREN: Trees, brush and pround cover are important, tuo, on

dry hot days. Eucalyptus, pines, drought resistant brush and yrasses

are full of otfs and waxes which burn explosively, Thev ore trying to

replant the areas with different hinds of piants that do not have a high

wax content. Put this made a preat contribution to the fiel Air fire,

PAYLOR  ('m just questioning whether mos realiy true thar under

peneral circumstances there won't be Jarse contlaprations in wet

weather; at least [ve neard a tot ot discussion about this from the

people who seem to knaw,

WARREN: You've pot attenuation of the infrared by the «loud

cover,

AYRES: [If at's wer weather you re not goiny to get enough thermal

flux to start the fire in the first place beyond perhaps two or three

miles,

TAYLOR: Okay. That's a big distance.

LISENBUD: 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: Soa detonation over Columbus Circle could envelop Man-

hattan in the fireball.

UNHAM:. [¢ would be academic.

MILLER: That's right.
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EISENBUD: ‘Thea you have this bot fire even though it's in the

blast area, which ts then capable of spreading cut with the winds, S

This gives the radius and at you have these on ote or 495-muile centers, oR

as you would in certain parts of the country, at's desa:tating. i dens

Jee why it s mevessary to make the least pessimistic assumptions in

our planning, Pthink we should make the most pessimistic assump- g

tren, and this would be that at's about in the muddie ata period such ;

as gust happened in the nurtheast where there was five years of

 

drought,

AYRES There's one obvection., ft may seem so hopeless that you »f

do nothing at all, in tact, Dthink that's what's Lappeuing,

DUNEPAAL Ancdoat's unrealistie to expect ite be wnaximal all over

the country at a given time,

EISEISBCD Yes,

HEMLER A maxtmum for all eveats.

TAYEOR. LT think there's a question that's worth asking—aren't

areas that are igmted woing to be subjected to a veneral conflauration

so that essentially everything consbustible will burn’ [think the

answer to that is yes,

DUNHAM: Provided there's a wind,

PAYOR Yes, once it's ignited, The questign [ask is, under

whatever conditions exist, is it generally so that everything will burn

out to the perameter of the region in which ‘pnition occurred”

AYRES I don't think ro,

TAYLOR: Why not?

AYRES: Well, consider the incendiary ignitions during World War
IH. The Fokyo fire storm wasn'ta true fire storm but pretty nearly

av. It covered about only half the area that was seeded. That's a

pretty pood 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 near.y completely,

AYRES: It depends on the weather,

BISENBUD: You probably had a atlien people fishting the DLokya

tire.

DE BOER: That's r.eht. We're taiking about an area in which

you don't have any fire fighting,

UPTON: One ata time, please. Dr. de Muer!

DE BOER: Lbelieve that with a nuclear attack, even a small one,

under the best conditions and where there wars only one sauare mile

of total destruction around pround zero, there would be xobody walling

to vo into that city to fight fares. [would anticipate that within «

very short period of time fires would spread over an area twenty
vtimes that caused by the bomb, The indirect effeet could casily be

more devastaticg than the direct effect.

AYRES: Ll go back to the Fire Service's own catesories which

showthat about two-thirds of the time it won't spread even af nothing

is done.

TAYLOR: But that's a forest whichis all wet.

AYRES: it's not ail wet. Some forests are extremely dev, 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 tnere some survivors in fapan fro:n the fire

area, who were 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 move out or stay in or do whatever they wished,

DUNHAM: In Dresden and in Hamburg they suttocated,

 



380 DASA 2019-2

EISENBUD: Yes.

TAYLOR Vas ait true in Hiroshima that essentially the entire area

that was ipsited spottily burned until everything was gone’

WARREN: Pretty much,

PAY LOR: How about Nagasaki?

WARREN On the way down, or on the way back from there by

train, fwert to Osake and then to Yokahama and back into Tokyo.

The ditference in the cemains was that in cities that were not hit by

the atom bomb there were little islands in parks-—a little bit of shrub-

hery here and there and parts of buildings, Certainly a lot more

chimneys were standing up and it was quite different from the complete

that ashes that were in Hiroshima and Nagasaki, Sure the spectacular

big tactory chimineys and the concrete burldings.....

PAYLOR Were they completely putted, 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,

FISENBUD: Staff, [don't think I've ever seen reports on the weath-

er conditions in Navasaki and Hirosaima in the days preceding the

bombings, Do you recall whether it was generally wet or very dry?

WARREN: There was a lot af cloud cover and, you see, Hiroshima

was only a secondarytarget, But the pilot happened to sce it in a hole

inthe clouds. So he turned around and went for that because it was a

tarpet on lis Iist. [think Nagasaki had quite a few clouds but not as

badly cavered,

DUNHAM Merril asked what had the weather been the previous

tuo wecks,

FISENBUD- Yes,

WARREN: Robe was the prime target, Nagasaki the secondarytar-

get, and he actually went to Kobe and he turned around, yes,
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LANGHAN!: 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,

EISENEPUD: My question wasn't directed at the veneral situation

with respoit to moisture, What kind of erain’

WARREN: The humidity was up. This was just before the typhoon

started and the rains came a vreat deal about the time we were there,

We were worried about our instrunents vetting wet and shorting, the -

batteries running down end that sort of thing, We would frequeatly

have to wait until the shower was tnrouch and then go out again,

DUNHAM. May Lask a question inimy ignorance’ ‘This vets inte

the definition of a so-called fire storm. [sn'tt almost by definition

self-limiting because it sets up air currents towards ioel!?

AYRES: Yes,

DUNHAM: Once it's been defined, that is”?

FISENBUD- 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 ancther fire storm somewhere,

AYRES: They do tend to burn more cormpletely thin confleurations.

Once you have a fire storm, probabiv by the time ait burns out theres

nothing left in the area,

EISENBUD. No, but then you've got a large area of several 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 oxycen di ficit right around

the fire so that a lot of people can die from the oxygen deficit”?  
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RISE SNEBUD Yes. This was a dramatic part of the German situa-

tion, Por chose ot vou whe haven't seen it, there's a very interest-

Ihg Cocumert whichis a report trom the Hambury police chief, [t

has been translated into Mughlish and is penerally available through

Civil Perense circles. It describes that particular fire storm in-

which the most particular cause of ‘leath was suffocation: people who

West satin a pool of therr own melted fat.

AYRES: That's a differeat cause of death but a lot of peaple

apparently cred of carbon monoxide poisoning,

TAYDEOR Yes.

HOISPMBOUD: This was suffocation,

UPTON Of course there was the Coconut Grove disaster, avery

much smahier one, mn which people were killed in the stampede, the

panto and the suffocation, —

TAYLOR, [think it's important, though; at least some people

claun 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 ait true that there isn't any oxygen around?

TAYLOR Tthiok same 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 Tf there s enougn oxygen to feed the fire, there's enough

to supply the people,

TAYLOR: Yes.

AYRES: But carbon monoxide is another matter,

EISENBUD-: Carbon monoxide is another form of asphyxiation.

That's academic..

TAYLOR: It may be possible to pct good air.  
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EISENBUD: You would have to take out the carbon monoxide and

put ina filter, chemicals, and so on,

TAYLOR: Yes, It's a littre 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 anys

thing?

WARREN: You mean you would hke a little prayer at this point”

{Laughter£

ERISENBUD. There aren't many things that there's peneral apreec-

ment on, but }think—no, there are several, I think it seems to be

generally aureed 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, Ict's say, 1900. Where would you place the level ot

subsistence? The economy is going to drop down so the peuple 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: [think by comparable dollars.

DE BOER: That's usually adjusted,

DUNHA M: It is?

DE BOER: Yes.

EISENBUD: These are important figures, I hope you're right.

$20 billion in 1900, Over how manypeople’

DE BOER: 100 million,

BUSTAD: Have I been suffering under a misapprehension’ Asa

rule of thumb [ assumed the predicted attack at the present cuime tnight  
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reduce the GNP and pupulation to something bke in the 1940's.

Is that a reasonable approximation?

AYRES: Phe way | Jook at it, in the 1940's,

BUSTAD Yes, onthe 1u40's,

AYRES: That's the way it appears tome, [t's unlikely we would

be back as far as L929, [would say.

REISE NBUD Lobject most strenuously to this conclusion,

DE BOERR do, too, EP would say 1&49, which 2s much better!

[ Laughter]

BISENBUD. T would yo even further back than that. [ don't think

[ would go to L400 but [ might po to about 1650 or 1700,

TAYLOR You would stay in 1967, There are certain things that

you know howto 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 meaninuless,

CONARD- Ona per capita basis”

TAYLOR: [think that's meaningless, too,

EISENBUD Yes. Fer capita is an industrial society is very dif-

ferent than per capita in an agrarian society.

TAYLOR: Exactly, We might become an ayrarian society in which

we tnivht ail be happier; I don't know,

EISENBUD: [think a hell of a lot depends on this point that Staff

made. If it's true, for example, that plants pet rusty as quickly as

he indicated.....

AYRES [thought there was sorne misconception. I didn't think

he was answering the same guestion vou asked, His point was that

after a few days you would have to take the machinery apart and make

sure the bearinys are oilec, and so on,

FISENBUD: Yes,  
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AYRES: That doesn't mean the plant is useless after a few days,

UPTON: It seems to me, Merril, we ought to appreach this in

steps, Perhaps the first step would be to consider the surviving

population, Then we would heve to look at the ave distribution of the

pupulation and the state of the industrial potential, and so on,

DOBSON: [thoroughly apree with that, [t seems to me it is the

omy really meaningful way to look at it. In this connection, L would

like to ask whether anybody feels that the idea irs completely far-

fetched that the porulation would be closer to zero’

DUNHAM: No,

TAYLOR: With that level ofattack”

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 i940, I obtained it by subtracting the numbers that yeu pre-

sented,
 

UPTON: You said 60 te 70 million dead and about 745 miillica in-

jured. So th ¢ does add upto 140 million.

DOBSON: You mean we are still dealing with this particular sive

of attack”? .

  

EISENBUD: Yes, One of the things that has bothered me, which

‘IT mentioned yesterday, is the fact that these casualty figures, as I  #

understand them, are predicted on « 450- rad LOD-50, and it could be ao

that under these circumstances the LD-50 1s lower, voy
ay

DUNHAM: Or higher. 2

EISENBUD: Or higher?

DUNHAM: Yes,
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CONAR ID Wath the fallout you get a prolonged rate,

FHSENBUD Lwas thinking of the fact that there would be all kinds

of opportunities for anjury and intection,

UPPON, If sou take the conditions you postulated, 60 to 70 niillion

thad and 75 midligs. aoured, calbat 40 millions. ...

WARREN: Why not say 50 percent of the population is gone or is

useless and 25 vercent of the industrial capacity is left or sume

fipure like that’

UPTON, Where do these 40 million survivors live? Tinsy're all

out in the boondocks, What can they manufacture’

WARREN: A lot of «mall towns were unhit, too,

AYRES. Not just small towns,

UPTON: [think :t's crucial to consider where these survivors

are and howold they are.

EISENBUD: Yes.

AYRES: We don't have any of the numbers ane [ don't know that

anybody feels like tawing my word fur the numbers since I don't re-

member them very precisely, except [have a strong fecling that you

are all overestimating, If you have such an attack the number of

dead is possibly 4) or 50 million and the number cf injured is some-

thing like 20 million.

DUNTTAM: Your definition of “injured, though, is important,

Are these haspital cases or are they people with one broken finger”

WOLFE: The camut.

DUNHAM: Tthink it's a pamut figure. If they re seriously in-

jured, there's a bigger drain,

FREMONT-SMiTii: Why do you assuine that there are fewer in-

yured thar. dead'

AYRES: Because the injured are the ones that are on the periphery,

“car+oem

 

   

 

Oe

  

s “
te ee

‘
a
e x

 

i
se
te

6
a

  

N
a
s
a
a

 

ia
th
e
B
dd
aw

ie
ea

y
bi
ti

o
e

is
hG
R
a
l
k

a
t
.

Y

(
i
h
e N
y

* “4
o
e

ce

o
n

A
y

Bi
ro
n



 

SESSION VI! . 387

FREMONT-SMITH: They are the big periphery on the center,

There's a big peciphery around 20 square rules,

AYRES, It's a Jone periphery but the center rs mere dessely

popuiated,

UPTON: How about the capacity of the dead as opposed to the

capability of the living! []aughter]

MILLET: How about the storape of basic materials’ Are they all

underground and can we get to them or have ‘hey all vone up in sinoke”

FREMONT-SMITH How about funeral directo: s! Laughter]

AYRES: You're addressing the question of differentia’ survival

ef people and of different types of skills,

UPTON: Yes. Have you really climinated the most productive

people in society?

AYRES: No. -

UPTON: Are you left with, say, half the productivit® you started

with or a very much srraller fraction?

AYRES: As regards people or equipment, or what? You certainly

have eliminated most of the psyciiiacrists, [il agree

FREMONT-SMITH: That's bad! [Laupnter]

AYRES: You've climinated tugh fractions of c:rtain e. ministra-
. 4

tive skills, 7

FREMONT-SMITH: Have you eliminated all the patients of the

psy’ hiatrists? |

AYRES: Probably most of them,

WARREN: You've eliminated those ot inthe country with tre

swimming pools,

UPTON: Tew alout the industrial p.uductivity’? It would seem

that you have knocked cut nerve centers, you nase Knocked out the  
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Wnet the enemy attacks the darpewt cat. treet wath hee tient bora and

the o he attr) & Une largest reqariuirg esty wath hase meat bomb ane so

op, Moatallbthe bombs work, yotltunderetand, co there moa certacn

randomuess,  btteaweh tune he looks te see whieh remarning bere

cities are lett aed he poes tor tue berpgestone, Eo you eri the leegest

LO} cites inorder, you wll desteoy somewhere inthe cetpbborhood

of 60 percent of the population tassuming oo sursvivorga in the atacked

citiesd., Anybody who knows this should tell us,

TAYLOR Lreniember one thing, ane thatis that twenty cities

had 40 pereent of the U.S, population and those twenty retrepolitan

accas would presumably be absolutely destroyed,

AYRES. Yes, if you've wiped out the whole metropobtan area,

But don't foreet the New York metropolitan area, which has 15

million people, also covers quite a large area and it takes mor- than

one Hom) to do it,

HISENBUD The last time [ looked atit, 20 percem of the lew

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 50 percent of the misceilancous manufacturing

capacity but onty 50 percent of the electric power production is gone

wh 20 percent of the harbers would be gone, of maybe more like

45, It varies from onc category to another,

Now, if on the other hand you want to attack petroleum refineries,

you'll get most of the petroleum refineries with the first fifty bombs

but you won't get very much population, and so cn, Seo the vornt is

that there is a much greater surviving capacity ou' side cf the big

cities than anybody really thinks until he Icoks at the numbers, And

there are a lot of small cities between 59, 000 and 1530, 900 in popula-

tion, rnost of which have productive facilities of cne sort or another,
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BRISENESUD  Lehisk orn the basta of what's treeware at weousbel tee

very nice df we could go another day or two heee past di tensoyg ta the

reports that these various peanie could orparice,

DUNEHIAM If we could pet come documents,

RISENBUD Yes,

DE BORER: [f we couid have this an documents, or better, have

sutneone why has been invelved in such studies. Vhore are & pumber

of people in the (rele ot andustriat development and economics who

have done work inthis acea and who would have easily avariable ine

formation, [think this would be very helpfan.

UPTON: Woulin’t it be very helptul (a have both, to have docu.

ments in advance of discussion and then knowledpeable authors,

those who have prepared the ducuments, to present there views”

DE BOER: Yes,

UPTON. Discuss them,

DE BOER: When we talk about the GNP, how many of us can pove

a definite figure of the GNP?

BRUES: I don': 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 cauces somebig

thing to be irreplaceable, and the «enormous complexity and interde-

pendence of things at the present time as compared with filty years

ago or less,
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PAV ECHO befor t see why tt should take conser than it did the

fir at tate.

SEES  Pdoen't mean thui at wilh tare us EO years to da it the

next tne. out that weil be bask aon the siluatian of LOO years ago,

OUSNHASE Por Gorty-erght hours we would be back to the Stone

Awe unonest ofthe country and then within two weeks maybe up to the

Roman times, Perhaps ain three months we may be up tu the Middle”

Ayes an terms of certain things, You've put to think of rt as a dynam-

HE GEIVALIGN. we ee

BISENIUOD Yes,

DUNHAM. .....vhich is changing all the time.

RISENDBUD But the thing «ce didn't discuss, yuu see, was this part

of the curse, Tfrankly dent Know how to taik about it. [ mean, for

exainple, you've pot 49 muallion dead people that have to Se picked up,

Who's potog to pick them up and move thetn isto piles and dispuse ol

there, and then let's say.....

WARREN: A lot will be burned up.

EISENEUD: That's right,

AYRES: Interms of the particular attacks we described, I've been

ebjocting tc other people's assessments. [believe that surviving

capacity would be of the order of 30 percent but chat surviving pro-

duction in tre first year would probably be down 15 percent.

DUS HAAL Down to or down?

AYRES: Downto ¢ sout 15 percent of pre-war, But it could come

bacpretty fast, though, and that depends entirely upon how much
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PUMEEAM Tt ete cack tu the payee bh oeocral Laster a,

WAHRKEN What sbout the agricultural productian

AYLES That woutdalt be tuo arly fate Proatatdby co Co ab pereent

of pre-war capacity could survive,

WARHEN Our econemy ts built od avery short string nowadays,

Take, for iostance, the seed that’s planted. PE looked into thig cor-

siderably on a corimuttee, «a cong time avo. In the bcde evere

fanuly nad a nnchen parden aia complete set of pardentny Couls,

shovels, rakes, hoes, even ploughs and things.  Tovay you seldom

tine this anywhere, and it's ne longer the horse and the mule that

could eat off of the prass, Nowyou've got big agricultural farting,

A tractor has replaced horse and mule and the tractor needs diesel

fucl or gasoline and frequent repairs, Whereis the seed to plant for

next year’ It's usually net on the farm; it comes from a big silo

somewhere and it requires railroad transportation,

AYRES: All of these issues have been studied in yreat detail again,

WARREN: [think they all contribute to that recovery.

AYRFS: SRI has done a detailed study some years ago of pre-

cisely this question. Vhey assumed much bigper attacks thin 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

stockiling ot seed, how much of this, that, and the other thing 1s

available, This will make a tremendous difference initially,

TAYLOR: [ woulda like to ask a very broad inteprating question to

try to focus on what we've been discussing in both sessions. The

gereral 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 @ postulated attach, presumahiy as

the result of general nuclear war, without any further civil defense

preparations beyond what we have now, will produce an eifect on our

society, and presumably on the opponent's society, which 's aot at

all catastrophic.
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ure Eosedte ce the stuciese the statement, which ve made periodically

Leoiaby of cet ose roment offacueds, thatoa se nerad puciear war means

the end of casolivation, Bas noe basis whatsecever., Mow, ts that true!

Is what DT hace sar correct!

AYRE Dhat's true, except thatat leaves the one mator question,

Whet about our secrety, the fabri of soucety atself, will that sursive’

Qur structures, our equipment, cur skiths, our people, our land, our

resources, all of theae wall survive enough so that ifthe will and the

social structure stirvaves, we can come back, [don't think we're

talking about poring vacr tu $400; Pthink we're talking about going

back tu bed0oor at worst £829 in terms of the economy,

GOBSON Dr. PFavlor, an connection with these estimates, es-

pecially those oto much lurger attacks, when you talk about the end

of casalization, the end of civilization in the world is one thing; the

end of the United States, whichis a Limited thing, a more lirnited

consideration, is another thing, Is this consideraticn impossible or

ruled out by the authors of these studies? Thats, if you're going to

kill, so...

TAYLOR: LI don't believe that even they know because it's sort of

an wunponderable question, What will society do urider these very

different, very new situations’ [Tf it's really so chat evervbocy will

comevut, whereser heirs, and sav, ‘Yes, Ewould 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 populatio. can be killed by a very

jarge nuclear exchange’

TAYLOR: No, Idon't thank it's a ridtcuious idea but T think it's

not a possibility with the forces that now exist in the worid,

WARREN Given another ten years, that woule be different,
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Was a teboency te accept the fact that there was morpture oi the

lorests go that you woulda t have the arlespread. oe...

AYRES At Shi they nave stucied attacks involving as much as

20, G00 mepatons, whichis certainly pessinistic !

EiSeNBUD: Um thinking of hearings, Pin thinking of the Harbor

report, Uve seen your stuff, whichis goad,

AYRES: (didn’t make any particular assumption,

EISENBUD: No. The RAND reports,

WARREN: Could we get some of those hearings issued to us?

EISENBUD: ‘roucan, [ started to say that this 3,099 MTP might
only be 20 KT if you accept the dreadful situation that Ted's worrying

ahout where maybe some Cuban refugees get hoid of a 20-K PT bomb and

explode itonus so that we will get into a fight with Russia, and they

can get Castro out during the confusion, Atrcer all, they cid tery to

bomb the U.N. And at could go up, | suppose, maybe to 50, 000 of

100,000; you name it. ft could be combined with BWCW,

AYRES: At that level you don't have to worry about the survival

of anything. —

TAYLOR: [think that's the Jevel at about 20,000 MT. When you

start addiny up targets andplacing carefully on them one thousand

20-MT bombs and you can kill everybody outright by even including

heavy fallout, you can venerate a situation in which I think it's at

wast a tenable hypothesis that-in the next few months everyone would

die.
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AYRES Tes,

PAYEOR hls, Pthink it’s very important tr add that there is a

United States inthe state that it's ia now in beo7. Lf yuu ask what

the situatioa «cule te with «a £0, COO.NET attack with various Finda of

breidy purposetul cavel defense actrity, Chea the artawera art Cotte

pletely clitterent.

DORSON Yes,

BPREMONDT.SMEPED Thin te exacth the contrast that needs to be

focused upon, f would hope that, perhaps, mest time, if we select

some fairly sharply defined asaurnptiuaa ae to what we sre deaung

with and «tay within the frame of rcterence of those asrunptions, we

will have plenty to deal with, and we will alsc come closer to ci fing

the difference between what would happen todav compared with woat

would happen after dStao years of intensive preparation, that might

be very much te the point. [think that it's perhaps posable to get

scime of these reports circulated to the group, rant at?

HEAGLEK: Yes, oir. There are certain ones that could be,

TAYLOR. tt would be nice if there Were a sumnrmary, justia

thumbnail sketch, of all the studies of this kind that nave heen made

and, uf posrible, overall conclusions,

AYRES You don’t want te go into thar, There are hundreds and

hundreds of such things,

TAYLON Are there’

HEMLER. Yes,

FREMONT-SSUTH It wocida take ten years to pet a summary, but

we could do that casily,

TAYLOR: There are a number of significantly ditierent osc or

something’

WARREN. The heatings are the ones,



SESSION Vil v9S

PMEMLER  Pthane thre shou. ue dune,

HIDE SBUD  btheur that pertans what vou would reatly line as
teking the b, du0.°CL case veraus. the 2 dee MO Case wera sGnies

thing inbetween, and see what toe cons hao ian were,

BRUES: Are there hundreds of reports because tiey Geak wath

different aspects or witr cilterest eusumpticus se to thar attace

Or because they disayree co ther co clusions:

RISENESUD Cthine the discussign vould re cdly only te mreaningsud

ul you projected at Cor SS years from aos, Tl nave a leeling that the

Aituation that we're ine likely ts eeast for gure wa while, but tech.

nology is advancing rather rapid.y, and ruatas 2 would seer possibie

tu ciseuss today’s orcblesne on terms of the weapons o: 20 yearn ayo,

{think we should took to dtecusea the prohlens of wer in terms of the

weapons that will he bere 20 years from now,

TAYLOP- [hat makee lt eaccer tecauae the total yreld of the

atockpile inthe United States rs going down, ff you petit 2 years

ahead, it may actually be siumrple,

DUNEIAS: [think we should tock tu the cones and the science

fiction people for our basic assumptions then,

HISENBUD. Tve alwaya felt chat the emprasta on disarmramect

wasainthe wrong place. Pthirk that we spent toe nouch tires Caley

about the ceesateen «fo weapon teeting att suc lear weeps cle eel ope

nent arrest when we she old have Seen floukiny ators thods of weapone

dehvery and limiting arro rail esee actitepice lelivery, bee nue

even with the present methods of celivery aud the prorected roethod«

of delivery we doa pretty good oo with Hiroshitype borite.

TAYLOH That's why it's gesdown, net because of arme cantral,

BISENABUD Of coarse,

WOLEPE: Merrit, your pian ter 0% veare from aow aoutd roare the

decrmton twice as cany becauer thea ail atatw aid be epecuiation,

PRENMONTD-SSEUTH  Phat'e rictt, Nad corre of wee al the deat!

{laughter}

WOLFE Yea, (woatbe at taatmeeting! fiauchtert!
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WAKER. fo wan't eather,

EPRUES f asaume that there's nothing left that we can do except

to thank eserytody coucerred for ther help, cooperation, wisdom,

shppaort Aid attentiun te etarl,

PREMOS PASMITH And morate,

BEUES Phan you,

DUNTIASt And fhoapeadity, at least frum the atandpaint of the

alle ets,

PHEMON FeSMETID Uirnvery grateful to our two co-chairmen, to

Colonet Hemier, to ‘elle for petting things started and to everybody,

Dwant to express, on vehalf of the New York Academy of Sciences,

OUF eformouus appreciation to cach and every one of yuu for coming

and participating and helping,

TAYE lL would hike to second that vote of confidence because

‘hie oftpearv ation sya the only one that has ever sent me a ticket to

comer oack tothe States! [Laughter] As everyone knows tive been

lucky Ca get renmbursement tor a tickel withia six months.

PREMOIOP-SMITH We'll send you another one, cume March!

Plauhter} Vhapk you allbvery mach.
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