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1 P R 0 C E E D I N G S 

2 DR. BUGHER: It falls to me to start things off. 

3 First of all, according to our records, everybody is Q 

4 cleared except one gentleman who in the short time we could 

5 not put through a special clearance. On the other hand, 

6 while we have to observe the technicalities of the situation, 

7 AEC would not have them communicated restricted data. So we 

s may have to observe a certain silly routine at times. I 

9 don't think actually we get into much in the way of restricte 

ro data. Among the military we can discuss restricted data 

11 anyway. We may have to observe that minor formality since 

12 there was not time to arrange a special clearance. 

13 As far as the purpose af the conference, which 

14 you all know, I would repeat that our major purpose is to 

·-
15 assist in bringing together all the pertinent data and 

16 executing the necessary analyses of that data of the study 

17 of the persons who were injured by the fallout of the March 

18 1 shot among the Marshall Islanders. That includes also 

19 certain task force personnel who were exposed at that time. 

20 The situation of course is a unique one as far 

21 as past history is concerned, because ~e have no similar 

22 episode previously in which whole body gamma radiation 

ARC 

23 combined with extensive skin contamination has been observed n 

24 a large group d. people resulting from mixed fission products 

25 
The only other group of people were involved in the same 

Department of Ener y 
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1 detonation, the crew of the Japanese fishing craft, which 

2 was about 50 miles north and somewhat west of Rongelap Atoll, 

3 and was caught in the fallout, apparently being to the 

4 north of the main line of concentration. 

5 So that although these people do not come into 

6 this particular discussion to any great extent, it appears 

7 that the Japanese had somewhat of the same magnitude of whol 

8 body exposure as the Rongelap people did, but with somewhat 

9 more skin lesion as a result of a longer period c:I. contact 

10 with the skin surface, due to poor washing, fundamentally. 

11 The la.rger group pf people are those with whom 

12 the special medical team dealt. This report, which is_ 

13 being evolved, will be an extremely important one from the 

14 standpoint of the medical information and will be a guide 

15 unquestionably in many of tfie military considerations of the 

16 effect of radioactive fallout material. 

17 There is another large element in the picture 

18 and that concerns the international relationships which have 

19 been thrown into considerable focus by this event. During 

20 the last three days of last week, I had to sit wi1h the 

21 United States Delegation at the UN because this matter is 

22 now a subject of rather violent and acrimonious discussion 

23 in the Trusteeship Council. The United States under the 
ARC 

24 trusteeship agreement of 1947 holds the Pacific Islands in 

25 trust, among them being the Marshall Islands. That mandate 
Department cf !:>~rg 

Hlstcr~~.1 1 ~ c ~;·~e 
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is administered by a special trusteeship organization, 

actually under the Department of Interior now. It was 

formerly under the Navy. As such, it is responsible to 

the United Nations and under the original terms, the United 

States held the right to withdraw such lands as might be 

necessary for strategic and security purposes, but beyond 

that, to administer the whole area for the benefit of the 

people .concerned. 

Bikini, of course, was separated from the islands 

of free access before the trusteeship agreement was reached. 

Eniwetok was separated about that time. But in view of .the 

commitments that the United States entered into volunt~rily 

at that time, there was unanimous approval of the trusteeship 

by the United Nations Trusteeship Council. 
.. 

Now we find that this is being used as one r1 the 

weapons in the war of maneuver. The Marshall Islands 

petition, which was sent in by a group,. particularly 

at Haj.uro, is used as a club now to establish a case that 

the United States has been false to its obligations as a 

trustee; that it has deliberately destroyed lands belonging 

to the people governed; that it has injured them in a series 

of experiments where, quoting various Congressmen and high 

American officials, we documented that not only did the 

meteorologists find themselves unable to predict anything, 

but the scientists were unable to anticipate what would happ n, 
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1 being greatly astonished by the results of what they had put 

2 together. 

s This is the theme being pushed by the Communist 

4 group particularly, largely comprised of the Sov:ift Union, 

5 India and Syria at the present time, in an attempt to get a 

6 resolution adopted which is condemnatory of the conduct by 

7 the United States of the trusteeship of the Pacific islands. 

s One of the strong points in this situation is that 

9 in fact nobody did die, and all the people have apparently 

10 recovered va:y satisfactorily. Movie films are available in 

11 New York showing the relocation of the Rongelap people·on 

12 Madro Atoll in a very beautiful setting in which the new 

13 houses are located, the people obviously happy and healthy. 

14 The Uterik people also shun returning to their homes. So 

15 far I think that film has not been shown because there was 

16 an agenda wrangle immediately which would defer this film 

17 showing until later in these hearings. 

18 So that is the atmosphere which exists in the UN 

19 in which this whole thing is being used as a diplomatic 

20 weapon. We are fortunate, indeed, that the prompt response 

21 of the medical groups concerned was so effective in insuring 

22 the medical care of these people, and that the whole thing 

ARC 
23 

has turned out so happily, as far as the welfare of these 

24 
people is concerned, apart from the human concern that one 

25 
o~n:1r£fY' 0 ~t of Er.e:-gy does not like to be responsible for injury to anyone. 
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1 T~re is a very significant international issue 

2 involved here, with the fundamental argument concerning the 

3 rights of the trustees. 
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So that is somewhat the atmosphere in which we are 

working, and one <1 the reasons why it is important to get 

this report, not only in the very best scholarly form that 

we can achieve, but also to do so in a minimum of time. 

Eventually I hope we can also declassify the report, so as 

to have it published as a piece cf medical literature with 

much medical importante to Civil Defense, to people 
. . 

interested in radiation injury, and a lot of other things. 

So I think we will realize that everybody in the government 

concerned with this problem is really very grateful to the 

group that carried on this investigation so effectively and 

achieved a very high order of scientific cooperation which 

existed throughout the program. Everyone who was asked to do 

something did so with very good will and enthusiasm, and 

turned in the very best job he could. There was no 

scrambling for position or notoriety in any way. I think it 

was one of the most satisfactory efforts that anyone could 

wish for. 

You realize, of course, that the study and the 

report which you will produce is only the beginning; that the 

report which is in progress of preparation is only Chapter 1 

of a larger volume whose termination cannot yet be foreseen. 
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1 In other words, these studies will have to continue for. 

2 an indefinite number of years. We hope that even after 

8 several years, that we will see pretty much the same graip 

4 of people still interested in this problem, and actively 

working on it. 

6 We will some time later get to the means by which 

7 we hope to carry on the program and to get on with the studie 

s through the succeeding years. Despite the fact that everybod 

9 has recovered now, and looks hale and hearty, naturally we 

io have certain reservations about what may happen in the course 

5 u of 15 to 20 .years with skin areas, which have been affected 
i::i. 

§o o . 12 by as much radiation injury as occurred lE re, and whetl;l.er 
t:l~ 

·= = t: B 1a or not we will find spermocel carcinoma, one of the long 
8. ~ 
<II·-
~ ..c 
r: ::l 14 term sequellae of the lesions. I do not know. It is a 
&; ~ ... 
<II 

~ 15 matter of speculation. But-obviously it is one of the things 

ARC 

AOf'IJ'I''"""' r;vnl~r.:.; 

16 that may give concern. 

17 Captain Yarbrough, have yai any additional comments 

18 that you care to make at this time before we get eveiy body 

19 to work? 

20 CAPTAIN YARBROUGH: I have nothing particularly, 

21 Dr. Bugher, except tha:tthis particular incident has 

22 brought to light the fact that it is quite difficult to keep 

23 together personnel in the form of a unit that can be quickly 

24 activated and transported to distant places for studies of 

25 this kind. I am sure that all people in the military at this 
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1 time realize that there is a critical sitmticc with regard 

2 to personnel, more critical perhaps among medical personnel. 

3 This was a subject of considerable discussion at N L 

4 some two weeks ago, where we have made some effort to at leas 

5 keep track of personnel so technically trained that wib 

6 some degree af efficiency in the matter of time that we can 

7 pull together some of the uni ts again. 

s Essentially we have realized that this is a rather 

9 mountainous problem. I don't know how far we would get 

w with it, but we intend to continue efforts to at least keep 

11 locators on thes~ people where we can requisition them, or 

12 request that their services be loaned for solution of such 

13 happenings as the recent Marshalese incident. 

14 DR. BUGHER: Thank you very much. We have a plan 

15 to split the various people-up into study groups, and give 

16 them about an hour and a half 1D get their facts and figures 

17 in order, and then return to the meeting. We are just a 

18 little bit behind time, but we will try to make it as 

19 quick as we can. In other words, if you can cut a little 

20 bit under the hour and a half, that is to the good. 

21 Did everybody get these agendas or did nobody get 

22 an agenda? I am afraid I am the culprit here. Then one 

ARC 
group is to consider the estimate of external dose, with 23 

24 Gordon Dunning as group leader, Sharp and Sondhaus to work 

25 with him. You will probably want to get off in some quiet 
·. ~r ~:1crgy 

; ~Jvlv;'i(i;y'3 (]fff~:e· 
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1 place if you can find it, and see what you have. 

2 Then for the hemologic findings, the dermatological 

3 evidence, and the general clinical studies, Bond as group 

4 leader, Conard, Cronkite, Browning, Dunham and Hechter as 

5 members of the group. That group will need a little larger 

6 room, I take it. 

7 The third grCXJp for the nature of the fallout, 

s internal depositiai, urinary excretion, body burden of the 

9 long term hazard, we had Merrill Eisenbud as group leader, 

10 but I lwe not seen him. He is not here. I understand he 

11 is on vacation. Walter, would you act as group leader for tha 

12 discussion? 

13 DR. CLAUS: All right, I will try. 

14 DR. BUGHER: Harris, Cohn, Harley and Imirie to 

15 join in that. 

16 The rest of us -- if there are any "rest" -- I 

17 believe there are some more left unattached -- can discuss 

as informally as they wish these matters. 

19 Now, as to location, I 'WOUld suggest that perhaps 

20 Bond make use of my office for his group. 

21 DR. CLAUS: I think perhaps we can use my office. 

'22 DR. BUGHER: Gordon Dunning and that smaller 

ARC 

--' , t :::f f>::gy 
His:cr:~r.}s Gf~iG'.3 

23 

24 

25 

group could use Dr. Dunham's corner. Then we will break up 

for that individual group work until 10:45. 

(Thereupon at 9:45 a.m., a recess was taken until 

} () 
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1 11:15 a.m.) 

2 DR. BUGHER: Dr. Dunning, are you ready to report 

3 on your group on the dosage problem? 

4 DR. DUNNING: Yes, we are. 

5 ESTIMATE OF EXTERNAL DOSE (SURFACE AND WHOLE BODY) 

6 DR. BUGHER: Would you care to come up here where 

7 you have a blackboard and chalk? 

8 DB. DUNNING: No, I don't think so. I would like 

9 to call on Dr. Sondhaus to present some of his ideas here 

10 first, and then I will try to summarize the committee's 

11 findings after we get through with all the "ifs" and "buts", 

12 and "whereases", and we will try to come up with speci.fic 

13 numbers. 

14 DR. BUGHER: That is what we want. 

15 DR. SONHAUS: What we have ro nsidered in NWL were 

16 several points concerning tlle data on 1he extenal doses. 

1'7 The first questiai was the calibration of instruments used. 

18 We have quite a bit d conflicting data to some extent. We 

19 chose for the most reliable that of the RAD SAF SCOVEY 

20 group on the 8th of March. This was done with more 

21 adequately calibrated instruments, and we have data on the 

22 
performance of the T-1-B. 

ARC 
23 

The second question was the energy distribution 

24 
of the fallout gamma radiation, and its effect on the reeter 

25 
Dernrtm,...,t oi ·~ '. T;"] response. Concerning tllis, we have some spectral 
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1 distribution data, whidJ.was taken from fallout samples. On 

2 this we performed a calculation which takes into account 

3 the degradation of the energy due to scattering in the air, 

4 due to the distribution of such fallout on an infinite plane. 

5 The next quest ion was the rate of decay of the 

6 fallout mixture. Here again there is a certain amount of 

7 experimental data which seems to indicate that two exponents 

8 should be used over the period of time in which we are 

9 interested, namely, a .8 or .9 exponent during the first :l:>ur 

10 hours to four days, and from four days until 25 days, roughly 

... 11 i:: as 
an exponent of about 1.6 seemed to fit the combination.of 

i=. e . 
oO 

12 Q 
e.o ci 

the Neptunean and fission product combination. 
i:: -
·~ i:: 
t: .8 13 
0 1:1: 
i=. i:: 

~:.= 

The best estimates of the dose rate at the time of 

"' 14 = Cll 
~ ::-.: 

evacuation were computed, using these factors, and the time 
;.... 
ai 

'Q 
15 < of arrival of the fallout, and the duration of the fallout 

16 with the remaining questions considered. Since there is 

17 very little accurate data, except in the case of Rongerik for 

18 the time of fallout, the best estimates possible were mad~, 

19 and doses were calculated on the basis of either a very short 

20 fallout or the longest possible fallout that could be assumed 

21 to have taken place consistent with the. time of commencement 

22 and the dose rates which were read at later times by the 

23 survey instruments. 
ARC 

24 Based on these considerations, we have several sets 

of doses which are in substantial agreement with Mr. Sharp 
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1 and Dr. Dunning, and I think I will leave that for him to 

2 summarize. 

3 There are minor differences in the approaches and 

4 also the numerical values of the parameters, but these do not 

5 seem to lead to any sharply different values. I think that 

6 is all I have to say. 

7 DR. DUNNING: As the group can appreciate, there 

s is a g?,:eat deal of uncertainty in trying to estimate the 

9 numbers. Different instruments were used by different people 

10 at different times, and different places. Some instruments 

11 were calibrated recently before use, some were not. In 

12 addition to the actual sur~s taken, of course, theoretical 

13 computations were made, such as the ratio of formaticm of 

14 Neptunium and fission products for this particular device, 

15 being of the order of .8, for exampJe, and then trying to 

16 estimate what the relative dose rates would be at different 

17 times after detonatiai and trying to come up with an 

18 integrated dose for the times of interest. 

19 In the case of Rongelap natives, the fifth or sixth 

20 hour after the fallout to the time of evacuation, there was 

21 still some uncertainty as to the exact time of initial 

22 fallout, even uncertainty as to Neptunium contribution, 

23 uncertainty as to where the people were. We bad different 

24 dose rat e readings at different parts of the island. Where 

25 were the natives? How long did theg"stay there? Different 

1.3 
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1 dose rate readings inside and outside, but in the case of 

2 natives that was not so important, because in the huts the 

a dose rate readings are almost as high as outside. 

4 In the metal shacks for the Air Weather people 

5 at Rongerik, this was not so. We have such phenomena as peop e 

6 lying on their ~ats for their sleeping at night, the fallout 

7 material blowing into the huts, thoroughly covering the buts. 

s The uncertainty of the contribution of the soft gamma. 

9 As you know, most of these measurements are taken by such 

10 instruments as the T-1-B or T-39, where they have essentially 

11 a cutoff value of some 70 to SOON. You are missing your 

12 soft gammas and your beta. 

13 Then I think there is one phenomenon that was 

14 not discussed very much, but which may be important. 

·-15 Unfortunately we cannot evaluate it. We have experienced 

16 this phenomenon in the Nevada test, for example, in Shot 

17 No. 9, in the Upshot-Knothole series. When you plotted out 

18 the dose rate readings with time, you get a definite hump. 

19 In that case the area under the curve was not too great or 

20 significant. But out in the Pacific, where you certainly had 

21 a relatively high concentration of activity in the air, 

22 lasting for probably many hours, you might have a 

ARC 
23 significant contribution from sky shine that has not and 

24 probably never can be accurately evaluated. This will not 

25 

OepNtri"''t of :.::~ ~"TJ 
Hlstor~~.-.~'~ ~~. :: · ~ 

/\;: G i· ~: ·~· :·~ · ~ 

show up in any of our dose rate readings. 
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1 I told you we are going to have a lot of "ifs" 

2 and "ands" but we are still going to come up with numbers 

3 in the end. 

4 So taking all these values, the values arrived at 

6 theoretically, values taken by the survey team, using the 

6 various exponents and so forth, it would appear that the 

7 best estimate we can make for the Rongelap natives was about 

s 150 r. This is whole body gamma. This does not include 

9 
/~ ! j ) 11 P) ,• ll ~ t 

soft gammas, nor the betas. At Elinka"ni, the data are less 

10 firm, but be that as it may, our estimate is about half, or 

11 in other words, about 75. Utirik, again, is less firm.than 

12 Rongelap, but we are not quite so concerned that it is-less 

13 firm inasmuch as it would appear that the value is about 15 r 

14 In other words, we are not concerned in terms of any 

15 biological hazard. 

16 For the Air Weather people on Rongerik, again 

17 we have a whole series of survey data, as well as the film 

18 badges. After going overall the survey data taken by 

19 various instruments at various tim8s and different 

20 people, and 'What have you, it would appear that the firmest 

21 data is to go to the film badges. As you know, some of these 

.22 film badges were in an ice box and some were carried. But 

ARC 
23 for most of the personnel, the film badges were between 4) 

24 and 50 r. For one film badge, representing three Army 

25 
personnel on the north end of the island, their film badge 

Oepartl'Y'"t'f ·~·' -:"'"":"] 
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1 read 98 r. However, in checking with their actual movement, 

2 it would appear that these three Army personnel did not 

3 remain there all of the time. In fact, they were back at 

4 the other end of the Island and inside the metal buildings 

5 for an appreciable amount of time. Therefore, the 98 r 

6 probably represents the upper limit of our estimate. 

7 I would like to give you very firm figures, but I 

s think Y.ou can appreciate the problem, that this is about as 

9 firm as you can get. In fact, maybe we already have 

ro stuck our necks out too far. 

11 DR. BUGHER: Do you have any estimate cf the range 

12 here within which the dose pobably falls? In other wo~ds, 

13 anything that wou~ resemble a standard error? 

14 DR. DUNNING: I was afraid you would ask that. 

15 Frankly, I don't. As Dr. Sondhaus has indicated, they came 

16 up with a range. I have deliberately not put one in, because 

17 I was afraid people would read into that an implication of 

18 a standard deviation. I just don't think the data are firm 

19 enough. 

20 To make the matter still worse, en this agenda, we 

21 give an estimate of surface dose. This is getting into the 

22 problem among other things of beta-gamma ratio, which is, 

ARC 
23 af course, exceedingly difficult to evaluate. 

24 If I may just mention, we have some very limited 

25 data on the Japanese fishermen, where we have some material . ,. ,.. .. ,.. ...... ·.~ Departrnf!l"t o1 l-, ·• _,, 
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1 taken from aboard the ship. I repeat it is very limited. 

2 But be that as it may, making certain assumptions, it would 

3 appear that if the fallout material were to remain in contac 

4 with the skin of the Japanese fishermen for one hour, that 

5 something of the order of 10,000 REPS would have been 

6 delivered to a depth of 7 milligrams per square centimeter. 

7 And if it remained longer than one hour,, which it probably 

8 did in ~ case of the fishermen, on up. 

9 In the case of the natives, we don't even have 

10 that much data to go on. The fact that the natives were 

"" 11 = GIS 
lying down during the evening of March 1, probably contribute 

i:i. s . 
oO 12 0 

"° i:i 
to exposing a larger surf ace of the body to the soft gammas 

s:: -
·~ s:: ..., 0 13 ... ..., 
0 bl! 
i:i. s:: 
~:c 

and betas. But to come up with any firm number as these 

"' 14 s:: oS 

iii::::: 
natives received so many REPS, we felt we were unable to 

... 
GI 

"'=' 15 < The data woulf certainly strongly SJpport the conclusion 

16 that these lesions were due to radiation. Of that there see 

17 to be little doubt. But exact doses I just cannot say. 

18 DR. BOND: Can you give us any estimate cff the 

19 amount of gamma below KV cutoff? 

20 DR. DUNNING: Yes. Dr. Sandhaus, will you tell us 

21 that? 

22 DR. SONDHAUS: Yes. I would like to say that the 

ARC 
23 estimates we have do include the contribution of gamma 

24 below 100 KV in the initt. al spectrum which we have. 

25 Approximately 8 per cent occurred below 80 KV. When you 
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1 translate this into terms of dose, including the effect 

2 of scattered soft radiation from the higher energy lines in 

s the spectrum, the percentage of the dose is still in the 

4 neighborhood of 16 or 17 per cent. The T-1-B cutoff, I 

5 have approximated as best I could with data which were taken 

6 in our laboratory, both recently am a couple of years ago. 

7 The sensitivity falls down quite strongly at a range d 

s 60-50 KV. But evmmaking a generous estimate of the 

9 correction factor, that must be applied to a dose in this 

10 energy region, the overall correction factor for the T-1-B 

11 seems to be ·close enough to unity within the limits cl. ·the 

12 error we can specify here. 

13 The reading of the instrument, I tliink, could be 

14 accepted as being accurate. Since the proportion of the dose 
~ 

15 in this region is small, I do not think that we need to consi e: 

16 that it~ departed materially from the total doses estimates 

17 we have here. The total dose would appar to have resulted fr m 

18 three general ranges of energy. One in the 100 KV to 200 KV 

19 region of about 17 per cent. The majority of the dose in 

20 the 600 to 800 KV region of perhaps 50 per cent. And about 

21 15 to 20 per cent in the 1.5-1.6 KV region, with the balance 

22 of the dose spread out between these three humps. So that th 

ARC 
23 exposure could probably be treated as a composite of an 

24 exposure to each of three separate radiation energies. 

25 
DR. DUNNING: Let na ask you again for the benefit 

/( 
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1 of the group, this material that you used in this experiment 

2 was taken from where? 

3 DR. SONDHAUS: The material for this spectrum 

4 determination was a cloud sample which was flown back to 

5 the laboratory, and the spectrum taken at four days. 

6 Naturally this is subject to a great deal d question as to 

7 whether the fractionation was the same in this portio n 

s of the cloud as it was on Rongelap, for example. Also, there 

9 were other samples taken on some of the rafts which were at 

10 various distances out from the lagoon. I th ink the furthest 

~ 11 one was not more than 50 miles away. We don't have any 
i:i. 

§d 
o . 12 direct spectrum deterniination on Rongelap soil samples_ as 
bOO 

·=a i ~ 13 far as I know at this point. There are some, but this was 

~== Ol 

~~ 14 the first spectrum taken at the laboratory • .. 
~ :a 15 DR. DUNNING: I wanted to bring that out. We did 

16 discuss it in our ue eting. I think we must realize that we 

17 are talking about cloud sample data, and not the actual f al lo t. 

18 What the difference would be, I am not prepared to say. I 

19 think this should be remembered. 

20 Also, the lower value of exponent of .8 to .9 

21 was from material close in at the Bikini Lagoon. Tlis may 

22 not be the same found at 150 miles away. 
( ~ ..... 

This is a throwup. 

23 DR. BOND: What was the calculated value of dose 
ARC 

24 for the Americans? What was the dose calculated in the same 

manner as for Rongelap? 
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1 DR. DUNNING: As I recall it ran between 60 and 76 

2 from the survey team readings. As I say, after considering 

s so many factors, one,that most of these readings are taen 

4 nine days later, and when you start extrapolating ack, if 

5 your exponent is off, you can be off quite a bit. Other 

6 things, how long the people stayed there, et cetera. It 

7 seemed that the film badges worn by personnel, and there 

s were three, might be as close as one might hope to come. 

9 DR. BUGHER: Do you think, Gordon, that the 

10 relationship between the film badge figure, which we are 

11 accepting for the Air Weather Service people, and the 

12 calculated dose v.ttich was mentioned here would also hold 

13 for the actual dose that would be shown by film badges, and 

14 that calculated for the Rongelap people? 

15 DR. DUNNING: I thought of that, Dr. Bugher. I 

16 don't have the firm answer. I would like to point out this, 

17 howeve~, that the Air Weather personnel had metal barracks, 

and they were indoors an appreciable amount of time before 

19 evacuatioo. The attenua1ion d these metal barracks -- if you 

20 will just be patient here for a moment -- here is one with a 

21 factor of two, and so forth. So one might exi:ect that the 

. 22 film badges would show less than the calculated. 

ARC 

23, 
DR. BUGHER: So the calculated figure here of 

24 60 and 75 did not include a factor for the buildings? 

25 
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DR. DUNNING: No, it does not. I think that is 

ARCj~~~\'ES 



20 

1 about the best we can do. 

2 CDR. CONARD: Do you have any data at all on the 

3 beta spectrum? 

4 DR. DUNNING: I don't. Do ya.t? 

6 DR. SONDHAUS: Not on the beta spectrum. I 1h ink 

6 we might be able to make some estinates. 

7 CDR. CONARD:· That would be nice to know from the 

s point of view of skin lesions. 

9 DR. SONDHAUS: About 80 per cent of the fallout 

io was Neptunium-uranium; in four days we could make some 

11 estimates on that basis even though we do not have a 

u complete spectrum. 

13 CDR. CONARD: Anything you could give us on that 

u would be helpful. 

15 DR. SONDHAUS: Surely. 

16 DR. BUGHER: It might be pertinent also, Since you 

17 mentioned the figure of 10 REP to skin from an hour's 

18 contact, to give the asEUmptions on which that was based 

19 with respect to the amount of material OD the skin, that is, 

20 the thickness, and so forth. It is probably true that the 

21 estimate there was a much heavier deposition than actually 

22 occurred. 

23 DR. DUNNING: If you recall, I tried to be very 
ARC 

24 cautious and ~ndicate that the estimates were based on very 

25 limited data, and OD some very shakey assumptions, you 
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i might say. One assumption is that the fallout occurred in 

2 the third hour after detonation. The second, and probably 

a one of the most important, that this material was spread out 

4 to provide a thickness of .01 of a gram per square centimeter 

5 about 40 micron thickness. Here is one that is wide open. 

6 The rest of the assumptions, I think, are not too far off. 

7 DR. BUGHER: That was also based on the activity 

s from John Harley's figure. 

9 DR. DUNNING: Yes, sir, there is another very 

io important assumption tm t would have to be looked at closely. 

11 That is the specific activity was 3.1 times 10 to the 8th 

12 disintegrations per minute per gram on April 7. 

13 Then it was just a matter of extrapolating I 

14 say just a matter -- back again, assuming 1.2, and then ycu 

15 come up with a si:ecific activity on the third hour after 

16 detonation. Then with the assumption of so much material 

17 deposited, and using Rossi's calculations as to self absorp-

18 ti on in the Ekin, we come up with the calculations as 1D the 

19 dose that 7 milli grams per square centimeter hiow the surfac • 

20 DR. BUGHER: What was the activity per gram on that 

21 basis? 

22 DR. DUNNING: 3.5 times to the 11th. I believe 

ARC 

23 this is the figure we want. If you accept 1.2, that is about 

24 the answer. That is in terms of disintegrations per 

25 
minute per gram. 
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1 DR. BUGHER: That helps. Then we have from the 

2 Japanese biophysicists bychance from Osaki who got on that 

3 ship on the 16th, 16 days afterwards, and his estimate was 

4 a half curie per gram from the materials he scraped up. He 

5 had first access to it, and he scraped some up and 'took it 

6 home. That information oover appeared in Tokyo. He included 

7 it in a memorandum, you will recall, in an addendum to a 

s letter his wife wrote to President Eisenhower. Tm t :is where 

9 we got our information. That seemed to check in pretty weU 

10 considering the uncertainty of exponent, an:I the variation 

11 of instrument, and everything in a factor of two. 

12 MR. UflRIE: What would be the calculated hard 

13 gamma dose? In other words, of this 10,000 REP, how much 

14 would be equivalent to a T-1-B meading? 

15 DR. DUNNING: You-tell me, and I will pin a medal 

16 on you. That is a $64 question, and I am sure you know it is 

17 a question. Beta-gamma, you just can't mne. up with a 

18 number as you well know. Is it beta-gamma ratio in terms 

19 of function of time after detonatic:n, and what you are 

20 interested in is the dose delivered to the 7 milligrams per 

21 square centimeter below the surface, and how can you make 

22 this relationship? As you know in the Greenhouse work, they 

ARC 

23 found a beta-gamma of 157 to 1. 

24 This does not represent the dose of roentgens. 

25 
Oepartm~nt of r: 11 ,, ,~1 Ma the ma tic a 1 cal cu lat ions would indicate something 1 ike 130 
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1 to 1, but again we don't know. I suspect it is lower than 

2 that. How much lower, I am not prepared to say. 

3 DR. BUGHER: Does that represent what you have been 

4 able to squeeze out? 

5 DR. DUNNING: That is all we could get out of 

6 that lemon. 

7 DR. BUGHER: That is very helpful. It is always 

s startling to find out what gaps in the physical measurements 

9 seem always to exist, even after maximal efforts have been 

10 expended. No matter how much we have, we always want more, 

11 and wish we had something additional to what we do have. 

12 I don't know whether anybody did a complete peta-

13 gamma ratio curve for any standard instrument through this 

14 period. 

15 DR. DUNNING: No one did that I know of. 

16 DR. BUGHER: We wi!l have to recruit the Marshalles 

17 to do sons of these things. Thank you very much, Dr. 

18 Dunning. It is good to see some figures here together with 

19 a discussion with the universities which are involved in them 

20 so that we all remain aware of the inherent area af what I 

21 call disagreement, which would not represent disagreement at 

22 all, but simply a range of estimate from the data that we 

ARC 
23 do have. 

24 Are there any further questions or comments on this 

25 

Oepartrr'0nt of F·i~r. 
side. of the story? 
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1 (No response.) 

2 OR. BUGHER: I think we all seem to be disposed 

8 t> accept the estimate of 150 roentgens for the average 

4 dose for the Rongelap people, with some uncertainty as to 

5 that. The uncertainty is not specified, but I should think 

a it might very well be of the order of 25 roentgens up or do'Ml. 

7 DR. SONDHAUS: I should like to add one thing, Dr. 

s Bugher.. In conjunction with considering a figure for the 

9 dose under these field conditions, ve should bear in mind 

10 that this quite possibly needs to be interpreted in terms 

11 of the geometry ·Of the exposure. Tlnt is to say, that when 

12 a laboratory experiment is performed CD an animal, perhaps 

13 with the dose being divided between both sides of the 

14 animals with a bilateral exposure or something of this sort, 
.. 

15 the depth dose characteristic is quite different than in a 

16 uniform 360 degree exposure, such as an individual would 

17 receive vhile standing on an infinite plane. We have begun 

18 some preliminary estimates of this at the laboratory by 

19 trying to simulate a 360 degree exposure with a cylinclical 

20 phantom. The first figures are rough, but one might be 

21 led to the conclusion that perhaps a 40 per cent increase 

in the dose in terms of a laboratory exposure would result 

23 

ARC 
from the same skin dose, but with the radiation from all 

24 directions. Tl'B.t is,the exit dose would certainly be the 

25 

Cepartmert of ~ : :· 
• • •· ~ I 

same as the entry dose in this case, and the volume dose 
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1 might be put in terms of a higher figure, differing by about 

2 this much. I am not prepared to say anything more than this 

s right now. I do believe the point should be made that the 

4 figure, say, d 150 does not ne c3ssarily imply the same 

5 biological effect as 150 r divided equally between both sides 

6 of an experimental animal. This should be taken into 

7 consideration. 

8 DR. BUGHER: Are we not talking about roentgens at 

9 least 5 centimeters in here when you speak of the whole b<JF 

10 dose of 150 rather than superficial area? 

I» 11 s::: 
al 

MR. HARRIS: It is air dose. 
Clo e . 
oO 

12 0 
bl!~ 

DR. SONDHAUS: We have taken the readings of~an 
s::: -
-~ s= 
t! .s 13 
0 bl! 
i::l. i::: 

~:E 

instrument in air and integrated with them. So what we are 

"' 14 i::: "' 
~ i:=: 

specifying here is an air dose to which an individual was .. 
Cl> 

'Q 
15 < exposed. 

16 DR. BUGHER: You are not calling it as a whole body 

17 exposure. 

18 DR. SONDHAUS: That is right. 

19 DR. BOND: It is usually expressed as a whole body 

20 dose. It is a dose in the air given to the whole body. 

21 DR. BUGHER: Has the committee any estimate of 

22 dose at 5 centimeters or 10 centimeters or any figure? 

23 
ARC 

DR. BOND: It is under investigation, but it has n 

24 been completed. It is being worked on at two laboratories. 

25 
~ t f .:., ,,, .,, 
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1 differ between these two cases if you normalize to the same 

2 air dose between 1he laboratory exposure and the field 

s exposure. 

4 DR. BUGHER: Do you think with your gamma spectro-

5 metry you will come out wi1h some sort d. estimate here? 

6 DR. SONDHAUS: That is quite possible, I think. 

7 DR. BUGHER: That is the essential th~ng. We are 

s not only uncertain as to 150 r; we do not say that the 

9 individual's bone marrow or organs or spleens got such 

10 radiation; is that right? How lo~ do you think it is going 

§ 11 to be before we do come out with a pretty firm estimate? 
Q, 

§o 
o . 12 DR. BOND: I think before tB final report, Dr. 
~~ 
c -

~ ! 13 Bugber, we are working with it on our x-ray machines, and -~ CJ·= 
~.c 

~~ 14 the cobalt source that is ideal for solving this problem, and 
... 
.:.. 

'C 
:;;: 15 it will probably be sobed before the final report is in. 

16 DR. BUGHER: Obviously it is a very important 

17 figure to have, and as precise as may be possible. That is 

18 a very helpful comment. 

19 Are there any other comments or questions to ask 

20 of this committee? If not, we pass to the second group 

21 report by Dr. Bond on 1fe clinical aspects which include the 

22 hematologic things, as well. 

23 

ARC 
HEMATOLOGIC, SKIN, AND GENERAL CbINICAL STUDY 

24 DR. BOND: I think perhaps we had less uncertaintie 

in our material than the dose group. Obviously the dosage 
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1 problem is of tremendous importance to us in an effort to 

2 correlate what we saw with physical estimates of dose. 

3 I think we will simply enumerate the major conclusions that 

4 we wish to draw from this study. If there are comments, I 

5 would like to have them at the time, so please interrupt. 

6 I think as far as systemic effects are concerned, 

7 the only symptoms that could be ascribed unequivocally to 

8 radiation was the early appearance of mild subjective 

9 symptoms. This was nausea that appeared to a large degree 

10 in the Rongelap people, and with considerably less degree in 

11 Ilinkela, and not at all in the Uterik or American groups. 

12 These people were treated identically. They~did 

13 not know, so to speak, the correct answers to the questions 

14 that were put to them. Different interrogators obtained the 

15 same results, so we feel that this is a real thing, and 

16 probably ascril:mble to radiation. 

17 Aside from this, there were no other clearcut 

18 consti tuti>nal symptoms ascribea.ble to radiation. There was 

19 no diarrhea or other classical symptoms of llih ole body radia 1io 

20 damage. The instance of cold diarrhea and so forth was 

21 equal in the different exposure groups. 

22 There is one possible exception to this statement. 

ARC 
23 Abnormal menses were observed in two women in the Rengelap 

24 group. Whether this can be ascribed to radiation is a 

considerable question. 
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1 An additional point is that it was impossible for 

2 the observers to distingui:;h among the various groups with 

a regard to the activities, that is, the spontaneous activitie 

4 they carried on. That is,apparently they played and engaged 

5 in the same amount of activity throughout the period of 

6 observation. 

7 So much for the constitutional symptoms. As far 

s as the skin lesions are concerned in these people, th ere was 

9 early appearance of itching of the skin, itching and burning, 

io and here again a very large instance in the higher exposure 

11 group, less in the lower exposure groups. There were no 

12 further symptoms until the development of the lesions which 

13 I will go into in a moment. 

14 The question bas been brought up as to whether 

15 these are beta lesions or chemical burns. I don't think we 

16 need to dwell on that except to state that it is the very 

17 definite feeling that there is no possibility that they are 

18 chemical burns, and they were due to exposure to ionizing 

19 radiation. 

20 The second large point we would like to make is tha 

21 these were contact burns and were not derived from a field 

22 of radiation. It was only in areas v.here there was actual 

ARC 
23 contact of the fallout material with the skins that the 

24 lesions developed or in areas where there was a chance for 

the fallout material to be directly in contact with the skin. 
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1 This is borne out by the fact that in general where clothing 

2 covered the body, even a light dress in. the case of the 

s women, burns did not appear. It is also borne out histo-

4 logically by the fact that there are islands of norman tissue 

5 in between the several affected tissue, indicating the 

6 particular nature of the deposited material, and the fact 

7 that it was deposited material that was responsible for the 

s burn. 

9 One thing that is not clearly worked out, and I 

10 don't know how to explain this. Apparently there is some 

11 discrepancy or difficulty explaining the order of appearance 

12 of lesions. Generally speaking, the lower the dose,of~beta 

13 radiation, the later the lesions would appear. 

14 This in general was not entirely the case wi1h 

-15 these individuals. The feet, for instance, S:lowed very 

16 severe beta lesions. The surface of the anacublcle foci, 

17 the anterior surface of the neck, showed beta lesions. 

18 The scalp and the feet where the skin presumably is thicker 

19 sometimes lesions appearedlater, and were more severe than 

20 in the case of the areas with thinner skin. 

21 Also the order of appearance of these lesions 

. 22 in general was different from some reports in the literature. 

ARC 
23 Also this was apparently a monophasic response as we got 

24 a single appearance on approximately the 14th day. There 

25 
was no evidence of erythema or other skin damage. This 

Jc 
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1 differs from previous reports in the literature, but may 

2 be at variance. This may be explicable on the basis that 

a these people did have dark skins, and the darkness of the 

4 skin obscrued the early response. 

5 With regard to the severity of the lesions in terms 

6 of incapacity to the individuals, the lesions in some of 

7 these individuals were painful and of sufficient severity 

s that under all ordinary circumstances, these individuals 

9 would be admitted probably to the sick list. 

10 It was the clinical impression in general that 

11 these lesions were quite superficial in nature. We are 

12 unable to determine Whether the explanation for this is on 

1a the basis of the total dose received or whether it may be 

14 dteto the energy of radiation, that is, with lower energy 

15 betas one might expect more -superficial leas ions. 

16 In general the severity of the lesions observed 

17 correlated well with the amount of fallout presumably 

18 encountered by the individuals. That is the Rongelap people 

19 bad the most severe lesions, the Ilinkila with less fallout 

20 and less total dose had the same type of lesions, but less 

21 severe, and generally later in appearan.ce, and healed more 

22 rapidly. 

ARC 
23 With regard to the loss of hair, again this 

24 apparently occurred in areas where material was actually 

Cc~artr:;?nt cf i:'.0·21~f deposited on the scalp. It was spotty in nature, and 
1 I~ ,.,; - '...,_II:"" :-'-f "!.'!.,'\ 
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1 presumably was not the result of a field of gamma radiation. 

2 As I say, it was associated with actual material deposited 

3 at the site. It is difficult to arrive at a dose biological! , 

4 that might have caused this. However, the figure has been se 

5 at the upper limit occurs and recovery is possible, is 

6 approximately 700 r since the hair did grow in m the 

7 individuals later. We can presume that the upper limit 

s might have been of the order of 700 r. 

9 I think it is worthy of note to state that in 

10 general the lesions required no s[leial treatment of any 

11 kind. No so-called specifics were used. Healing in 

12 essentially all cases was entirely satisfactory. AlsoJ even 

13 in the most severe cases of skin damage, there was no sy9Bmic 

14 manifestations that could be attributed to the skin damage. 

15 With regard to the prognosis of the skin lesions, 

16 here again it is essentially almost anybody's guess. There 

17 are a number of opinions m this. I think it is fair to 

18 say that clinically with fairly 1a·rge doses of radiation 

19 that recovery has been apparently complete, ana that we can 

20 be optimistic probably about the ultimate fate of these 

21 skin lesions. However, because of data in the literature 

22 indicating later breakdown in these lesions, and carcinogenic 

23 
ARC 

changes, it is necessary that we retain a guarded prognosis 

24 and an attitude of watchful waiting. 

With regard to the skin lesions, I would like to 
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1 mention the nail pigmentation. I think most of you are 

2 familiar with that. That appeared at the base of the nail, 

3 a bluish discoloration. Apparently this was an aberration 

4 of pigmentation. I think it has been reported only once 

5 in literature in a single individual. 

~ With regard to the hematological findings in these 

7 indlviduals, here we see no justification throughout in 

s treating the individuals other than as roots exposed to the 

9 same dose cf radiation. There is no physical basis upon 

io which to segregate them. Even in the case d. the Army boys, 
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it appears that their activities are not too different from 

the remainder of the Air Force boys, so these were treftted 

as a group as with the other exposure groups en the various 

islands. 

A word as to the controls that were used for the 

hematological studies. They are, I tlink, at least as good 

and probably considerably better than most clinical studies 

of this nature. That is, the control groups were matched 

with respect to age and sex to the actual exposure groups. 

So that while we must recognize that strict comparisons are 

not valid, as we cannot state definitely that they are 

homogeneous samples of the same population, still we feel 

it is an excellent control group, and will· serve very 

adequately as a guide. 

For the control for the native groups, we went to 

33 
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1 Majuro and obtained a very large control group, as I say, 

2 comparable in age and sex to the exposure group. For the 

3 Americans we obtained a group of Americans that/had been· in 

4 the mid-Pacific fer a period of at least two months, and at 

5 least to that extent were comparable to the Rongerik American 

6 who were out there approximately two m onths when exposed. 

7 The control populations -- the controls for the 

s Natives were broken down as regards to age and sex. They did 

9 show a difference in response as a function of age. In 

io general as far as the leukocyte-lymphocyte count is concerned 

11 the children below five were different than those above five. 

u With respect to platelets, individuals below 15 were 

13 significantly different than those above 15. So they have 

14 been broken down into these age groups, and I will speak only 

~ of the adults unless I specify children. 

16 In the large exposure group in the Rongelap, there 

17 is no question as to the definite change in the hematologic 

18 picture. They did fall and remained at a fairly low level 

19 for a period of weeks, and there are indications that they we e 

20 returning towards noS'Dlal when the group studies were 

21 completed. 

22 The change in total white count was reflected in 

ARC 
23 both the leukocyte counts and lymphocyte counts. The 

24 lymphocyte counts fell immediately to a level of 2,000 cells 

and remained throughout the duration of study, and no evidenc 
J. .. ~'("""(" v Ocna.rtrr,en ~ 0' i 1 
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1 of return to normal when the study was completed. The 

2 neutrophils fell initially. They fluctuated considerably. 

3 Apparently they were returning to normal toward the end of 

4 the study. 

5 The platelet counts in the Rongelap group showed 

6 a very definite decrease. I do not have slid es cf this, but 

7 I think it is quite evident from the graph, and you can see 

s the general trend. Certainly there is a marked fall from 

9 the normal values. They reached a low on approximately 'fts 

10 28th day, and returned to a value of roughly half way between 

11 that low and normal, and perhaps were returning to normal 

12 at the completion of the study. 

13 I might sayin passing that in general the platelet 

14 count at least showed a more regular response than did the 

15 leukocyte count. The curve is very smooth. It shows a 

16 definite low and return to nonnal, while the white count was 

17 prone to fluctuate as a function of time. 

18 The hematologic findings in the Ilingula group 

19 parallelled almost exactly those in the Rongelap group. 

20 However, the severity of the changes was not so severe. The 

21 time trends, however, were the same . 

. 22 With regard to the Americans, looking at the white 

23 
ARC 

count, the lymphocyte count or the neutropb~l count, one 

24 would be very hard put to say that they had beenesposed to 

25 
radiation. The counts are lower than normal, but here again 
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1 we get into the control business, and it is difficult to 

2 evaluate the extent of fall. However, if we look at the plat -

3 let count in that group, here ~ ai n we get what appears to be 

4 a very definite fall with a low reached at the saae time as i 

5 the exposed native population, and a return towards normal 

6 towards the comp1£tion of the study. 

7 A word with regard to children versus adults. 

s In the Rongelap people, I ttink with all end points -- all 

9 hematological end points, -- the children seemed to show a 

10 more marked response than did the adults. That is on the 

11 basis of absolute count. That is, we take the counts 

12 per cubic millimeter, and the children's counts were lower 

1a than adults. However, if we take these on the basis of 

14 per cent of control, this makes a considerable difference, 

15 particularly in terms of the lymphocyte c cunt. If we take 

16 it in terms of per cent of control, the children were markedl 

17 more affected than the adults, which in terms of absolute 

18 counts they were more affected, but not nearly to the same 

19 degree. 

20 With respect to the time trends in hematology in 

21 general, they were markedly different th~n is ~served in 

22 the laboratory with large aimals. The fall to the lowest 

ARC 
23 point for both the myeloid elements and the platelets was lat r 

24 than seemed with animals, and itsreturn towards normal was 

25 later than has seemed with animals. 
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1 On looking over carefully previous data from the 

2 Japanese and accidents that have occurred at Los Alamos 

3 and Argonne, it appears that perhaps this has been observed 

4 before, although not emphasized. Actually the data previous 

5 to this has in general been composed of very ~mall exposure 

6 groups even in the Japanes, while the total exposure group 

7 followed may have been in the hundreds. Actually the counts 

s at a given time were done on a very few individuals, as low 

9 as two out of the group. So it is difficult to make an 

10 accurate comparison between the two exposure groups. 

11 In t'he case of the Argonne accidents, we have to 

12 comparw our data with one or two individuals from a comparabl 

13 dose range. 

14 We attempted to make some correlations between 

-15 skin lesions, depilation, and various parameters derived 

16 from the blood counts. All efforts in this respect were not 

17 fruitful. ~e were unable to evolve any correlation at all 

18 between hematological changes or skin or depilation changes. 

19 One final note on the hematology. ·TIE time trends, 

20 as has been pointed out, are essentially identical to that 

21 of an individual exposed at Argonne National Laboratory, who 

22 received an estimated 190 REP of radiation. The prognosis 

ARC 
23 for this individual to date has been excellent, and we hope 

24 that this may be an indication that with these individuals 

25 
"" ".'~. lso the prognosis will be excellent. OenartrnP,Pt d · 'T 
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1 I think those are the main points, Dr. Bugher. 

2 DR. BUGHER: Thank you, Dr. Bond. Are there furthe 

s comments? 

4 MAJ. HANSEN: Did any Americans show they had any 

5 beta burns? 

6 DR. BOND: This depends cc who looked at them. 

7 I think the consensus would be to the effect that the 

s lesions seen are not inconsistent with beta lesions. 

9 DR. DUNNING: Did I understand you to say that . 
w these were superficial on the natives? 

11 DR. BOND: This is the impression clinically, 

12 that they were superficial. It was like a sunburn wit_h 

13 superficial layers peeled off. There is no evidence of deep 

14 involvement, and they healed rapidly. 

15 DR. DUNNING: Even those on the feet? 

16 DR. BOND: No, I should not say that. This was 

17 most af the lesions. There were accasionallesions that 

18 were deep. This occurred on the feet and occurred on the 

19 back of the ear of one individual, but as a whole, the 

20 lesions were superficial with these few exceptions. This is 

21 not clear as to whether it is a function of total dose or 

22 energy that is responsible for this. A very thick skin at th 

ARC 

23 heel would probably give you quite a different result than 

24 a very thin skin at areas where the skin is more superficial. 

25 We have no way of knowing bow much material was deposited on 
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1 the feet as opposed to a greater surface. 

2 MR. HARRIS: I don't know whether you looked at 

s the pathology, but did anybody make a note of possibly at 

4 what level there was fibroplastic proliferation beneath the 

5 surface on these individuals? It appears to me that a good 

6 index of the energy of the situation, and we assume here 

7 this is a 100 kilowatt average energy beta ray which is 

8 doing most of the burning, from what I have seen of burns 

9 using strontium and various high energy beta rays, the level 

io of fibroplastic proliferation is sharply cut off with 

11 strontium. That cutoff point agrees in general with the 

12 range of the electron from strontium. So that this might be 

13 something to look at if it was in these specimens. 

14 CDR. CRONKITE: Essentially there is no detecting 

15 a histologic change between-three German octavos, depending 

16 on what part of the body you are at. Greater than 50 MU 

17 is very little detectable. 

18 MR. HARRIS: I am not thinking of the depth down 

19 to which, but thecloseness to which you come. Essentially 

20 with strontium what you find is the burn area, and below 

21 the burn area is a very thin area of disturbed reparative 

22 action that you will get fibroplastic proliferation up to 

ARC 
23 the depths fnm this point, but below that point which is 

24 slightly below the burn itself, you will not have it. The 

25 total depth below the surf ace of the skin appeared to be 
Oepartf'l"P~t of er.erg' 
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1 roughly dependent upon the range of the beta ray. This could 

2 be checked experimentally if somebody wanted to know somethin 

3 else. 

4 CDR. CONARD: Most of the damage histologically 

5 occurred in the papillary area. 

6 MR. HARRIS: But there was no reparative action 

7 coming from the bottom. 

8 CDR. CRONKITE: There was no fibroplastic 

·9 proliferation in any that I looked at. 

10 DR. DUNNING: I think the work at Western Reserve 

i 11 pretty well shows that. In case of sulfur 35, if my memory 

§d o . 12 serves me right, he had to deliver something like 100,QOO 
!lo Q 
.s a 1 ~ 13 REP surface dose in order to get a lesion, and then they were 
0) ·~ 

P:< ..::: ., = .s 14 superficial and healed after a fewweeks with no persistent 
£ ::: 
"' 0) 

"Cl 
~ u dermatitis. 

16 DR. BUGHER: I saw in some of Gene's intermediate 

17 biopsies, not the latest one, the amount of histol:gical 

18' change in the basal la7ers was of remarkable content. The 

19 amount of response below the base of the. membrane was almost 

20 negligible. So I presume we are talking about a very large 

21 beta dose to the basal layers of the epAithelium and the soft 

,22 gamma dose. 

23 MR. HARRIS: What was the depth? 
ARC 

24 CDR. CONARD: Somewhere between 1,000 and 2,000 

25 microns. 

Oep'.1.rlM:-:~t _.- -::·'' .. rJ'/ 
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1 CDR. CRONKITE: It was located on the scalp, where 

2 they lost their hair. 

3 MR. HARRIS: I was interested in this 700 r. 

4 That is how much of what energy at what? 

5 CDR. CONARD: That is medium hard x-ray. 

6 DR. BOND: That is another thing; what is the 

7 depilation dose? 

8 MR. HARRIS: How about the children that they 

9 depilate all the time for fungus infection. How much is 

io that? You ordinarily use a soft x-ray. 

~ 11 DR. BOND: Yes, with divided doses. g, 
§o u . 12 CDR. CONARD: Two to three hundred r usuallyA 
bl! i:l 

.:.: i:: 
~3 13 MR. HARRIS: That is measured inhair. You could 
0 ~ 

~.:.: 
i::::: ..c: 
= ~ 14 have a relatively small soft x-ray or gamma dose in the 
~~ .... 
CJ 

~ 15 hair follicles, whereas you could have a terrific high skin 

16 dose so far as REPs of beta rays are concerned. 

17 DR. BOND: We had a conference with radiologists 

18 and this question was asked: What is the depilation dose, 

~· and the estimate computed ranged from 300 to 1200 r. 

20 CDR. CRONKITE: There is one point which I think 

21 Dr. Bond deliberately left out, and all of us wanted to, 

22 but has to be considered to a certain extent, and that is, 

23 how serious are the hematologic changes as observed here? 
ARC 

24 I think it is my personal opinion that these people were 

25 on the borderline of getting into serious trouble, particular y 

as far as platelets are concerned. I don't think we can 

l/- ( 
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1 make a really good estimate of the severity and·the 

2 potential danger, but I am confident in my own mind with 

3 the counts to have fallen lower, there would have been a 

4 serious question. 

5 DR. BUGHER: Yes. It is undoubtedly fortunate 

6 they were not cocoannut hunting in the northern islands on 

7 that date, too. I notice here one of the earlier things 

s mentioned was itching and burning of the skin. The Japanese 

9 fishermen complained of that, and also very maked burning 

10 of the eyes, actually beginning while the fallout was still 

11 visibly coming down. How did you interpret that sort of 

12 symptology here? 

13 DR. BOND: You mean in terms cl. whether it was 

14 chemical? 

15 DR. BUGHER: Yes. 

16 DR. BOND: We discussed that. Do you want to 

17 comment on it? 

18 CDR. CONARD: I think certainly the fact that the 

19 chemical itritating material was on the skin' might have 

20 played some part in the initial symptology. But as· far as 

21 production of lesions are concerned, I think it is pretty 

22 definite they are radiation lesions, and not chemi:al in 

ARC 
23 nature. There were quite a few that did report the burning 

24 of the eyes, but not nearly so large a number that reported 

25 
general itching of the skin. 



42 

1 DR. BUGHER: These people did bathe rather promptly 

2 CDR. CONARD: Some of them did, but the majority of 
de-

3 them did not bathe until they were/contaminated on the 

4 destroyers on tB way back to Rongelap. 

DR. BUGHER: The Japanese mostly bathe in teacups 

6 or rice bowls, and their immediate symptoms tended to be 

7 rattier severe. They continued. So that those who went to 

s sleep ha~ some trouble getting their eyelids open. They 

9 were pretty well stuck together. 

10 CDR. CONARD: We had no reports of that kind. 

~ 11 DR. BUGHER: It would bear on how much of the 
i::. 

§d 
o . 12 calcium oxide had been passed through a hydrated phase-to 
bl! i:i 

.8 s:: 
I~ 13 carbonate. The· carbonate in itself wbould not be irritating 
~:E 

Ol 

s:: 111 14 in the slightest. 
~~ 
"" oil 

~ 1s DR. DUNNING: Wouldn't the time between the exposur 

16 and the onset of the burns be so great to speak against them 

17 being chemical burns? 

18 CDR. CONARD: Yes. 

19 DR. BUGHER: The lesions appearing two two weeks 

20 later are purely beta rays. I am thinking of the immediate 

21 events. The Japanese fishermen were considerably closer 

22 to the detonation site than the Rongelap people. At least, 

ARC 
23 if they were where they said they were, they were decidedly 

24 closer. 

Depart:~· '. .:.i · · 2~ 
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DR. BOND: Dr. Bugher, when Dr. Zsuzuki was in 
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1 California, he reported that two of those patients had 

2 bleeding, and two had microscopic hernaturia. Do you have 

a any data on that? 

4 DR. BUGHER: We know nothing more than ne gave us. 

& He got that information mostly by radiotelephone after he 

6 reached Washington. That was the last he had. 

7 DR. DUNHAM: I had a point on the chemical burns 

s to the eyes and the Japanese fishermen did not deielop 

9 late burning lesions whereas they did developwry early 

io burns. So I think thlt points pretty definitely to the eyes 

11 in the Japanese .probably being on a chemical basis, whereas 

12 the native group had a mild transient itching or burnillg. 

13 DR. BUGHER: One about the sac being continuously 

14 bathed tends to clean itself of material that falls in. I 

15 think there are some other differences, too, between the 

16 Japanese experience, as we know it at least, which is subject 

17 to considerable uncertainty, and the subsequent experience 

18 of these people,probably relating to the different environmen • 

19 If there are no further questions or comments on 

20 the clinical side, we will tum to the further information 

21 on the problem of the internal deposition of materialfi, 

22 urinary excretion, and these matters that Dr. Claus and his 

ARC 
23 contingent have considered. 

24 

25 
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3 

NATURE OF FALLOUT, INTERNAL DEPOSITION, 
URINARY EXCRETION, BODY BURDEN, AND 

LONG TERM HAZARD. 

DR. CLAUS: I approach this report with some 
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4 trepidation, because as you know, I was shanghaied into this 

6 group this morning. It is not often, though, that the 

6 shanghaied member of the crew gets to be skipper right away. 

7 I was impressed by the apparently large amount of data 

s available on this subject, and as the discussion flew back 

9 and forth, I attempted to make a few notes of things which 

w were perhaps appropriate for this report. 

11 The conferees came so well prepared so that the 

12 data can apparently go directly into a report that I don't 

13 believe it is quite either practical or worthwhile to attempt 

to summarize the whole business at this time. 

15 What I have tried-to say here, if it happens to 

16 be in error, I hope my conferees will correct me immediately. 

17 DR. BUGHER: They will. 

18 DR. CLAUS: As 1D the nature of the fallout, it is 

19 pretty well agreed that the fallout on the islands consisted 

20 of large particles with radioactivity plated out on 

21 calcium carbonate. In the islands, there,at least there 

22 appeared to be no real evidence of lime burns. It was 

23 interesting that some people observed in the dark room a 

24 transient type of phosphorescence, but rather than ascribe 

that to any extraordinarily high degree of radioactivity, it 

l(5 



45 

1 is believed that this probably arose from microorganisms 

2 which happened to be in the seawater at the time. 

3 There was an extremely high content of Neptunium 

4 in the activity. Two thirds was mentioned, and a few minutes 

5 ago as much as 80 per cent of the activity at the beginning 

6 being in the form of Nepmunium. Consequently, most of the 

7 burns were probably due to soft betas, most likely from the 

s Neptunium. 

9 NRDL observed that most of the activity was 

w concentrated on the smaller particles with approximately an 

11 equal distribution of bard and medium gamma components, a 

12 small amount of soft components. 

13 At New York, the laboratory observed as much as 18 

14 per cent of ruthinium in this activity. That would be 18 per 

15 cent of the fission products, I would judge, because between 

16 Neptunium and 18 per cent of ruthinium, there would not be 

17 much of anything left. 

18 NRDL has cbserved activity in the fish caught in 

19 the Rongelap lagoon, and at 116 days there was 35 per cent 

20 of total beta activity in the fish as ruthinium. 

21 I might put a few of these figures on the board. 

22 There were 2.7 microcuries of beta activity to fish of two 

23 
ARC 

to three pounts, and 6.4 microcuries of gamma in the same 

24 fish. This was approximately equally distributed among the 

pepe\ri:-r.~·;'. , :2I"- ·"viscera, the skeleton, the flesh. 
HisL');> ,· ~ · , 
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1 Strontium 89 was found to be quite high in cocoanut 

2 or in the juice or sap or whatever they call it. My first 

3 thought was the strontium 89 was absorbed through the 

4 fronds, but as it was pointed out, that the material appeared 

5 in the sap, it seems there was an extremely high uptake of 

6 strontium through the roots. 

7 NRDL has also made observations in chickens, pigs, 

s fish and so on, and this material is available for the 

9 published report. As of this moment, I don't have any notes 

10 here on that. 

11 For the content of humans, urine samples were taken 

12 in March of the Rongelap natives, Americans in March and 

13 April, Japanese in April, and these samples were pooled and 

14 alpha, beta and gamma breakdowns were observed at Los Alamos 

15 on the pooled samples. 

16 Theal.pha activities, it is rather interesting to 

17 note, that there was no uranium or polonium observable, 

18 and of the plutonium, the body oontent is interpreted to be 

19 1.6 times 10 to the minus 2 micrograms, or .7 d per m per 

20 24 hour sample which in the business is' taken to be 

21 insignificant, as far as body content is concerned. 

22 Gamma studies were made with the counter. This is 

23 

ARC 
putting the urine samples in the counter. This Orme counter 

24 is a counter prepared as a liquid scintillation counter in 

25 which the total arm can be placed. In other words, it is a 
!.J.:::.'ar>•:'t si r.·'i'':· Y 
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1 small version of the counter in use at Los Alamos now 

2 for studying the content of a whole man. With the 100 

a channel analyzer, peaks were found at about 50 KV, 100 KV, 

4 1945, 210. Most of these, I understand, are not identified. 

5 MR. HARRIS: This is just gamma spectrum stuff, and 

6 this is not extremely good sensitivity in high energy gamma 

7 rays. There were essential peaks that we could not identify. 

s This wa~ 145 kilovolt peak and a 210 kilovolt peak. The rest 

9 fell in line pretty well. 

10 DR. CLAUS: The one at 360 kilovolts, a strong one 

11 which is iod·ine 131, one of about 500 as ruthinium, and there 

12 are others presumably related to the barium7 lithium units. 

13 In addition to the fact bey were able to observe iodi>e as a 

14 gamma activity. It was a volatile component which could 

15 be distilled off and observed directly. 

16 I think I might now make a table. These were 

17 the natives, and these were the Americans. 

18 Iodine 131 worked out to .56 microcuries and 17.5 

19 microcuries for the Americans. In this equivalent ~- would 

20 you explain that? 

21 MR. HARRIS: The 1-131 equivalent at the time of 

22 fallout is meant the total amount of all the iodine isotopes 

ARC 
23 plus the small a:ontributions fran mthe tellurium mothers 

24 weighted for the beta activities, and put in terms of 

25 
equivalent I-131. Those are millicuries, Walter. 
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1 DR. CLAUS: That is right. 

2 I should not have drawn my line back so soon, 

3 because these calculate back to a dose of 150 REP to the 

4 thyroid and 50 REP far the Americans. These can be calculat 

5 back in terms of fissions. I will not put these figures on 

6 the board at the moment. In terms of the fissions to 

7 whi~h the natives must have been exposed, in order to come u 

s with these particular burdens, Strontium 89, 2.2 microcuries 

9 for the natives, and 0.4 for the Americans. Barium 140, 

10 0.34 microcuries for the natives, and 0.27 for the Americans. 

11 Calcium 45, 0.19 for the natives, and 0.04 for the 

12 Americans. 

13 Ruthinium 103, the short lived one, 0.028 for the 

14 natives, and 0.015 for the Americans. 

15 I mentioned the fact that these could be interprete 

16 in terms of fissions to which the people were exposed. If 

17 you average them out, it amounts to three times 10 to the 

18 13th for the natives and 9 times 10 to the 12th for the 

19 Americans. It is Payne's idea that the best way to interpret 

20 these doses is to go back to fissions as a common denominator 

21 from which you can make a lot of other calculations. I think 

22 one might take a look at this, though. 

23 

ARC 
When you add all these up, you find you have even 

24 less than 3 microcuries, and interpreted as the very worst, 

25 strontium 89, still you have very slightly over a permissible 
(l 
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1 body burden as presently interpreted in terms of very 

2 conservative terms. So that from this point of view, at 

3 least, it certainly does not look like this is anything very 

4 serious in any of the natives. 

5 These are all short lived materials, of course, 

6 and I don't know how one might immediately interpret in 

7 terms of strontium 90 which they might have picked up. The 

8 dose to the thyroid i~ sizeable, but still relatively small 

9 compared to what we usually think of as the dangerous dose 

10 to the thyroid. 

11 So that from the information that we have presently 

12 available, I would not be inclined to believe that the_ 

13 present body burden is one we need bother much about. The 

14 external doses to: which they have already been exposed are 

15 much more serious in terms of our usual concepts of radiation 

16 hazard than the body burdens which they now carry. 

17 DR. BUGHER: Those are very nice figures. 

DR. DUNNING: I think there is another point that 

19 bears repeating her~, that not only is this saying the 

20 
equivalent of 3 microcuries of strontium 89, but that, too, 

21 
is based on the assumptions that you have equilibrium 

22 
conditions. In this you have a one shot affair and wit h 

ARC 
23 

an expected half life of 53 days, this makes an even more 

24 
conservative picture. 

BR. BUGHER: On a one shot basis, this is probably 

5o 
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1 not more than one per cent. 

2 DR. CLAUS: Do you want to talk about your concept 

3 MR. COHN: Yes. Our findings are a little di ff ere 

4 perhaps due to the different approach.we took. While these 

5 figures on the board represent amounts of body burdens 

6 calculated on the basis of 1-131, assuming various assmmptio 

7 our approach was a little different, in that we derived our 

s estimated body burden extrapolating from animal data. What 

9 we did prieflywa~ to sacrifice two pigs from the island 

10 after getting a very accurate control of their urinary 

11 excretion for 24 hours at 81 days. Then we did a complete 

12 radiochemical analysis on all the separate tissues of ~his 

13 pig, and also on the urine. 

14 At the same time we did a complete analysis of a 

15 human sample taken at just about this time, and extrapolating 

16 from the pig data to the human, we cons out with values bf 

17 total body burden of beta of .33 microcuries at81 days. 

18 If v.e extrapolate this back to 30 days after irradiation, 

19 this is a considerably difficult thing to do. Most 

20 extrapolations are based on animal studies, particularly 

21 Hamilton's work in which a constant falloff of activity is 

22 assumed. We know that this is not the case. 

ARC 
23 The only evidence that I know of in human strontium 

24 inhalation probably is one case at Brookhaven. We based 

25 
our data on the rate of excretion of this inhaled strontium 

:5( 
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1 90. While using their figures for biological half life of 

2 this period of 81 days extrapolating back to 30, we come out 

s with a body burden of 1.4 microcurles at ~ days. 

4 Barium comes out .7, Lanthanum is .7. The 

o remainder of the activity, the rare earth group, comes out .4 

6 Strontium, barium, and the rare earth group together 

'l constitute about 75 per cent of the total beta ac~ivi ty. 

s We found no evidence of calcium 45. 

9 If you want to extrapolate this back to one day --

ro and this is a very difficult thing to do -- we decided the 

11 best way to do this would be to use the human radium data. 

12 Strontium is known to fall off at the same slope at a lower 

13 level. We have not calculated it for one day, but it will 

u give a value quite a bit higher. 

15 MR. HARRIS: No, I don't think so. I think if te 

16 30 day level of strontium, taking in per cent of the total 

l'l amount in bhe body of the dose given, it may come up about 

18 the same as the number which we took back to one day. 

19 MR. COHN: We will have to check t.his further. 

20 MR. HARRIS: This can be checked. As I rea:nllect, 

21 this puts us in much better agreement than we were before. 

22 MR. COHN: The half life of strontium in the first 

ARC 
28 three days is quite tremendoas. It has a biological half 

24 life of about 4 days. You have to be careful in extrapolatin 

25 back. Since we have no sample earlier than 16 days, we have 
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1 to be quite cautious. 

2 One other point. You mentioned that since this 

s is pretty close to tolerance that we don't think it is too 

4 important. I think we have to be very careful. While we 

5 may be close to tolerance or a little over, we have a complex 

6 situation in Wich we have not only the internal dose of all 

7 these separate emitters added up to close to tolerance, but 

s which have what we think was close to a tolerance external 

9 dose. I think the effects are more than just additive. 

w Certainly it does not affect the acute situation. We did 

11 individual s~udies on individuals separately for many days. 

12 We tried to correlate our excretion in the urine with yarious 

13 levels of blood picture curves, the platelets, and white 

14 cells, and we could not find any correlation. In general, 

15 and I think we all agree on -this, the internal body burden is 

16 roughly proportional to the external dose that was calculated 

17 for each group. 

18 The Rongelap are the highest. The Iliygi.na have 

19 received half the external, and they are pretty close. 

20 Their mean excretion is pretty close to a half of the Rongela • 

21 The American group -- I am not sure what the external dose is 

22 now -- the internal dose is pretty close to a fourth of the 

ARC 
23 Rongelap. I think we agree on that now. 

24 MR. HARRIS: This shows a little less than a third 

25 and assuming all errors I would assign a sigma of about two t 
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1 this one over here, and a sigma of 6 to that one over there. 

2 MR. COHN: I even go further. The individual 

a variations within each group are great. Some show 

4 practically none, and some show 3,000 count per 24 hours. 

5 Most of this activity is due to adjusting. This is especial! 

6 borne out in the animal data in which we find the highest 

7 amount of activity. GI system and liver and very little 

s activity in the lungs. As pinpointed out, it is not too 

9 likely that due to the large size of the particle, 6 to 200 

ro microns, that a great deal of inhalation would have occurred. 

11 DR. BtJGHER: It i? very clea- that these quite 

12 different approaches have given results that are not too 

13 different, and the ~esults are remarkably close. 

14 MR. HARRIS: One other thing that I did not put 

15 on the slip of paper is that- so far in our findings in the 

16 Japanes we have had some trouble with the strontium method 

17 on those. But the activities found in beta activity at 

18 these late times indicate that the Japanese were very 

19 similar to the Rongelap natives in the amount of internal 

20 exposure, and a similar number might be postulated as the 

21 native number for exposure to numbers of fish. 

22 DR. BUGHER: As I recall, you put a lot of 

ARC 
23 emphasis on the plutonium excretion measurementf, did you 

24 not, using that as one of the approaches to the body burden 

25 

L· .,~~--~.~ . .,-~t nf En~rg 
story from the excretion rate of plutonium in the urine? 
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1 MR. HARRIS: The values were so low that although 

2 we have better human information on excretion at various 

a times, the amounts we found in the urine were so low that 

4 there is no significance attached to these numbers. We 

5 tried it with small volumes of urine and large volumes of 

6 urine, trying to go as high as three liters of a pool sample 

7 but this does not work because the residual that you get 

8 and the troubles you have with self absorption in counting 

9 these, using the larger volume, negates your result. 

w Especially in this highly co~entrated urine 

11 this is very interesting as a sidelight -- in the standard 

12 procedure at Los Alamos in these urines tlBt they use d~ily on 

13 all personnel, at the end of the system there is practical 

14 ignition of the residue takes place, and a great flame shoots 

15 out and pieces of glass break up and fall in. 

16 On the natives this was really something to see 

17 because of the concentration they had. This plutdoium 

18· number you cannot depend on. If we take what is known about 

19 the amount of plu~onium made in this particular device, the 

20 university is still too great to use plutonium to come out 

21 with the number of fissions. 

22 DR. BUGHER: I take it you did not ascribe those 

ARC 
23 pyrotechnical displays to radioactivity. The Japanese did. 

24 MR. COHN: There were a couple of other interesting 

25 items that I might bring up. One concerns the internal 
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1 decontamination study we did out in the field. We took 

2 a small group of the Rongelap natives with the high internal 

3 gamma contamination, and treated these with calcium EDTA, 

4 given orally one gram per 25 pounds of body weight. I think 

5 it is significant to note that we did get some effec~ 

6 approximately a doubling of the daily 24 hour excretion. 

'1 while not very significant in terms of the total body burden 

s cause th~means increasing from .1 per cent to .2 per cent 

9 for 24 hours is fairly interesting. It might point the way 

10 to further experiments along this line of preferably givirg 

11 the material other than orally, which is the poorest way 1X> 

12 administer. 

13 Another observation on the animals, which I think 

14 is interesting, a number of the hens started laying eggs 

15 about two weeks after we brought them back to NRDL. Most 

16 interesting, the shell of the egg ran as bgb as 60,000 d per 

1'1 m per shell, which was roughly four times the urinary 

18 excretion at this time. The albumin als:>contained a large 

19 amount of activity, and the yolk the least amount of activity 

20 Also we were interested in fertility studies of 

21 these animals that we brought back. So far we have mated 

22 the roosters and the hens from Rongelap, and my latest 

ARC 
23 report tells me that 50 per cent of the eggs are fertilized. 

24 
Vie have gone into the business, and they are being incubated 

right now. It will be most interesting to study what the 25 
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1 transfer from the mother to the eggs is, and what the 

2 biological effects of such material would be. 

3 DR. BUGHER: Yes, indeed. I hope you continue 
t 

4 those operations. 

5 DR. DUNHAM: What fission poducts were increased 

6 as far as excretion rate is concerned from the EDTA? 

7 Obviously it was not all. 

8 MR. COHN: We don't know. We know from previous 

9 animal experiments it was not strontium. 

10 CAPT. ENGLISH: How many days after exposure was 

11 this study? 

12 MR. COHN: This was the 21st of April, 51 days 

13 after; a considerably long time to expect much result. 

14 DR. BUGHER: Were you getting strontium in the egg 

15 shells? 

16 MR. COHN: Yes, we have a chemical analysis of the 

17 whole egg, as well as the tissues of all the animals. 

18 DR. CLAUS: The shells were formed how long after 

19 the exposure? 

20 MR. COHN: These are animals in our laboratory. 

21 45 days after. 

22 DR. CLAUS: They expected everything to be pretty 

23 well.cut of the soft tissues by that time. 

24 MR. COHN: Yes, approximately 80 to 90 per cent 

25 
of the activity is in the skeleton system. 
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1 DR. CLAUS: Indicating a very high turnover of 

2 
the calcium liae substances in the skeleton in the productio 

3 of egg shells. 

4 
MR. COHN: Yes. The hen has the unusual ability 

6 to concentrate the alkali earth that no other animal has in 

6 this particular physiological si ttBtion. We hope the animals 

7 would continue at this high level and perhaps decontaminate 

s themselves. But they reach a peak and fall off at a very 

9 low level. The eggs are quite normal in every respect in 

10 weight, size, and so forth. 

11 DR. BUGHER: This is a new slant on the means of 

12 decontaminating strontium. Are there other comments o~ 

13 questions here? 

14 We have run a little bit overtime. We have come 

16 out on the schedule. Let us see if we can reassemble at two. 

16 (Thereupon at 12:50 p.m., a recess was taken until 

17 2:00 p.m., the same day.) 

18 

19 

20 

21 

22 

23 

ARC 
24 

26 
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1 AFTERNOON SESSION 2:00 P.M. 

2 DR. BUGHER: Now we· go on to a general discussion 

s of the material which was presented before lunch, and I thin 

4 it might be perhaps wise to take some of the things up in 

5 more or less the recorded order in which they were presented, 

6 that is, considerations of dose, and so on, were touched on 

7 somewhat. 

8 Gene, did you have any suggestions in mind here as 

9 to the general direction of our discussion along these lines? 

10 CDR. CRONKITE: There is one general thing that I 

... 11 = 0$ 
don't think was realistically approached this mornirg, and 

Pt 
!3 • 
oO 12 0 
llll i:i 

that is, would anyone venture to make an estimate of the 
s:: ~ 

·- s:: "!! .s 13 
0 Ill! 
Pt s:: 
~:a ., 

14 s:: 0$ 

~ :=:: 

prognosis as far as the individuals are concerned, both from 

the external exposures that they received, and the internal 
... 
11> 

"Cl 15 < exposures separately, and t6en the probable effect ~ the 

16 combination. It was alluded to, but just what is the 

17 situation as far as these individuals are concerned? I 

18 certainly do not know. 

19 DR. BUGHER: That is a short discussion. Our 

20 desire is to get somewhat more extended comment from other 

21 members of the group. 

22 MR. COHN: One source of infirmaton en this point 

ARC 
23 may perhaps come out of the animal studies. We brought back 

24 something like 66 animals, and the animals in general 

25 have about ten times the internal body burden of the radio 
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1 
isotopes, and they have about 50 per cent, er 100 per cent 

2 
more external dose due to the longer time they stayed on 

3 
the anial. If anything does show up, it will be more 

4 
likely to show up sooner in the animals, and would perhaps 

give us some idea of the prognosis for the humans over a 

6 longer period of time. 

7 DR. BUGHER: What are the animals that you do have 

s surviving ether than the chickens? 

9 MR. COHN: 40 chickens, 6 pigs left, 3 from Rongela 

w and 3 from Uterik. The pigs had practically all internally 

11 and only about 6 r internal!. 

12 We also have a cat, three ducks, and I think that 

13 the substance. 

14 DR. BUGHER: Have any of them shown signs of illnes ? 

15 MR. COHN: Six of -- the hens have died so far 

16 spontaneously, cause of death unknown. On autopsy, we 

17 can find nothing. There was a slight hemorrhage in the 

18 lung of one of the chickens. Nothing that we can ascribe to 

w radiation per se. 

20 The three pigs that we have left are growing quite 

21 tremendously on gocrl feed that they are getting. There are 

22 no symptoms that we can observe as far as temperature, 

23 weight gain and general appearance. 
ARC 

24 DR. BUGHER: Did they show blood changes 

comparable to humans? 
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1 MR. COHN: That is hard to detennine. Their 

2 white cell and platelets fell. Chicken hematology is bizarr , 

a to put it mildly. They have practically no platelets, for 

4 example. 

5 We have done pathology on the chickeds that died 

6 or were sacrificed. We sacrificed four or five pigs so far, 

7 and we were not able to say anything likely about any 

s pathological changes. We do have radio-audiographs on the 

9 animals which might be particularly interesting here. This 

10 is a radio-audiograph of the tibia of one of the young pigs. 

11 The bone morphologically does not appear to be normal. There 

12 is parveculi extending through the shaft wh:lh is abnormal 

13 in a mammalian bone. Th~re is a thickening here which 

14 probably indicates a failure of an osteoabsorption and 

15 periosteo-aberration. The particular thing about this bore 

16 is that there are two areas od dense concentration of the 

17 trabecula wh:C• corresponds on the radio-audiograph to two 

18 separate regions of high concentrations of radioactive 

19 material. It was the opinion of Dr. Norris, who did this 

20 particular audiograph, that these indicate two separate 

21 and distinct exposures to fallout material. 

22 There is a lot d. discussion on this, and it is 

ARC 
23 pretty hard to come to a defini t e conclusion beca\19 e we, 

24 one, don't have controls on these animals, and second, there 

25 
were quite severe dietary changes in the animals from the 
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1 time we collected them and brought them back. There may 

2 also be a finding of some disease which we don't know. 

3 DR. BUGHER: Doesn't your bone section show two 

4 zones of more compact trabeculae? 

5 MR. COHN: Yes. I don't know whether you can see 

6 it, but the arrows indicate that. 

7 DR. BU~HER: Aren't those the two regions of 

s strontium concentration, too? 

9 MR. COHN: I don't know whether it is strontium. 

w It is mostly like strontium and barium. 

11 DR. BUGHER: And the alteration of the bone 

12 construction itself would not be a finding of exposure~ 

13 MR. COHN: Functionally they appear quite normal. 

14 There were two independent pathologists that came to this 

15 conclusion. 

16 In another pig, which is presumably a simile of 

17 this ore, we don't find this double layer again. Mostly you 

18 have concentration here, and then you can see a light area 

19 which corresponds to the growth after the an·imals were remove 

20 from the island, and then the deposit in the still· growing 

21 animal. 

22 In the mother of these animals, the sow, we get 

23 the deposition hr9, and what looks like an indication of 
ARC 

24 perhaps a second deposition in here. You can see this 

25 better in another audiogr.pb. 
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1 This is a baby chick that was just born maybe a 

2 week or so after the detonation, and here you have an 

3 abnormal morphological picture. In the audiograph you get 

4 a concentration of radioactive material in the diaphysis 

& here and practically nothing on the ends where the bone bas 

6 grown subsequent to the removal of the animal from the island 

7 Here you have the bone marrow which would presume 

s to be abnormal and perhaps due to the deposition of active 

9 material here, ~ue to radiation -- and this is anotherchicken 

io bone here again, looking abnormally morphological. 

11 

12 

13 

14 

15 

16 

You rave the same thing in a chicken bone. We 

have trabecular tissue extending down through the bone_quite 
you 

a way, which/do not find normally. This would normally be 

reabsorbed here. These are two separate animals. 

You note there is-not the same concentration in eac 

animal, presumably depending on the dietary pattern. We 

17 have similar audiographs for a number of the other animals 

18 also. The pie tu re of iodine in the thyroid is typica 1 of 

~ the iodine diffusion. 

20 DR. BUGHER: Could you make an estiuate of the 

21 iodine dose? 

22 MR. COHN: Yes. About 15 microcuries was the 

23 estimate calculated back to exposure tine. It is considerabl 

24 more than the humans. 

25 MR. HARRIS: 15 microcuries where? 
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1 MR. COHN: This is in the bone and not the body. 

2 MR. HARRIS: 50 microcuries in the thyroid? 

3 MR. COHN: Yes. 

4 MR. HARRIS: This refers to in humans in reverse 

s to total body of 56 microcuries,of 1-131. 

6 DR. BUGHER: Swallowed and absorbed. Is that assumi g 

7 100 per cent absorption? 

8 MR. HARRIS: It assumes 100 per cent of the 

9 ingested material. 

10 LT. LOONEY: There are a few interesting comments. 

~ 11 Tie have been making studies in Bethesda , who have had 
f:lo 

§d 
u . -~ thorium, and it is vefy interesting to see that this 
bl! i:i 
.s ii 
I~ 13 thickening of the shaft is something that we have noticed 
II>·~ 

i:i:; ,.c::: .. 
i::: 1111 14 with other minor changes in these people. Over 50 per 
~a: 
t .,, :a 15 cent of some 17 that we have studied had that. In some radiu 

16 patients -- would you like to go into that at this time? 

17 DR. BUGHER: Yes. 

18 LT. LOONEY: I have recently gone over all the 

19 clinical data on the luminous dial workers, some 80 patients, 

20 30 of which were studied at Boston, and 50 at the Argonne 

21 National Laboratory in Chicago. In relation to this, some 

22 10 per cent of these people developed bone tumors 20 or 30 

ARC 
23 years after the administration of radium, and this luminous 

24 dial material~ Some patients which had less than one micro-

25 gram of radium had severe bone changes or tumor formation, 
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1 or others with 10 or 15 micrograms had relatively little 

2 changes. This is a factor of 10 or 15, which must be taken 

3 into consideration as far as permissible levels are 

4 concerned. 

5 The other thing is that the excretion studies done 

s by Norris in Chicago, there was a finding of 2/')000ths to 

7 16/lOOOths of one per cent of the radium excreted per day. 

s This is a factor of four to eight when you estimate permissibl 

9 body burdens of radium compared to the more accurate 

w estimates by measurements. 

11 So when we talk in terms of permissible levels, I 

12 think it is very important as far as the humans are co~cerned 

13 to keep these factors in consideration, that there is a 

14 marked biological variation, and also a marked biological 

15 elimination of these elements. Since these elements are in 

16 the near permissible range, I think these people are extreme! 

17 important from a long term study, because we know away above 

1s· this we are going to get tumors and away below we are not 

19 going to worry. This is the range which we are interested in 

20 I think these people are extremely importa-nt from 

21 a long term study in that respect. I am not familiar with 

22 all the radio. elements there that are of biological and 

23 
ARC 

phyiical half lives. I think Tomorrow I will take the 

24 information and refer it to the studies of the people with 

25 the late effects, if that is agreeable. 
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1 DR. BUGHER: If one divides the prognostic problem 

2 into the immediate and ultimate prognosis, I think the 

3 immediate problem has already given its OVill answer. The 

4 fact that except for two people who are still in the hospita 

5 -- old people, -- and orewoman ready to deliver, all of the 

6 Rongelap people went happily off to their new location. 

7 There are no ill effects so far as the immediate situation 

s is concerned. So that the immediate prognosis time has 

9 already given the answer to that. 

10 The ul tiDB te long term prognosis problem I think 

11 would concern itself with two broad aspects. One cl. the 

12 internal emitter question, particularly in the skeleto~, 

13 which bears on what you werespeaking of, and the other is 

14 the possibly very much delayed skin neoplasia which would 

15 not be expected, I should tfiink, to appear in less than 15 ye r 

16 or maybe more, if it appears at all. 

17 Have you any opinions on these? What do you think 

18 in your own mind is likely to occur to these people in the 

19 next 25 years or so? 

20 LT. LOONEY: The thing that we have noted as far 

21 as the relationship of radio element deposition to the 

22 formation of neoplasia from radium patients was this, that 

ARC 

23 in most all of these characteristic of the~ histological 

24 findings was the formation of an atypicalosseous: ti~sue; ~h· 

t- ·.': ~., .. ~,\~j 
25 was a bone formatic:n, and this was not usual in the areas 
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1 of greatest radio element deposition. In fact, we could 

2 make very real correlation between radio element deposition 

s and histopathological. 

4 A few patients that we were able to do extensive 

5 pathological studies on, we could find that there are many 

s areas -- not many, but in some areas -- in which the 

7 transition from this formation from atypicalosseous. tjssue 

s and the fiber sarcomas was awfully hard to differentiate. 

9 Dr. Lipscott at Chicago has reviewed this and some of his 

10 work with plutonium in rats. The feeling is that the most 

11 likely place for the formation of these tumors around these 

12 areas of atypicalosseous formation, most of the tumorS- have 

13 developed, on the ends of the long bones in thecancerous 

14 bones. All of this is supportive evidence that these 

15 conclusions are probably correct. 

16 I think this ultimately gets down to what causes 

17 cancer. Is it one cell from the irradiation in these 

18 small areas in wh:kh you have the proliferation of this 

19 tissue become malignant? There is a smolder"ing of this for 

20 years, and then suddenly there is a turnover, and then it 

21 seems to spread throughout the skeleton or even multiple 

22 tumor forn:ation throughout the skeleton. 

ARC 
23 As far as permissible levels are concerned, we have 

24 to interpret that in terms of this pathological finding in 

25 
i ,.. r~'i'' 
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these people. It is to set a level with this marked 
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1 biological variation, and I think you have to watch these 

2 individual people, and to see what percentage af these 

3 people develop tumors as compared to a controlled group. 

4 DR. BUGHER: Yes, that will be done. Do you have 

5 any feeling yourself for the probabilities involved here in 

6 this group? Would you expect any bone sarcoma to be 

7 encountered inthis Rongelap group? We have 84 people, is it 

s not? 

9 DR. BOND: 82. 

10 LT. LOONEY: I would certainly like to have a 

11 chance to go over this data much more than I have at the 

12 present time before I would stick my neck out so to speak 

13 on this. But I do think that certainly with this close 

14 permissible level, that these people are extremely important 

-15 to see if there is an increase in incident of neoplasia in 

16 this people. I don't know too much about the distribution 

17 of these various elements. Ma; t of it is bone. Chances are 

18 your bone tumors are the most likely thing to occur. I 

19 would not want to hazard a guess. 

20 MR. COHN: There is one point that has not been 

21 brought out, and that I think should b.e stressed, is that 

22 strontium 89 has a considerably shorter half life than radium 

ARC 
23 but there are a number of short life fission products that 

24 would have had to be present in high concentrations for an 

25 early interval which we don't pick up after 30 days. The 

f..1 
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1 problem then is what is the effect of a large dose over a 

2 short period of time to the bone or bone marrow in this 

3 early interval, that is, in terms of possible carcinogenic 

4 effects later. This is a problem that has not been explored 

5 to any extent at all. Animals are certainly not humans, 

6 but certainly that we should consider. 

7 DR. CLAUS: You would not expect these other 

s substances to be present in the bone? 

9 MR. COHN: Yes, there are a number of other bone 

w seekers, I have a list of 15, that are present in high enoug 

11 fission yield, but due to the fact that the half life is 

12 so short, after 30 days we do not pick them up. But t~ey 

13 were radiating this bone during the interval. 

14 DR. CLAUS: Would you hazard any guess how much 

15 there is of that, compared to this? 

16 MR. COHN: It could be calculated. 

17 DR. CLAUS: If there is any likely tumor 

18 formation from this stuff, and an equivalent amount of small 

19 quantity in the bone for the short periods of time that these 

20 are ther~we are in a bad way as far as our permissible 

21 levels are concerned, because this is just a little bit 

22 over what we claim to be a permissible level of strontium 

23 89 for a lifetime. 
ARC 

24 MR.· COHN: Yes. 

25 DR. CLAUS: This is for a relatively short time, a 
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1 we are going all out by s~ing you can give very sizeable 

2 
overdoses for a relatively short time without doing any more 

3 damage than if you spread it out. So if any of our 

4 concepts to date on which we are basirg our permissible dose 

0 levels are correct, then there is absolutely no chance, or 

6 at least an awfully small chance of anything developing from 

'1 these levels. 

8 MR. COHN: I don't think there has been any study 

9 made of high intensities and short exposures. 

10 DR. CLAUS.: These are not high intensities. 

~ u MR. COHN: Relatively high intensities. There are 
.: 
~ 

§d o . 12 12 other products that are bone seekers, in high fission 
bCCl 
.5 = i~ 13 yield,that would have to be present based on the present 

<:.> ·~ 
i:::: ..c 

"' = .: u strontium and barium, for example. 
~:::: ... 
"" "O < 15 DR. BUGHER: What -are some that you would have in 

16 mind? 

1'1 MR. COHN: Telurium, lithium 103, 106, cerium 101 

1~ and 144, zirconium 195, which we find in fish, praseodymium 

19 143, yttrium 141, barium 140, and lanthanum 141, and iodinium 

20 147. 

21 DR. BUGHER: The 106 ruthinium has a year half life 

22 MR. COHN: No, that is only 19 days, I believe. 

23 Oh, one year. I am sorry. All of these are fairly long 
ARC 

24 lived, anywhere from 10 to 60 days, and they are all 

25 present in a fission abundance of from 3 to 6 per cent. 
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1 DR. BUGHER: Are most of those excreted rather 

2 rapidly? 

3 MR. COHN: Zirconium, cerium, praseodymium are 

4 concentrated in the bone to some extent. I think in this 

5 case their half life is probably much shorter than their 

6 excretion rates. That would be the determining factor. 

7 DR. BUGHER: It is obviously unlikely that we will 

s ever know more quanti ta ti vely what is in these people than 

9 we know no.v; in other words, we cannot really acquire any 

io more knowledge by deferring consideration of anything 

11 because we really have in our hands now all the evidence 

12 that there is. 

13 CDR. CRONKITE: Does the exposure to 150 to 200 r 

14 in relativay a short time change tolerance concepts? Does 

15 this influence the tolerance concept? Has anybody done any 

16 animal experimentation where you crack them with a couple 

17 of hundred r and see if your same tolerance levels will pold 

18 up? 

19 DR. BUGHER: The main point there, I think, is 

20 that our tolerance levels are below that for which· 

21 experimental results can be demonstrated. In other words, 

22 one has to go much higher levels of the material. There 

23 have been experiments on such things. At the moment I can't 

24 recall the re~ults exce~t that they tend to be additive, 

25 
rather than otherwise. 
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1 Walter, do you happen to know of any? 

2 DR. CLAUS: No, I don't know what you are referring 

3 to there. All of the permissible levels with the exception 

4 of those that are tied in to radium, radium, plutonium, 

5 strontium, are based on a calculated dose to the critical 

6 organ af • 3 of a REP per week. So I think that is probably 

7 small enough in comparison with a couple of hundre~ r dosage 

s you,might give so they could be neglected. If you are dealin 

9 with radium plutonium, you may have a little different 

io problem on your hand, because those are based on actual 

~ 11 experience, rather than calculated levels. But even there I 
OS 
s:l. 

§o 
u . 12 think the doses do not exceed the • 3 REP per week. They 
bi>A 
.s ~ i ~ 13 differ with that level very much. 
Cl>·~ 

~~ 
=as 14 DR. BUGHER: Dr. Dunham, I will explain what the 
;i ~ 
t 

"Cl < 15 question is here. In view ef the rather small level of 

16 individual isotopes in bone and so on, whether the \\bole 

17 body exposure of 150 r which has been brought out this mornin 

18 is not quite saying What that is to, and whether that would 

19 affect the concept of permissible limit, essentially, in 

20 regard to the expectations of biological accidents and 

21 unfavorable results in the bone from the concomitant gamma 

22 ray exposure. 

23 
ARC 

I said as far as the experimental side is 

24 concerned, since the permissible limits are themselves levels 

25 at which one would expect such things 3J1"Way, that it is 
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1 rather hopeless experimenting in that level. One would 

2 have to go many, many fold up in the concentratioos of 

8 isotopes, and there I thought the effects were essentially 

4 additive. 

0 Do you happen to remember any of the experimental 

6 data? 

7 DR. DUNHAM: I know of no experimental data 

s that is comparable to this situation. 

9 DR. BUGHER: No, nothing comparable to this. 

io Exposure levels of 1, 000 microcuries of strontium with 

i 11 animals also given x-rey. 

gd 
o . 12 DR. DUNHAM: I kna.v of no such class data. The 
bao 
.s = 
{ ~ 13 closest would be Fridell 's work, where you were concentrating 
CV·-
~ ..<: 

= ~ 14 the effects in different organ systems. He has also given 
al~ .g 
< 15 some whole body radiation. -That matter might be re-looked 

16 at in this l:ig ht. 

17 DR. BUGHER: It is pertinent here. 

18 DR. CLAUS: I think you could extrapolate from 

19 Fridell's work if he has not actually done it, and say if 

20 you give an animal enough internal emitter so that he is 

21 pretty close to the borderline, and then yoµ add x-ray on 

22 top of that, you wi 11 get more than an additive effect, 

23 
ARC 

because the effect due to one isotope is partially 

24 compensated by other organs in the body. Whereas if you 

~ inactivate these other organs, then you will meet more than 
tmr>nt of . . ~rrJ1 Oepar . ~ , ,. ., ,., 
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1 an additive effect. Those are for very high levels. I 

2 don't think they are applicab~e to this situation at all. 

3 DR. DUNHAM: Those are at levels sufficient to 

4 knock the bone marrow out. 

DR. BOND: Those are very high levels. They are 

6 approaching total body lethal doses. 

'1 DR. 'DUNHAM: I was just searching my mind for some 

s data. 

9 DR. BUGHER: I think the answer is· negative with 

io regard to the question of whether or not this amount of 

i 11 material in the bone has any effect whatever on the 

§d 
o . 12 general radiological manifestations of the dose that these 
bll~ 

.5 ~ 
t:.s 1 t 8. il:4 13 peop e go • 
~:E 
~~ 14 LT. SHULMAN: How about the other way around. g::: 
~ 15 The total body radiation, and then the local deposits. 

16 Perhaps the 200 r received at that spot plus the local 

1'1 deposits may give different local changes than those 

18 calculations based on local radiation. 

19 CDR. CRONKITE: In the children where the bone is 

20 growing it gets concentrated in a relatively small.area, 

21 so as they continue to grow, if this were an adult, it would 

22 have been distributed relatively throughout the bone. 

23 MR. COHN: It still concentrates in a factor of 
ARC 

ten in the adult. 

25 CDR. CRONKITE: But it stays concentrated in one 
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1 area in the child. Does this give a significantly higher 

2 dose to those areas so that you may have a different set of 

s standards or think of it as different for a child than an 

4 adult? 

fi DR. BUGHER: If you are asking personally, I don't 

6 think so. I think in considering permissible dose, we have 

7 oftentimes thought of the bone marrow being much more static 

s than it is, rather than regarding it as essentially fluid 

9 tissue of a slow flow rate. The probability is that the 

10 regularities of concentration are not as important as 

11 we have asai med in computation. Usually a factor of five 

12 gets in the picture for irregularities, and nonuniform. distri 

13 bution of the material with respect to bone marrow. But 

14 certainly bone marrow cell structure is a highly mobile one 

lfi in terms of comparative bone sells, for example; so it is 

16 quite possible that we over-emphasized the fact of non-

17 uniformity, and such experiments as we have had in regard 

18 to skin activities vnuld sesn to indicate that the non-

19 uniform sitm tion is actually less of a problem than the 

20 uniform distribution of the same amount of material. 

21 LT. SHULMAN: Is there sufficient data to know 

22 whether the local bone dose in children could be suspected 

ARC 

23 of giving abnormal growth? Do the levels they probably 

have come close to the levels that do give abnormal 

26 
development, such as in the chickens? That is abnormal 

?5 
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1 dvvelopment, and they are only ten times lower. Over the 

2 longer period of tins that the development takes place, 

3 children may be the individuals to observe in order to find 

4 that out. 

5 DR. BUGHER: There may ba a corollary to the 

6 question, and that would be whether or not the blood changes 

7 in the children were not related to the perhaps greater 

s quantitative bone marrow dose. Does anybody have a comment 

9 on the questiC11 of growth disturbance in children, resulting 

io from these exposures? 

11 MR. COHN: We broke down each one of the groups 

12 into various age groups. Below five years old, from 

1s six to 15 and 15 and over. We find in the children we have 

14 a lower mean emitter excreted. Wla t this means is hard to 

15 say. It is not likely that -they took up less contamination 

16 than the adults did. Tley ate as much, and so forth. It 

1,7 would therefore leave you with the idea that the material 

18 they do take up is fixed more firmly in the bone so that a 

19 lower ratio perhaps is found in the urine. In general, 

20 more actively growing and proliferating tissue is more 

21 radio sensitive. You would expect to find more change in 

22 the children than in the adults. 

ARC 
28 DR. DUNHAM: A youngster two or three years old 

24 does not eat as much as an adult. A teen-ager will eat more. 

25 MR. COHN: We analyzed all the food and most of 
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1 the contamination was in the water and in the sap of the 

2 cocoanut tree. Tm re were very high levels of contamination. 

3 The fish was the other high source. Whether it is because 

4 they drink less water, it is hard to think that they took 

5 in less contaninating material than the adults. 

6 DR. DUNHAM: I think it is hard to believe that 

'1 they took more. 

8 MR. COHN: Judging by my own children, they eat 

9 more than I do, although probably less at a time. 

10 DR. BUGHER: I think one can say something about 

i 11 the effect d. the general whole body exposure, and the expecte 
r:i. 

§d 
u . 12 growth rates. In Hiroshima the exposed children 1D the_ 
tao i::i 
.Ea 
[~ 13 bomb within 1500 meters did show some apparent retardation 
C1) ·-i:i:: ~ 
~ ~ 14 of growth for a few years, but then in the last two years 
t 
~ 15 they picked up and apparently equal to the controls. Those 

16 were levels which were a mixed grill. Some had levels 

l'l sufficient to give radiation sickness ml some aplasia, and 

18 others in the same areas had no recognizeable radiation 

19 symptoms at all. So it is a statistical comparison. The 

20 difference has been lost now between those two groups. 

21 MR. COHN: That is from external radiation. 

22 CDR. CONARD: No internal there. 

23 
ARC 

MR. COHN: That is right. 

24 LT. LOONEY: Sir, in regard to the changes as 

25 
far as children are concerned, I remember one of our radium 
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1 i:atients who was working as a.luminous dial worker at 15 

2 bad areas of increased intensity around epipbyseal areas 

s of the long bones. This, with other data, would suggest 

4 that we were not too sure whether these developed years 

5 later or developed with deposition. 

6 Gross audio-radiographs were made, and they did bav 

7 a concentration of radium in the epippyseal area. The big 

s trouble with the radium data is that we don't have a roentgen 

9 grosser so that we can tell these tievelopments of the roentge -

10 ographic lesions, we see ,in the people 20 or 30 years from 

11 now. It would seem that these lesions develop years later. 

12 As I say, in this one case which ingested radio-

13 active materials at 15 died at 40, and she had these areas 

14 of concentration in the epiphyseal areas. From other 

15 studies, it would seem that-radium is eliminated from the 

16 more accessible parts of the skeleton. 

17 DR. BUGHER: Does anybody else have a different 

18 thought in regard to the skeletal prognosis here with this 

19 amount of material? 

20 I think the skin prognosis is one which bas a 

21 considerable uncertainty as well, and also equally perhaps 

22 important. I have to skip over to a eommission meeting, so 

23 I would like to ask Dr. Dunban to serve as Chairman for· a 
ARC 

24 while until I.get back. You can go on with this prognostic 

25 side 

Department of -~ . · :·-J 
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from the skin. I think also there should be some 
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1 further consideration of not the skeleton, as such, but 

2 the hematopoietic system with regard to the long term 

a prognosis, and what we think the problems of leukemia 

4 may be in these people, and particularly with skin carcinoma. 

5 Leukemia from our Japanese experience would be something of 

s importance much sooner than skin neoplasia, if the lL tter 

7 occurs at all. If you will excuse me, I will go. 

8 DR. DUNHAM: Who wislssto make a contribution on 

9 this point? Vic, do you base any further comments you wish 

ro to mak~ on the prognosti~ations as far as the skin goes, and 

n the late development of malignant change? 

12 DR. BOND: I would like to ask a question. It 

~ was the opinion of David Wood, and others, that looked at 

14 the slide, that in addition to late carcinogenic changes, we 

15 might expect later breakdown of the skin in a period of 

u months, rather than years. 

17 DR. DUNHAM: In other words, you feel that it is 

18 too early to prognosticate? 

19 DR.BOND: To really prognosticate. I don't wish 

20 to imply that there is definite evidence for this.-

21 DR. DUNHAM: - No. 

22 DR. BOND: It is a foregone conclusion that it 

23 
ARC 

will occur. However, they saw changes in the manner of the 

24 regeneration of the epithelium which led them to believe 

25 that there are possibilities that this may occur. This is 

r; ( 
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1 strictly from animal data, and not from human data. Do you 

2 have any further on that? 

3 CDR. CONARD: The lesions as they were when we 

4 last saw them showed no signs of development of true 

5 chronic radio dermatitis. That is, tl:e usual signs of 

6 atrophy and so forth that you normally observe in chronic 

7 radio dermatitis were not apparent. There were some other 

s changes. Hyperkeratosis was developing, and some overgrowth 

9 of theepitbelium forming papule strootures which Dr. Wood 

10 seemed to think might account for the large peel like 

11 appearance of the skins which we noted as a later development 

12 along with hyperpigmentation of the skin. Whether these -
13 changes have any significance to prognosis, I really don't 

14 know. I think that when Dr. Wood comes thragh with his final 

15 report on histopathology, he may give us some more evidence 

16 of his ideas in that direction. 

17 DR. DUNHAM: It is really a little early, because 

18 we don't know how normal this skin· will get. If it gets 

19 more normal than it is n~ then I think there are grave 

20 doubts as to optimistic prognosis. If it gets more 

21 normal in the next six months or so, the_n I think one can get 

22 very optimistic again. I believe radiation damage that 

ARC 
23 leads eventually to malignant degene~•tion~ -the tissues 

24 themselves do-not pass through a thoroughly normal appearing 

stage microscopically ever. 
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1 MR. HARRIS: I would like to prognosticate that 

2 for at least six years there would be nothing because in none 

s of the cases of Los Alamos beta ray burns, there has been 

4 nothing in six years. 

6 DR. BOND: What do theskins look like now? 

6 MR. HARRIS: They are in much different shape than 

7 what the natives are. They are still breaking down. A coupl 

s of fellows still have to go back to St. Louis once in a 

9 while for a little more plastic repair. Other than that, 

10 they are in fair shape. You don't have the usual skin. It 

11 has the appearance of a cigarette paper type of thing. All 

12 of the fat beneath the skin is gone, and will never come 

13 back apparently. 

DR. BOND: When you say nothing will happen, what 

15 do you mean? 

16 MR. HARRIS: You cannot say that on this basis 

17 these people will not have any carcinogenic indications. 

18 DR. DUNHAJrl: You have to give them at least 20 year • 

19 JIR. HARRIS: I think probably you might be able to 

20 give -them 20 years on the basis of the fact that the Los 

21 Alamos people who have had this exposure, who have had 

22 superimposed exposures on the same!:kin for the last six 

ARC 

23 years at least as high as tolerance, and probably higher than 

tolerance in some cases. 

25 
CDR. CONARD: They had 4 to 17 thousand REPs or 
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1 something like that. 

2 MR. HARRIS: They had maybe 20,000 REP of high 

s energy beta. 

4 DR. DUNHAM: It was full thickness damage. 

5 CDR. CONARD: A fission product material? 

6 MR. HARRIS: Yes, sir. It was filter papers that 

7 they picked up with their hands. There was a small amount 

s of Neptunium. I would guess it was only a small proportion 

9 of the total. You can get this number very easily by 

io comparing it on the Nevada explosions, and if you compare 

11 with any sort of a standard Nevada explosion, you will come 

12 out with the number of Neptumium which would be the same that 

13 they had. 

14 CDR. CONARD: As near as I can understand, 

15 practically all skin malignancies develop on top of a 

16 well recognized breakdown of the skin, chronic dermatitis 

17 or the usual chronic changes that occur after radiation. A 

18 vast majority of these people have shown no signs of 

19 developing chronic dermatitis or atrophic changes. There 

20 are a few, one or two. One or two of the foot lesions show 

21 some evidence of scarring and atrophy, and the persistent 

22 ear lesions. 

23 DR. DUNHAM: You would give them all at least 20 
ARC 

24 years? 

25 DR. BOND: That is for malignancy. 



82 

1 CDR. CONARD: If they don't develop any chronic 

2 radio dermatitis within the next five or six years, I would 

3 say the prognosis is excellent that they won't have any. 

4 DR. DUNHAM: At least some of their lesions are 

5 going to be exposed ~ery:beavily to an added insult in the 

6 way of ultraviolet. 

7 CDR. CONARD: Trauma, too. 

8 MR. HARRIS: Isn't the humidity a little high out 

9 there for having as high an ultraviolet exposure as where you 

10 do get ultraviolet carcinoma? In the west, for example, 

~ 11 where there is low humidity. If the humidity is so high in 
i::i. 

§d 
o . 12 the climate that the percentage of ultraviolet is high_ 
!>Ci::i 
.s i::-ii 13 DR. DUNHAM: It is awfully commen to soa folk in 
Q) .... 

p:: .;.i 
~~ 14 general. It certainly cuts down what it would be being at 
lo< 

~ < 15 the eqdator or close to it. Still plenty gets through. 

16 CDR. CONARD: There is a great deal more of it, 

17 too, due to the long days. 

1s· DR. DUNHAlf: All year around. It is not just 

19 seasonal. 

20 CDR. CRONKITE: The thing that bothers me is 

21 what Dr. Bugher bad to say this morning. The establishment 

22 so far as is known of what could be expected from the stand-

23 
ARC 

point of prognosis with time intervals becomes acutely 

24 important because there are a group of individuals who are 

25 
going to have to go out from time to time. It is going to be 
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1 one big chore to go out at regular intervals. If there is 

2 no hazard to expect under 20 years, I think we otgbt to 

a seriously start thinking about these followup trips. Is it 

4 even necessary to go back four times in this coming year? 

5 Being one of the individuals involved, perhaps I 

6 have z personal bias in it. But just as we are talking here 

7 from the standpoint of prognosis, nobody yet bas come up with 

s anything that means anything to me, except that somebody 

9 ought to watdl them. 

10 DR. DUNHAM: I think what we have been talking abou 

11 in these last two discussions are something that would only 

12 happen in 15 or 20 years. I have not been as close to _the 

13 planning as you have for the immediate followups. But it is 

my understanding, or at least I would think that the 

15 philosophy behind the coming- followups was to follow the 

16 blood count back to normal, to find out whether it is 

17 back to normal, say, next August or fall. In other words, 

18 complete the study of the acute phase, and then after that, 

19 if you can develop a reasonable rapport with the trust 

20 territory physician, there should not have to be an awful 

21 lot of expeditions. 

22 CDR. CRONKITE: I was thinking not only in terms 

ARC 
23 of the long term prognosis, but the prognosis for the 

24 immediate future, because someone is committed to making a 

25 
trip in August, and again a few months thereafter, in order 

-- ' - ~~·1 
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1 to collect more information in order to be in a better 

2 position to plan. But to get any information now that anyon 

s has collected for planning purposes would be of tremendous 

4 importar:c e to the people that have to go out there. 

5 DR. DUNHAM: The other thing is the matter of 

6 leukemia which John asked to have some discussion on. 

7 DR. BOND: May I ask soue thing before we get 

s into that aspect of it? The general question as to the 

9 findings seen in general are commensurate with the dose esti-

10 mates we found this morning. 150 r is a ticklish problem. 

11 DR. DUNHAM: It may be 175, if it was 150 r measure 

12 in the air with a different kind of field, is that rigllt? 

13 DR. BOND: This may or may not be. 

14 DR. DUNHAM: I believe that. Do you doubt that? 

15 Noting the figure of 150 r, ·but tlB fact that there would be 

16 a difference in comparable effect. 

17 DR. BOND: I want to get into that in a minute. 

18 This is the problem. Say 150 r and from corB.derations of 
19 dose rates, say this was given over a period.of at least 

20 hours and probably days, as opposed to the usual single 

21 exposure which you would predict would give less effect for 

22 the given total dose. Also, there is a possibility that 

ARC 
23 some of these individuals were inside structures and did not 

24 get the same total dose that was calculated for the island. 

25 
These things would tend to make you suspect that the effect 
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1 should be less than what you would anticipate for 150 r. 

2 I would like to know if this perturbs anyone? 

3 I have talked to a numberof people that it has perturbed. 

4 In other words, the findings observed are not commensurate 

5 with the calculated dose. Are they or aren't they? Is it 

6 necessary to go to something like this depth dose business 

7 to explain this? Do we have to go to something like 

8 combined effects to explain it. Or is everybody happy with 

9 the findings of 150 or 175 r? 

10 DR. DUNHAM: Gene, you studied this longer than 

11 anybody in the room. Is there any change in the blood pictur 

12 as you saw in those animals as you would have guestima!ed on 

13 the 28th of February last, as mning from roughly 150 or 

14 175 r total body exposure? 

15 CDR. CRONKITE: One has to make the assumption on 

16 the basis of this data that was; collected that either man 

17 behaves differently from what we1hought he ought to behave 

18 on the basis of large animal experience in the laboratory 

19 and with fission spectrums from atomic bombs based on Green-

20 house work, or there is some weird ex>mbination of radiation 

21 
effects that we are not at all aware of to make this 

22 
difference. 

23 
It is a very real difference in the time sequence 

24 
in the platelets in these human beings that occur as bas 

25 

. I 

' 

been observed in any laboratory animal. 
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1 DR. DUNHAM: Is there any comparable data on large 

2 animals'? 

8 UDR. CRONKITE: Yes, we have 150 r dogs in a large 

4 group. They hit the minimum around 12 to 13 days, and are 

5 beginning to re:Dver at almut the time these people are gettin 

6 the minimum values. It is an entirely different picture. 

7 I don't know how to interpret these things. It may be 

s that the life span of human cells is entirely different from 

9 laboratory animals that we are dealing with, or there is 

w some other w~ird radiological factor that comes in of 

11 additivity that prolongs the effect of radiation. I am 

12 confused on it. 

13 DR. DUNHAM: It seemed to me in our little 

14 discueton this morning we talked about someboq.iy reviewing 

15 the Japanese data, and ifi it looked as though in those 

16 that survived there was the prolonged effect. In the two 

17 Argonne cases there was prolonged effect. 

18 CDR. CRONKITE: The bad effect on Japanese data 

19 is that those who survived the first blood count were taken 

20 in the third and fourth week after exposure. We don't 

21 know what they were doing before that. The Japanese dying 

22 probably received super-lethal doses of radiation, the 

23 behavior is the same as that of a dog receiving super-lethal 
ARC 

24 dose of radiation. Then there is this hiatus of three or 

25 four weeks where you have to guess what thet looks like. 
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1 From Argonne there is this one case of a man that 

2 was exposed to platelets and leukocytes who hit the low 

s values at about the same time as the men of this large group 

4 did. I rather expected that people would be concerned about 

5 these differences in the time. Is that what a single dose 

6 of radiation would do to a man or isn't it? 

7 DR. DUNHAM: We don't have any evidence to the 

s contrary, do we, in man? 

9 DR. BOND: May I ask Col. Browning and perhaps 

10 Commander Etter on this point: Was this actually observed, 

11 and does this surprise them? Is it 150 r anticipated or 

12 are there difficulties? 

13 COL. BROWNING: I have those records, and I wi 11 ge 

14 them up tonight,where people have been given 150 r in one 

15 dose. But if my memory is not wrong on this, it did go 

16 down earlier. This was with one MEV stuff. 

17 DR. BOND: How about the clinical picture? 

18 COL. BROWNING: Thse people were not well, of cours , 

19 when they received it~· which was the reason tha. t we were 

20 justified in using those amounts. But they showed very 

21 little in the way of radiation sickness, just about 

22 comparable to the natives. But the blood did go down earlier 

23 with the whites and platelets, as I recall·it. I willbring 
ARC 

24 that stuff in tomorrowl 

DR. DUNHAM: Did they follow through for six and 
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1 eight week periods? 

2 COL. BROWNING: Yes, some of them for six months 

3 and a year. 

4 CDR. CRONKITE: This data, if it is available, we 

5 ought to get hold of it for comparative purposes. I have 

s never seen it. 

7 COL. BROWNING: I will bring it in for you. 

8 CDR. ETTER: What is it? 

9 COL. BROWNING: It is the therapy units, one at 

io Baylor and one at Sloan Kettering. This was a little bit of 

11 everything, including leukemia. 

12 DR. DUNHAM! Commander Etter, have you anythjng to 

13 add to that at this point? 

14 CDR. ETTER: No. I think what is bothering 

15 Vic a bit is that in setting up figures for so-called 

16 operational implications in atomic warfare, we in the past 

17 have pretty much considered it to be 100 r probably at the 

18 very low limit of any signs or symptoms appearing with 

19 probably a thought that a group of troops receiving 100 r 

20 could go on with their normal duties. This makes you wonder 

21 if the 150 r is going to result in this type of thing, 

22 whether or not our figures for operational purposes might not 

23 
ARC 

be a bit on the high side, rather than the low side, and we 

24 would have to· come down a bit on this thing. I think that is 
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1 COL. BROWNIOO: Harry, if we can get any 

2 information here from the physicists about the energy, it doe 

3 not make us feel too bad. We are quite happy with our 150 r 

4 if this is correct. But if this is the very low energy stuff 

5 then we have not gained a bit of assurance from it. 

6 CDR. ETTER: If 150 will do this over a period of 

7 a matter of 36 hours, doesn't this me8lll 150 delivered in a 

s matter ,.of a minute er so should not have given a much more 

9 acute picture, \Wlich means that 150 may be much too high 

ro for practical purposes in our operational structure? 

11 COL. BROWNING: Yes. 

12 DR. DUNHAM: How much did these people get tbe 

13 first 12 hours, Gordon? 

14 DR. DUNNING: I don't know whether I can quickly 

15 answer that. 

16 DR. DUNHAM: I think this is important in this 

17 consideration. What they got in the first 12 hours is not 

18 going to affect mudl more difference than three or four 

19 minutes. 

20 CDR. ETTER: I picked the 36 hour figure because 

21 of the evacuation. 

22 DR. BOND: They got only 30 f. 

23 CDR. CONARD: I thought the curve was so steep. 
ARC 

24 DR. BOND: They didn't start their exposure until 

25 
the plus 6 hours, at which time you are not on the step 



90 

1 portion of the curve any more, but pretty much on the flat 

2 portion. So the dose rate was not changing as rapidly as you 

3 might suspect. 

4 DR. JXTNHAM: You would guess they got about one 

6 fifth of their dose in the first 12 hours. 

6 DR. BOND: That is right. 

7 DR. SONDHAUS: This depends very strongly on 

s whether you assume the fallout was along one or short one. 

9 If you assume that the fallout was quick, that the dose 

io built up to a high rate very quickly, then the first 12 

11 hour dose would certainly be appreciably more than if the 

12 fallout was slow and only reached its peak after 12 ho»rs. 

13 In either case, I don't think even in the maximum 

14 case you can allow for more than about 30 per cent of the 

15 total dose in the first 12 fiours for the 51 hour exposure. 

16 However, in the case of the Rongerik exposure, where the 

17 evacuation was at 28-1/2 hours, I think the first 12 hours 

18 would probably give as much as half the total dose. The~e 

19 are guesses. They are more than a guess out of thin air, 

20 but they are still not a great deal m~e than tlet.-

21 DR. DUNHAM: Harry, I stand completely corrected 

22 on that point. 

ARC 
23 CDR. ETTER: How long was the fallout actually 

24 observed by the natives? 

26 CDR. CONARD: About 10 o'clock at night. 

'l 1 
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1 DR. DUNH.&i: About several hours. 

2 DR. IXJNNING: But that doesn't mean you have 

8 equal quantities of radioactivity coming down. 

4 CDR. CONARD: No. 

5 DR. BOND: I think the important thing is that 

6 they didn't receive 90 per cent of their dose over a few 

7 hours. It was a relatively slow dosage. 

8 COL. BROWNING: Harry's point is well taken. If 

9 they became nauseated at 50 or 60 r, perhaps,. and they may 

10 well have done so from these figures, then we are going to 

11 do some thinking about this.. But the clinical data we 

12 have doesn't seem to indicate that this happened. 

13 DR. SONDHAUS: I think it might be added that Dr. 

14 Dunning's point about the sky shine is important here. We 

15 may not be taking that into-consideration at all. All these 

u calculations are entirely on the basis of fallout. If there 

17 was sky shine in addition this would bas to be handled 

18 separ•tely. 

19 CDR. CONARD: Can you give us any idea as to what 

20 the additive dose would be from sky shine? 

21 DR. DUHNNG: I am sorry. By looking up the date, 

22 I can give you some estimate from the Nevada test, but how 

ARC 

23 you would extrapolate this to out in the Pacific, I don't 

24 know. 

25 DR. DUNHAM: What sort of orders of magnitude are 
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1 we talking about? 

2 DR. DUNNING: We don't know. 

3 MR. HARRIS: Were you talking about a cloud of 

4 radiation? Is that what you mean? Or do you mean reflected 

5 radiation from the atmosphere? 

6 DR. DUNNING: The actual cloud. 

7 MR. HARRIS: This has been simply covered by Parker 

s This is the opposite of the Clark Gable problem of big ears 

9 on both sides. 

10 DR. DUNNING: You can figure out that r per hour 

11 is 10 times to the third, times the energy of your emission, 

12 if you want to do it mathematically. That still doesnJt 

13 give you the answer what happened out there. 

14 MR. HARRIS: You could take some numbers if they 

15 are iny good, which said so many fissions to which they 

16 were exposed. 

17 DR. DUNHAM: I think the thing that baffles we 

poor medicos is the lack of certainty on this whole matter 

19 of dose, and the time during which the dose was given, in 

20 order to try to give any intelligent interpretation. I 

21 think you really brought it up when you said that • 

. 22 CDR. CRONKITE: My point is as far as writing the 

ARC 
23 report is to completely leave out all concepts of dose. 

24 Say people were exposed to radiation and this is what 

25 As soon as you put a dose down ther~ people are going to use t 

;;,, '..~.. ·- ~ . , ..... 
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1 DR. DUNHAM: With things as indefinite as they 

2 appear at this point, it will be more misleading than useful. 

3 DR. BOND: It will never be more definite. 

4 DR. DUNHAM: I am afraid not with this particular 

5 group of exposures. 

6 DR. BOND: I didn'task that question to get at the 

7 operational aspect. 

8 DR. DUNHAM: No, but it is an important one to get 

9 out in the open and get it over. 

10 DR. DUNNING: Dr. Dunham, I don't think we should 

11 be too awfully pessimistic. Take the Rongerik people. They 

12 had film badges out tb·ere, and they actually read betw~en 4> 

13 and 50 r. If you make the same kimof assumptions and the 

14 same kind of aalculations for Rongerik as we did for Rongelap 

15 I say this morning it was 60 to 75 from memory, and looting 

M at it this noon, I find it is 75. Our calculations using 

17 the same kind of assumptions at Rongerik, says 75, and film 

18 badges said 40 to 50. We kna.v that they were indoors a good 

19 share of the time. To me this gives us a pretty good notion 

20 that we are not at somebody else's ball park. 

21 DR. DUNHAM: This is fine from what happens from 

22 fallout. The thing that is bothering some of the people 

ARC 
23 who are trying to use this material are in t~erms of other 

24 types of situations where exposure might occur in a 

25 
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1 this sort of situation. I think it is important that we 

2 find out right now that you are not going to be abJe to 

a jump from much of this data to this other situation that 

4 Harry has to work about, and Gene, too. It does not seem 

5 comparable to acute exposure. 

6 DR. BOND: I thought it was necessary to postulate 

7 the combination. In other words, can we explain everything 

8 we saw on the effects of giving dosages as we know them now, 

9 or are these inconsistent with present knowledge. 

10 DR. DUNHAM: Who has in hand the burros situation? 

11 That is the only thing that is comparable. Do you recall wha 

12 course the blood picture took? 

13 CDR. CRONKITE: Higher doses. It was sinilar 

14 to sii:gle dose given to dogs. 

15 DR. DUNHAM: I was wondering whether they showed 

16 the prdonged curve at the lower doses. 

17 LT. LOONEY: There is one thing in going over all 

18 the available information on the use of radium and radon. 

19 I can look this up tonight and go over the hematological 

20 responses, but I remember there is a wide variation in some 

21 of the German literature following the internal use of 

22 radium and radon. This might throw some light or more 

ARC 

23 confusion. I will give you areport on this tomorrow. I do 

24 remember one case that they said they got an increase in the 

red cant of something like one million, and I remember 
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1 trying to make some sense out of tbe hematological. response 

2 that· we did find many bizarre responses to the internal use. 

3 This might throw some light on the question. 

4 DR. DUNHAJI: Any further comments on that point or 

5 shall we move on to leukemia? The reason I mentioned 

6 leukemia before is because we were talking about operational 

7 problems, and if that is going to occur, it will occur in 

s four or five years. 

9 On the oth:!r hand, and I think there is general 

w agreement, these people got no more than 200 r total body 

11 exposure, whether it was given over a period of 24 to 36 

12 hours, it is most unlikely perhaps that there is going-to be 

13 a proble11l. Who wishes to comn:e nt on that? 

14 CDR. CRONKITE: These numbers up here are very 

15 nice, but is anybody willing to say what that would mean to 

16 the bone marrow over a period of 20 to 30 years in REP? 

17 MR. HARRIS: Almost nothing. 

18 CDR. CRONKITE: I would agree with you that one 

19 would not anticipte any leukemia at all in s::>far as the 

20 adults are concerned. What will happen to the children is 

21 highly questionable. 

22 DR. DUNHAM: How of ten should there be blood counts 

ARC 
23 done on these people after everybody is satisfied the initial 

24 phas e is over? I gather we are all agreed that it was not 

25 
over at the time Project 4.1 came home, is that right? 
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1 CDR. CRONKITE: That is correct. 

2 DR. DUNHAM: They will be predicated on what 

8 turns up the next time or two out of couse. Say two years 

4 after the initial exposure, fnm then on, how often would be 

5 useful? 

6 CDR. CRONKITE: I don't know. Once a year perhaps. 

7 DR. DUNHAM: Does anybody believe that leukemia 

s will be an important sequalla among these people? 

9 (No response.) 

10 DR. DUNHAM: A bunch of optimists. 

~ 11 LT. SHULMAN; Is there any experimental animal 
~ 

§o o . 12 that more closely approximates humans, like some of the 
bli~ 
.a= 
]. ~ 13 primates, about wli.cb radiation exposure data is known? 
OJ·-p:: ..c: 
~ ~ 14 DR. DUNHAM: No data on leukemia in the primates 
;: ::: 
"" OJ 

"ti < 15 yet. 

16 LT. SHULMAN: As far as dose and blood count change 

17 I don't know whether it has been studied in a chimpanzee. 

18 CDR. CRONKITE: The chimpanzee has been studied, 

19 and the rhesus monkey, and the monkey behaves exactly like 

20 the dog. 

21 LT. SHULMAN: That only proves dogs are closer to 

22 man than we think. 

23 DR. DUNHAM: Are there any other sequallae that 
ARC 

24 might be anticipated, or should be at least looked for? 

25 Cataracts have not been mentioned. 
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1 MR. HARRIS: rie have done some work in the last 

2 few years on mice given sirgle doses of radiation extending 

8 from 12-1/2 roentgens on up to 5 and 6 hundred, and those 

4 mice were kept and examined periodically for a priod of t'\\O 

5 years. We have done this with x-rays as a control for 

6 neutron experiment a ti on. We are in the process of pulling it 

1 all together at the present time. In my recollection of the 

s last time I looked at this data to try to pull somethiig out 

9 of it, the formation of not true cataracts, but detectable 

w lens aberrations in the region of the posterior pull of the 

n lens probably in most cases is non-vision disturbing if we 

12 knew what was vis~n disturbing in mice. 

13 There is a definite correlation with the formation 

14 of these opacities, and the dose that the animals had. To 

15 the best of my recollection-this correlation with opacity 

16 is better, and the incidence of opacity formation is higher 

17 than is the incidence of leukemia in animals. Therefore, it 

19 

20 

21 

. 22 

23 

24 

25 

might be reasonable to continue some studies on these 

people for the detection of these lens aberrations and even 

before you would think of looking for leukemia. 

As far as leukemia in the animals was concerned, 

it is going to be awfully difficult to analyze statistically 
of 

because/a fair leukemia incidence in the normal population 

of this mouse. The same way with other types of carcinoma. 

I do remember that there is a shift in incidence of leukemia 
1,:~.r~:""~~-~~-. ~ ,~ ~ ::~C<'"·~~ .. 

l~~-.·-~ .... · ... _,~ ..... ~ .. ·), 
f~ j,.:.; '· • . ...,. . .... J 
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1 and carcinoma as you go to higher doses. For instace, 

2 at the higher doses you will find much more leukemia than 

a carcinoma, because d the time of onset, and the animals die 

4 before they are old enough to get carcinoma. 

5 At the lower doses I would guess -- this may not 

6 be the right number -- I would find there is a positive 

7 index for leukemia production in doses above 100 roentgens or 

s so many. I am not sure that this will be forthcoming when 

9 this is written up. 

10 CDR. CONARD: What was the threshold dose for 

11 opacities? 

12 MR. BARHIS: At half the year -- these are not non-

13 vision disturbing capacities -- is in the neighborhood of 

14 50 r for x-ray. 

." 15 CDR. ETTER: Were those mice carefully screened 

16 beforehand for any lens aberrations? 

17 MR. HARRIS: Yes, they were. The way they were 

18 run, this was an experiment in which we attempted to 

19 eliminate all bias. All items were coded singly. The 

20 observers over the period of two years never knew what 

21 animal they had hold of. We think it is pretty good statisti -

22 ally on that basis. There is a fair percentage d visible 

ARC 
23 aberrations in control animals as you put the data back 

24 
together again off the card files. 

The threshold, if you wish to call it that , or the 
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1 50 per cent incident level of these opacities was at 50 r 

2 at the half year. This continues to go down in total dose 

3 at a year, a year and a half and two years. 

4 DR. DUNHAM: It was my understanding that the 

5 macaques at Austin, Texas, have failed to show any opacities, 

6 many of whom must have gotten more than 100 r a year after I 

7 heard about it. 

8 MR. HARRIS: I talked to the monkey man, and they 

9 are now getting opacities that were exposed to 14 NEV neutron • 

10 DR. BOND: Isn't the threshold for cataracts in mic 

11 usually lower than for other animals? Wouldn't more suitable 

12 data be the Japanese data? 

13 MR. HARRIS: This is a definitive catara~t you 

14 are talking about. What I am talking about is a smallest 

15 detectable opacity. Wb9n you take mice, then for a true visi n 

16 disturbing situation in mice, which is really to squeeze the 

17 mouse behind the neck and his eyes pop out, and he looks 

18 sideways, and you can see it. This is certainly a vision 

19 disturbing situation, and the threshold there is similar to 

20 that found in Japan, or the incidence level is similar to wha 

21 has been found. It was stated about 500 REM equivalent 

22 
and it runs that way for mature cataratts in mice. 

ARC 
23 

DR. DUNHAM: These are presumably going to be 

24 
gamma ray cataracts, if due to anything-

25 

MR. HARRIS: I will have x-ray cataracts and gamma 
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1 cataracts and thermoneutron cataracts. The opacity 

2 incidence in x-ray animals and the opacity incidence in 

3 4 1rfEV gamma animals is about the same level, 50 per cent 

4 incidence. It is almost exactly the same level, although 

5 the letbali ty of MEV is much less for the 4 MEV animals. 

6 This would be out if it would do you all any good in figuring 

7 out what you are going to look at these people later. 

8 DR. DUNHAM: l'lhat was the gamma threshold in rabbits 

9 MR. HARRIS: X-ray threshold in rabbits for what 

10 is called a mature cataract, not threshold but 50 per cent 

11 level, was at· aDDund 500 roentgens. 

12 DR. DUNHAM: What was the threshold for opacities? 

13 MR. HARRIS: They were not lookirg for those. 

14 DR. DUNHAM: Certainly that leaves it such that we 

15 are going to have to look, probably the sooner the better 

16 that somebody can get out there and look, and establish a 

17 base line on these people, the better. 

18 CDR. CRONKITE: Somebody hls looked. We got a long 

19 involved report a few days ago. 

20 DR. DUNHAM: This I didn't know. 

21 CDR. CRONKITE: We just received it. I had not 

22 known it had been done either. It is something you initiated. 

23 MAJ. HANSEN: I think it. actually started with the 

24 return of the Air Weather personnel, and the other American 

25 

'"'-~-~'""2··.t 1Jf En~rgy 
:~:1,~~~_,..:~i ~::'s Off:ce 

,·;;i'::-!l':ES 

personnel to Tripler at which time we asked Col. Lowry, who 
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1 is the chief at Tripler to evaluate all these people to 

2 establish a back line. Dr. Bugher came through at that time 

s and went over such records as we had, and then went over 

4 with Col. Brennan and talked to Col. Lowry, and I believe 

5 be had a trip set up to go to Japan to look at some of the 

6 Hiroshima and Nagasaki people, and was asked to stop by and 

7 look at these folks at that time. I am sure that is where 

B it began. 

9 DR. DUNHAM: Fine. What does the report indicate? 

10 CDR. CRONKITE: I will bring it down tomorrow. It 

11 is about an inch thick. 

12 DR. DUNHAll: Did he find that much? 

13 CDR. CRONKITE: T~re were three macular 

14 degenerations. TIE re were a fair number of things cb served, 

15 but whether they have any c6nnection to radiation is somewhat 

16 questionable. 

17 DR. DUNHAM: Not much in the lens itself? 

18 CDR. CRONKITE: No, not more than would be consiste t 

19 with some of the older individuals. 

20 DR. DUNHAM! And he examined the entire group? 

21 CDR. CRONKITE: Yes. 

22 DR. DUNHAM: This is fine. 

23 
ARC 

CDR. CRONKITE: With a very nice clinical record 

24 on each one of them. 

25 MAJ. HANSEN: I might point out that in each and 
c ~.~~ -:-~7'~:;-~,~~- t of ~ .-: "\~ :1

• 
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1 every American, he found some anticular opacities, but 

2 which he felt were congenital or at least non-significant 

3 from a radiation point of view. 

DR. DUNHAM: It would be awfully soon to be getting 

5 significance. 

6 BlAJ. HANSEN: Yes. One of the Air Force personnel 

7 did have an anticdlar opacity. This is down, and points out 

s the value of having tis. Dr. Lowry was perfect\' willing 

9 to state that le didn't feel that it could be due to the 

10 radiation, but at the same time it may bring up a problem in 

11 the future. 

12 CDR. ETTER: In that connect ion, Lesinsky hai; 

13 screened all the affected crew members, and he has found an 

14 18 per cent incidence in what he calls the normal opacities, 

15 which he contends cannot be· distingusi bed from those which 

16 might be due to radiation. Out of his group he discarded 

17 two individuals who showed marked lens changes, both wf whom 

18 had received heavy radiation in adolescence for acne. That i 

19 something that must be considered in their past history. 

20 MR. HARRIS: The incidence of congenit~l opacity 

21 in mice happens to be in the neighborhood of 18 per cent also 

. 22 DR. DUNHAM: Are there any other possible ultimate 

23 effects? How about aging? Is this population group large 
ARC 

24 enough to even begin to think about it? 

25 CDR. CRONKITE: I don't think it is conceivable to 

(~ 
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1 do any kind of population study on that because in the first 

2 place, you don't know bow old anybody :is, except the ones bom 

a since the American occupation. It would be impossible to set 

4 up a population study. 

5 DR. DUNHAM: Should there be any special looking for 

6 cardiovascular disease, and setting up comparable groups 

7 between the Ureriksand Rongelaps? 

8 CDR. CRONKITE: I don't know anything about it 

9 myself. 

10 DR. DUNHAM: Does anybody wish to make a statement 

i 11 because this sort of thing has got to be ironed out because 
p.. 

§0 
o . 12 there are always kibitzers on the side as to why you didn't 
bO i:i 

.5 i:::~ 
1! 0 8. ~ 13 run a lipogenic index on this thing. 
piJ :a 

"' ~~ 14 DR. DUNNING: Dr. Dunham, I seem to be alone here, 
"' Cl> 

"" < 15 but the thought came to mind of trying to jibe up the doses 

16 and present condition. As I recall, the events out there, 

17 the fallout wa: heavy enough so that it made their drinking 

18 water very visibly murky. They continued to drink this 

19 until finally stopped by their local leader. These are 

20 questions, not statements. Could there be anything there 

21 that woul-0 cause them to be nauseated as they claimed they 

22 were after the first day? I am trying to jibe up the idea ~ 

ARC 
23 ,their physical condittion and the estimated dosage. 

24 Secondly, remmber when Dr. Zsuzuki was here, he 

25 made a strong point that he felt the poor condition of th~ 
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1 fishermen was due to so greatly their extensive beta burns. 

2 Did those natives have enough burns, or would that be 

a sufficient to have any effect? 

4 In other words, did we have something here in 

5 addition to Vthole body gamma that might account for some of 

6 these physical conditions? I don't know. These are both 

7 questions. I would like to repeat also that the estimates 

s were without any estimates of contribution of soft gamma to 

9 beta. I saidthat this morning, and I say it again, as 

10 well as the sky shine. 

11 DR. DUNHAM: As far as the Japanese fishermen, I 

12 don't think the natives have lesions comparable to on& or 

13 two of the fishermen whose scalp was a mass of exudation, 

14 from the photograph. 

·-
15 CDR. CONARD: I think it was more extensive than 

16 anything in the natives. 

17 DR. DUNHAM: This man's scalp was just a mass of 

18 gunk. Certainly I think Ray would go along that there was 

19 nothing unusual in the way of systemic symptoms that could 

20 be related to the second effect of skin burns. 

21 LT. SHULMAN: I think you might look at it as a 

22 local sunburn. 

ARC 
23 DR. HARRIS: Could you possibly conclude this 

24 apparent]y self limiting nausea that these individuals had, 

they had some, did they not very early, ~ould be due to 

/0:. 
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1 a local radiation effect? After all, these people got a 

2 fair number of REP to skin. There is no reason why they 

3 didn't get a fair number of REP to the lining of the gut 

4 in the same situation. 

5 DR. BOND: Why should they get the same amount of 

6 REP to the gut lining? 

7 MR. HARRIS: I mean just from drinking this water 

8 they had. 

9 DR. DUNHAM: They were not great water drinkers. 

10 We know that. 

ta 
ol 

11 MR. HARRIS: I know. I doubt whether it is 
s:a. s . 
oO 

12 0 
bl) t:i correlatable, but it is an excuse. 
s:: ~ 
·~ s:: 
t: .s 13 
0 bl) 
s:a. s:: 
(I)·~ 
~.;; 

14 s:: Ill 
~~ 

LT. SHULMAN: Do you get nausea if you drink 

radioactive tracer doses? 
"' (I) .,, 

15 < MR. HARRIS: I don't know. It would seem to me 

16 that even if they didn't absorb too much, 1hey might have 

17 gotten a fair number of REP to the lining of the gut which 

18 is rather sensitive to radiation. 

19 CDR. ETTER: But isn't this very comparatively 

20 mild nausea, which they got earlier, consistent with the 

21 marked amount you got later on from a statistical standpoint? 

22 If they got this much blood depression, should you not expect 

23 
ARC 

them to have soma nausea to start with? 

24 MR. HARRIS: I don't know. 

COL. BROWNING: These cases I was mentioning bad 

/o 
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1 the same thing. They got down to 10,000 platelets, and 

2 1,000 white count, and they don't have any nausea. 

s DR. DUNHAM: I think there is more the chance that 

4 nausea was chemical rather than radiological. 

5 CDR. CONARD: There is a big psychic element in 

6 evaluating nausea and vomiting. The water was turned yellow 

7 and they were told it was poisoned, and they got immediately 

8 sick if they were told the water was poisoned. 

9 DR. DUNHAM: iYhy were they told that they were 

10 poisoned? 

... 11 = CDR. CONARD: Because the water turned yellow. 
al p, 
s . 
oO 12 t..) 

bOci 
CDR. CRONKITE: It was because they were getting 

i:: ~ 
·~ i:: +> 0 13 ,... ..... 
0 bl) 
p, i:: 
0) ·~ 

P:: ..r: 
"' 14 

i:: '° ~::: 

sick. 

CDR.COHARD: Either way, or both. 
,... 
Cll 

"O 15 < LT. SHULMAN: I have some observations on fertility 

16 I.re those to be included? 

17 DR. DUNHAM: Dr. Shulman raises the questiai of 

18 observations on fertility. Does anybody wish to make a 

19 comment on tba t? 

20 CDR. CRONKITE: My feeling toward it is very simple 

21 We should not attempt to do any studies for fertility 

22 for obvious psychological reasons for natives themselves. It 

23 becomes a fairly personal tliing for getting specimens of 
ARC 

24 semen and prying into these things. It is difficult enough 

25 to get a specimm of urine, and feces, let alone inducing 

(o~ 
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1 masturbation on a large scale of Marshallese. 

2 DR. DUNHAM: If properly induced. You don't know 

3 who the fathers are. You are dealing with a group where 

4 there is no contIIDl. YaJ would h&ve to use the Uterikans 

.5 as control. 

6 MR. IMIRIE: You could only use the control years 

7 since 1945, because before that it was Japanese. 

8 DR. DUNHAM: And up to 1950 there was no 

9 penicillin to clear up the gonorrhea and keep the tubes open. 

10 CDR. CRONKITE: In terms of birth per unit of time 

11 or anything 1 ike tba t, I think it would be meaningful, 

12 because the Navy cured the gonorrhea, and all the wom&n 

13 are now fertile, as amply demonstrated. 

14 DR. DUNHAM: Furthermore, the data in Japan 

15 suggests that as far as live births and so on are concerned, 

16 there are pretty good data on that. A lot of it where 

17 large numbers of people studied both control and irradiated 

18 population, and there is apparently no difference. There 

19 has been a general drop in birth rate in Hiroshima and 

20 Nagasaki, but it is the same in the control population as 

21 in the radiated. This group which ha$ undoubtedly received 

. 22 all of them, something less than 200 r, I don't think you 

ARC 
23 would expect to find a thing on overall birth rate. As Gene 

24 pointed out, it is not practical to do sperm counts and 

25 that sort of thing. 

::' - : ·.·' 
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1 CDR. CRONKITE: I would like to ask Capt. English 

2 whether levels of radiation such as these children 

3 received possibly were a little increased to the dental 

4 germinal layer due to soft component, would there be any 

5 reason to examine these people by, say, yourself, or somebod 

6 else familiar with the radiation effects on growing teeth. 

7 CAPT. ENGLISH: Judging from work we have done 

B with swine and rodents, I don't bet ieve this is a sufficient 

9 dose that you can expect to find enough dhange in the 

10 developing teeth, after they reach maturity, that you 

11 would find any changes. With swine, we were usually up in 

12 doses of 400 r before we found anything that was very · 

13 pertinent, and with rodents on their continually developing 

14 incisor teeth, y~u get up in the nature of 1,000 r, actually 

15 we used 1500 r, in order to get the stoppage of enamel 

16 incidence. With the rodents it is a very marked chang,e, 

17 and you would not have to go that far for record purposes as 

18 a minimum change. 

19 I would strongly suspect that 150 r would not 

20 show you anything. Particularly would you have the trouble 

21 of having a group whose nutritional conditions and health 

22 condition; in general are so varied that even if there were 

ARC 

23 some minimal changes, you could not pinpoint it down to 

24 
radiation changes, because hyperplasia can occur from numerou 

things • 
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1 I would not want to spend the time to do it myself 

2 in this range. However, I would like to have a selection of 

3 extracted teeth, not to point as far as the health of the 

4 population is concerned, but to see if there were enough 

5 deposited materials to make radio audiographs. 

6 CDR. CRONKITE: If somebody were to collect teeth 

7 that had fallen, you would like to have them? 

8 CAPT. ENGLISH: Yes, we would like to make 

9 sections of those. 

10 MAJ. HANSEN: May I interject here that I was 

11 going to bring this up. Among the Americans we were 

12 fortunate to secure a few teeth that were extracted and save 

13 them. These were sectioned and are on nuclear plates. Dr. 

14 Reed at National Cancer Institute is doing this. His report 

15 should be through in another week or so. We have also been 

16 running control teeth. I had felt that this was a good move 

17 and remembered that these natives do have quite a few 

18 extractable teeth. If there are any taken out, I know the 

19 people at National Cancer Institute would be· very glad to 

20 run the radio audiograph. Whether you would like to use 

21 control teeth from natives from other atolls or control 

22 teeth from around here, I think that could be arranged. He 

ARC 

23 feels very sure that he can detect any level of activity at 

24 all. He has found some in the control already that is 

25 within normal limits, of course. 

//( 
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1 MR. IMIRIE: I made one observation here talting 

2 about dose. That is, we have talked about 150 r and yet 

3 Gene Cronkite has brought up tl:e fact that the blood 

4 picture did not follow what he expected it to follow. You 

5 would not expect a large number of people to have nausea at 

6 150 r. So many things are in disagreement with what you 

7 would expect from a dose of 150 r. We know on top of this 

s there was a large dose of beta radiation. How much no one 

9 knows, and probably will never find out. I doubt if there 

10 is actually any laboratory animal experiments that have 

11 subjected a -person to what would be equ:halent of 150 r and 

12 superimposed on this a large factor of very high energies. 

13 Isn't it reasonable to assume that if some of the 

14 other strange things bave happened, such as the blood 

15 picture changing late, and so on, that some of the other 

16 things, like dental situation, and leukemia and carcinoma, a 

17 so on, where based on present experience, we would not think 

18 it would happen, that it may turn out to happen? Therefore, 

19 I think these people should be watched very closely. This 

20 is a unique situation that has never coim into being before, 

21 and you don't have any animal comparison. 

22 CDR. CONARD: There have been studies of animal 

ARC 
changes in the blood of animals from beta radiation. There 23 

24 
are no significant changes. 

25 
MR. IMIRIE: How about the two together, hard gamm 
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1 and superimposed soft gamma and beta on top? This is a 

2 unique situation. 

3 LT. SffiJL~: In thinking about getting specimens, 

4 they do have an autopsy room at Majuro, and if somebody 

5 were to die from other causes, it might be worthwhile at lea t 

6 letting the physician there know what specimens you would 

7 be interested in. 

8 DR. DUNHAM: I think this is very important. 

9 LT. LOONEY: There is one suggestion with regard 

10 to teeth in autopsy, si nee we do know there is a marked 

11 variation in urinary excretion, we might be able to tie the 

12 teeth analysis into the people with autopsies and get ~a 

13 complete termination and indirectly work around to total 

14 body burden from urinary excretion. Maybe you could tie 

15 this down for future information, although it would not help 

16 the Marshall Islands. 

17 DR. DUNHAM: Gene, you seem to be about to say 

18 something. 

19 CDR. CRONKITE: I was thinking that when Vic or I 

20 or sombody else out there knows ahead of time of ta various 

21 things that might be done, and ever:ybody is willing aid 

22 agreed to do them, it is fine, but if suddenly on the spur 

ARC 

28 of the moment, you find yourself out there with dispatches 

24 
coming in that everyboctris putting on their afterth~ughts on 

25 
Departmr.;nt of r=:nc:· 'J it, I personally would dispatch it up. You can't do it. I 

Histor:2,n's C:':i;:; · 
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1 am hoping that the people will get their thoughts on the 

2 record. Something like cremation would be a good idea. 

3 How in the world with the people's burial habits, how can 

4 you sell them on the idea of getting their bodies embllmed 

5 and cremated. 

6 MR. IMIRIE: Don't they bury very quickly, the 

7 same day, I believe? 

8 CDR. CRONKITE: Within six hours, usually. 

9 DR. DUNHAM: Is there any further discussion of 

10 the data with relation to prognosis? 

l 11 CDR. CONARD: One thing we might look for is 

~d 
o . 12 possible premature graying of the hair. 
tic Q = . 
~ = &~ 13 DR. DUNHAM: I notice we are scheduled for a coffee 

= ~:.a 
Ill 

§ 111 14 break. If the coffee does. not materialize any better than 
:: ls: 

~ 15 it did this morning, I wonder if it may not be smarter to 

16 go on to Item 5. I have no idea when Dr. Bugher will be back 

17 I prefer he chair that particular discussion, but the chances 

18. of him being back by five I don't think are awfully good. 

19 CDR. CRONKITE: I would like to make a suggestion. 

20 I know Capt. Kellem was unable to come today. He is 

21 particularly interested in Section 5. I know Dr. Bugher is 

,22 also. Perhaps it could be postponed until tomorrow. 

23 
ARC 

DR. DUNHAM: It is quite agreeable to me. Is there 

24 anything to lift from tomorrow's agenda to shorten that? 
• 

I suspect not. 
Oenartment of E•i: T1 
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1 CDR. CRONKITE: I would like to move to knock off 

2 early today. 

3 DR. DUNHAM: And work late tomorrow? 

4 CDR. CRONKITE: And if one has to work late, to 

6 work late tomorrow. 

6 DR. DUNHAM: Let me check when Dr. Bugher is to 

7 come back. 

8 !Brief recess.) 

9 DR. BUGHER: I take it that the group thinks that 

10 there might· very well be certain things resulting over the 

[ 11 years with these people, particularly the Rongelap group. 

s . 
oO 12 o. I presume that you would expect an actuarial contraction of 
llO ~ 
s:: -:e s:: 13 0 .s 
p, 1111 

~~ 
Ill 14 g .. 

Ill is: 

life span as an expression of the radiation exposure. 

Whether one can appreciate that at all would depend upon 
... • .,, 

15 < good actuarial statistics of the Marshall Islanders of a 

16 sufficiently large population. That may not in fact exist. 

17 But it is reasonable that even with numbers that small, some 

18 difference may be shown. I don't know whether that was your 

19 consensus or not. It is something naturally to watch. 

20 What was the opinion about leukemia? 

21 CDR. CRONKITE: That was unlikely. 

22 DR. BUGHER: On account of the small number of peop e· 

23 CDR. CRONKITE: The small number.of people, and at 
ARC 

24 that dose exposure, the incidence would be extremely low, 

~ based on the Japanese experience to date. 
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1 DR. BUGHER: The chance of getting a case of 

2 leukemia in 100, those people must be of the order of one 

3 in 100,000, or something af that order. If you had 100 

4 times that probability, the chances af getting it in any one 

D of 100 people would be quite small. So even if tle leukemia 

6 rate were very much increased, you would not expect more than 

7 one case, probably,and if you had one case, you would not 

s know Whether to attribute it to radiation or not. I think 

9 I would agree with that. 

10 What has been the feeling of the probability af 

n skin carcinoma? 

12 CDR. CRONKITE: Almost unlikely. There would be 

13 probably very little due to the absence of the deeper effects 

u there are no continuing ulcerations and the likelihood of 

15 neoplasia is considered to be rather remote. However, the 

16 

17 

18 

19 

20 

21 

22 

23 
ARC 

24 

25 
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fact cf the rather continuous exposure of ultraviolet may 

increase the incidence somewhat. 

DR. BUGHER: You would expect that to be much more 

likely to be recognized than leukemia, I take it. 

CDR. CRONKITE: Yes. It woul(f be more likely, but 

still probably would not be a major consideration. 

DR. BUGHER: I don't know what the frequency of 

cutaneous carcinoma among these Miconesians is. 

CDR. CRONKI~E: I asked about that when we were 

out there, and I was led to bel:ia.re that of what grossly one 

ff..:. 



115 

1 would consider carcinoma of the skin v.ould be infrequent. 

2 They did have some lesions like the one I think you saw on 

3 a man that was there that is a very indolent type of ulcera-

4 tion, presumably cancerous. They have a lot of internal 

5 cancer, but relatively speaking, very little of the skin. 

6 They only last year started vital statistics in tlBMarshall 

7 Islands. 

8 DR. BUGHER: The population numbers are so small 

9 that it makes it difficult to reach good actuarial 

ro conclusions unless the differences are really huge. I ~ould 

~ 11 think that the probability of skin carcinoma should be fairly 
i:. 

§u 
u . 12 appreciable, and in people living to their fifties or .sixties 
b.t i:i 
.5 r::.· 
~ 3 13 we may see quite a number of cases. That is merely my & it 
ai ·-p:: ..c: 
= :i 14 personal reaction to that. I asked Dr. Zsuzuki when he was 
g~ 
'"' Ill 

~ 15 here what he thought about that, and he discounted it 

16 completely and thought there was nothing at all of any 

17 interest there. 

18 I rather had the impression he had enough worries 

19 now, and he was not going to cultivate any more. I was 

20 rather intrigued at his negative response to that,·because 

21 that was one thing that seemed to me to be more likely 

recognized from all the changes which might exist from that 

23 
ARC 

level of exposure. 

24 CDR~ CONARD: I think a. lot depends on how the 

25 skins look in the near future, and whether we have any furthe 
Department of Er.r: '1 
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1 breakdowns of the epidermis. 

2 DR. BUGHER: Yes, tbat will be a component there. 

3 I suppose now we come mainly. to the mechanics of 

4 getting this material into a single report. Gene, I think 

5 inevitably the leadoff on that falls to you. 

6 CDR. CRONKITE: Dr. Bugher, I wonder if it would 

7 be permissible to postpone that until tomorrow. Captain 

s Kellem was unable to come down and he mentioned that is one 

9 thing he is interested in seeing what conclusions yru come to 

10 DR. BUGHER: Would you like to take that up the 

i u first thing in the morning? 
i::>. 

§d 
o . 12 CDR. CRONKITE: Yes, if it were feasible. 
blJ 0 
.5 a 
t: .s 13 DR. BUGHER: That is perfectly all right. 
8. ~ 
4) ·-p:; ..:: 

Ill 

~ "' 14 Obviously we want a report which is complete and lucid, and 
~:::: 
~ < 15 which has all the pertinent-data. If we can eliminate 

16 restricted data in this report, I think it would be desirable 

17 DR. BOND: Can you tell us, Dr. Bugher, what aspect 

18 of the report are restricted now? 

19 

20 

21 

22 

23 
ARC 

24 

25 

Department cf EnT 
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DR. BUGHER: When we come to matters that are of 

trouble, if we can declassify it in almost the form it is 

with possibly the deletion of small sections, it would make 

it much more convenient, and will cut down the time delay. 

The things that we would have to hold as classified would be 

such things as •he composition of the material with respect 

to Neptunium, any question of fission capture ratios of 

{Ir; 
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1 neutrons, information which would suggest the content of 

2 normal tn1 anium of the device, isotope ratios of the short 

3 half life ones that particularly give information on the 

4 type of device, and anything that might lead to any more 

6 clear estimate of yield than has been given. 

s I am aware that the Congress itself compromised 

7 the yield, that is, members of the Joint Committee in 

s statements to the press. So that cannot be regarded as a 

9 sensitive piece of information as it was. Bu~ that is the 

w sort of t thing that would bear on the questions of design~ 

11 efficiency, proportion of energy released by fission as 

12 against thermonuclear reaction, and that sort of thing. 

13 I don't think that inhibits one from giving the 

14 isotope analyses in urine, the estimate cf body burden, and 

15 the computations of number Of fissions ingested, for 

16 example, per persoo , the sort of thing we have on the board 

17 here. While it is classified now, I think we can declassify 

1s .it without too much restraint. 

19 CDR. CRONKITE: I don't thinknthere would be any 

20 difficulty in writing the report with no restricted data in 

21 it. After listening to the discussion oo dosimetry tcxiay, 

22 I have more or less made up my mind -- I don't know what I 

ARC 
23 will be able to talk the other people into it or not -- to 

24 summarize dose in one table as the best estimate and the 

25 statement of the uncertainties connected with it, and then 
Cep:i.rt:'"'ent of Er.:' r1y 
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1 the people that are interested in dose to ask them to write 

2 a separate addendum amplifying the uncertainties. 

3 DR. BUGHER: Yes. 

4 CDR. CRONKITE: Then we get away completely from 

5 the Neptunium, and the unfortunate statements in the first 

6 report of talking about tritum and lithium and one thing and 

7 another, and our ignorance of whether they were important or 

s not. 

9 DR. BUGHER: Yes, I think that is a good point. 

ro When it comes to the proportions of isotopes in fission 

11 products in the fallout material with respect to those 

12 that are of medical importance, we have essentially released 

13 that information to the Japanese in the following form, 

14 that is, we have told them that the pattern of those 

15 substances followed the bimodal efficient curve for uranium 

16 235 for fast neutron fi.ssion with respect to the modal 

17 regions, not with respect to the other. We gave them this 

18 information, that while we were not saying that what we were 

19 ddaling with there was a fission reaction ampletely~ that 

20 they could use those parts of the published curves and it 

21 would give them approximately the relative amounts of those 

22 isotopes, such as strontium, cesium, barium, lanthanum, 

ARC 
23 that appeared to be in the material that fell out. 

24 So that much of the statement is already· essentiall 

25 
public knowledge, because if we have given it to the Japanes , 

Derart?Y:~:it cf ::,, 1·T1 
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1 we have given it 1X> everyone. Consequently, it gives us 

2 no difficulty in dealing with those quantities. The approach 

3 there has been that the longer lived isotopes, the ones that 

4 were important after ten days, are no longer capable of 

5 sensitive inform ti on or information in any sensitive area. 

6 Since it is accessible to anybody who wants to put out flypap r 

7 and do bis analyses, it is inherently data that cannot be 

s classified, or at least will give us no trouble in 

9 declassifying. 

w I ~ee, therefore, no real difficulty in dealing 

11 with the interna~ emitters here. In fact, I can see some 

12 intelligence advantage to introducing the plutonium business. 

13 It would perhaps throw foreign intelligence services off the 

14 beam somewhat to introduce the problem of some degree of 

-15 plutonium ingestion at a very low level. It might or might 

16 not. I don't think it presents a .difficulty. 

17 · The Neptunium matter, if it were brought in, 

18 would be much more pertinent. But as you indicated, it is 

19 not necessary really to go into a detailed discussion. 

20 Bow the gamma spectrum got that way, the best you can do is 

21 to give an estimate of what it must have been. 

22 To some extent we have to make a report to the 

ARC 
23 

United Nations, presumably ahead of the general public 

24 
distribution. I think it will make quite an impressive 

25 

Department of ~·.'.~:"Ci~ 
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1 we come to that sort of thing, we have to produce it in 

2 essentially the form that it will be published. 

3 
CDR. CRONKITE: Could you say what sort of a time 

4 factor you have in mind with respect to the United Nations? 

5 DR. BUGHER: It is the same old story. The faster 

6 do it, the better, consistent with quality. This is some-

7 thing we don't want to do any job on that five years from 

8 now you look back and say, why didn't they take a little more 

9 time and put a little polish on this or that paragraph. So 

10 we want really a first class job. The sooner it is 

11 available,t~e better off I think we are. 

12 CDR. CRONKITE: Apropos of that, I am very pleased 

13 that the preliminary report is secret re~ricted data, but 

14 after re-reading it, I wish there were a lot of things 

15 that were not said or said better. 

16 DR. BUGHER: It serves its purpose as a draft. 

H Do you want to make it top secret now? 

18 CDR. CRONKITE: Yes, I would go to top secret. 

w Under the conditions, and where it was written, it is not 

20 so bad, but it looks bad in Washington now. 

21 DR. BUGHER: As a rush draft, it is a very commend-

22 able job, and it is the kickoff point for a more complete 

23 version. I have read it, and there are spots that you want 
ARC 

24 to change naturally, and some deletions undoubtedly, but 

25 
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1 I think we can get good help in AFSWAP, and .all other 

2 places, in clearing it with reasonable speed. 

3 CDR. CRONKITE: There is one thing I want to bring 

4 up again tomorrow when Captain Kellem is present. When there 

5 is urgency on the report, there becomes a real problem of 

6 discussing with AFSWAP to have just plain stenographic help. 

7 It has become an acute problem. AFSWAP doesn't know whether 

s they can supply anybody. In the present status of the 

9 classification of the material, you have to have not only 

io stenographic help, but the cleared stenographic help. The 

~ 11 Institute is not in a position to do things dn a rush basis. 
s:i. 

§d o . 12 It will take a matter of weeks and months to go through MRI 
bllo 
.5 i::i ii 13 at the present time. 
41 ·~ 

i:::: 'ii = ~ 14 DR. BUGHER: How many people do you need for that? 
~j:::: 
ti 
~ 15 CDR. CRONKITE: One person out there for a month 

16 or six weeks could solve the problem. 

17 DR. BUGHER: Do you think it would be acceptable 

18 to Captain Kellem if you people recruited the person at our 

19 expense? 

20 CDR. CRONKITE: I think that will probably be 

21 acceptable, but I would prefer to defer that until Captain 

22 Kellem hears about it. 

ARC 
23 DR. BUGHER: We don't have enough reserve now. We 

24 are short on secretarial help. So it will be a case of 

25 temporary employment of somebody who is cleared and who has 
QeP8.rtl\'Cl1t or E:-;';. y 
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l all the other attributes that you need for this. An ability 

2 to type I suppose is one of them. 

3 CDR. CRONKITE: The ability and not the classificat o 

4 DR. BUGHER: I am sure we can straighten that out. 

-5, I presume you are in the same situation? 

6 CAPTAIN YARBROUGH: Worse than ever. 

7 DR. BUGHER: Are there any other points you would 

s like to bring up now? If not, I think wecan postpone this 

9 item for the morning and adjourn this afternoon. If there 

10 any point which it would be wise to bring up now? 

11 If not, we are just about on schedule, and gained 

12 three minutes. 

13 (Thereupon at 4:27 p.m., a recess was taken until 

14 Tuesday, July 13, 1954,at 9:00 a.m.) 

15 

16 

17 

18 

19 

20 

21 

·22 

23 
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1 SECOND DAY 

2 TUESDAY, JULY 13, 1954 

s 9:00 A.II. 

4 DR. BUGBER: Let us come to order, ple as•. 

5 Ye are glad to have Captain Xellua w:lh as this 

6 morn.tag, which enables as to take ap the topic,,bich was 

7 deferred yesterday until he could join us. That is the 

8 aechanica~ problem of getting oat a single report, and bow 

9 to divide up the work to the extent that it bas to be divided 

10 As far as I aa concerned, I look to Commander 

11 Cronkite, so in that regard I think it is a good idea to ask 

12 hia to give us what bis ideas and suggestions are for getting 

13 out the final report. 

14 CDR. CROHICITB: I have been giving this problem 

15 consideral:i:t thought. I don ,-t know that I have an adequate 

16 explanation or solution to tbe problea. .As I understand froa 

17 your comments yesterday, Dr. Bugber, in addition to the 

18 report, we are obligated to aake to AFSYAP, to Colonel 

19 Browning and the field commanders, a report that would 

20 definitely have to be unclassified for the United Hat ions. 

21 Ia that correct? 

22 DR. BUGBER: That is -what we will come to. I 

ARC 

23 thought the final report preferably should b• in a fora 

24 which is easy to declassifJ. Perhaps it might then be 

25 
declassified and either in its full form or with some 
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1 deletions to be in good shape to be used as a UN report, as 

2 well as for publication. 

3 CDR. CRONJCITB: Did I also understand that the 

, report for the United Natiais was to take precedence over 

6 the report for the task force? 

6 DR. BUGHER: No. At least I don't think so. We 

7 are obligated here si nee this is a part of the task force 

s progra•, to make the official report through the task force 

9 channels. You remember I talked to Dr. Graves, and he is 

10 agreeable to aa•!,ng tbase shortcuts which would speed up this 

11 thing, but in the long run he wants to naturally see the 

12 report in the regular way, too. I don't think we are asked 

13 to make a report to the U1f prior to the routing of the formal 

14 report through the proper channels. 

15 If we have to make such a report to the UN, and I 

16 aa sure our delegation at the UR will not be at. all bashful 

17 about telling as if they think they Will profit by it, then 

1s we would have to do a quick job on our special report and 

19 clear that quickly for that purpose. But as· of now, I don't 

20 think that we need to do that. 

21 CDR. CROUITB: Since I have bad ample ti• to go 

22 over the preli•inary report we wrote out in Quadjalein, and 

ARC 

23 each time I read it I realize what an unwieldy docuaent it 

24 is and how difficult it is to go through from chapter to 

25 chapter to make any sense. I aa not apologizing for it, 

Department of E ,ergy 
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1 because it was written in the field. It is still a prett1 

2 good report. It baa a lot of inherent defects that should 

3 be corrected. 

4 I think the first I would like to see done is to 

5 take the section which is now Chapter 2 on the dosiaetric 

s considerations, and have that drasticall7 reduced. I would 

7 like to haee Dr. Sondbaus, llr. Sharp, and Dr. Dunning tr1 

s to make so• very short statement that would be acceptable 

9 to everybody, and i:referablJ of no classified information; 

10 then in addition to aake a separate addendua that would not 

~ 11 be in the same volume that would go into all the material 
s;l. 

§d 
o . 12 that is inevi tablJ secret restricted data. 
bll~ 
.a a 
t: .s g, ~ 1s I think in this way it would improve the report 
~:a 

"' ~~ 14 for the average biological and aedical reader so as not to 
"" Cll 

~ 15 have to wade through all the "ifs" and "ors" and "buts" and 

16 

17 

18 

19 

20 

21 

22 

23 
ARC 

24 

25 

Dermtrv~nt of Energy 
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I 

come out at the end as to whether or not the~• was a dose or 

not froa a ph7sical standpoint. 

The next is the section en excretion and bod7 

burden which represents a treaendous aaount of work. It is 

always a difficult thing to to through and understand. I 

would like to give that the same sort at treataent of catting 

it down for our final report to a very short version, 

emphasizing the status or the significance af the excretion 

of the material, a statement on probabl7 bod7 burden, and 

leave out for this report all of the extensive animal data; 
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1 then to ask the respective individuals frca Los Alamos, New 

2 York Operations Office, and NRDL, to submit rather complete 

a addenda to the basic report where theJ can go into all of 

4 these imponderables tbat we discussed yesterda7. 

5 Then so far as the clinical and hematologic and 

s estimates of the prognosis, and perhaps a discussion of 

7 future handling of this type of incident, I think we should 

s go into more detail, and it would be primarily up to Dr. 

9 Bond, Conard and myself, and the others, to get this down 

10 in rather intimate detail. 

11 I would like to see, if at all possible, the 

12 parts on dosimetry and the part on the excretion and 

13 deposition in the individua~ and our part of it,in fir11 

14 fora beforethe 1st of August. I think the addenda will 

15 come along as people can do~it, perhaps before the first of 

16 the year. 

17 Ristoaatology of the skin I think mould be iD 

18 detail whenever Dr. Wood is able to complete it, and be 

19 incorporated with Dr. Conard' s section in the report. I 

20 think that takes care of my attitude towards tbe final report 

21 itself. It will conta:D no restricted data. I don't think 

22 it will contain aay military classified data. 

ARC 
23 COL. BROWNI!IG: No. When you sent that paper over 

24 the first tiae, there were a very few aentions in there of 

25 material that was really classified as far as we were 

Department of Ernrg 
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1 concerned. We are ltOre concerned at the present tiae with 

2 the timing of the release of this classified er unclassified 

s docaaent for obvious reasons. I think it should be done,but 

4 I would like to wait until some of our ·l~iends get thl'Qlgb 

6 insulting as before we give them more information to insult u 

s with. 

7 DR. BUGllER: If we wait until our friends get 

s through insulting us, we will wait a long, long time. I think 

9 our point of view on these matters that we meet our obligati 

io and what is or is not said or done by other nations does not 

11 cut too much of a figure in that. When we are asked for 

12 by other nations, we expect to be at least couched in 

13 reasonably printable language. I think the tiae on this 

14 report t.s far as release is concerned dlould be based on our 

15 considerations and advantag• in c°"'ying with our 

16 obligations. 

17 COL. BROWNING: Yes, sir. I would like to say 

18 perhaps one er two things about this report. Personally I 

19 would like to see it in one huge volume. As I recall froa 

20 ., aedical school days, there was nothing that upset· me more 

21 than to be referred to five other books any tiae when I tried 

22 to find a particular mention. However, I realize that 

23 this will be a continuing thing and mast be a series of 

24 reports, rather than one, for some years to come. There 

26 will be no way to cut it off sharp, and say this is the fina 
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1 report. There will alWaJB be something coming in. For 

2 example, you mentioned the skin studies. 

3 CDR. CRONKITE: I see no reason wh7 the addenda 

4 cannot all be put into one volume. We can give you a final 

s report as I outlined it within a matter of a few weeks. 

& To get a final report, particularl7 as far as the excretion 

7 and the animal stuff is concerned, is a long period of time. 

s I have not bad an opportunity to discuss with Dr. Cohn and 

9 Dr. Sondhaus and the others, and Dr. Barley, what their 

io attitude would be towards what I have just propos.,d. 

5 11 DR. BUGHER: We can hear froa them now. 
i:l. 

~o o . 12 D. COHN: I think I would go along with the 
blli::l 
.s a l ~ 13 suggestion. I think .I would perhaps want to include soae 
"' .... 
~ -;i 
r;:: "' 14 of the animal studies wbih are pertinent to our understanding 
£~ 
~ 
~ 1s of the human picture, rather than reall7 discuss the 

16 human picture, and leave off all this aaxiliary inf oraation 

17 which I think is quite important. I don't think we can in a 

1s matter of two weeks get a complete report out on all the 

19 work we have been doing. I think I would go along with 

20 having the various other laboratories who are connected with 

21 this project subait a detailed report of all the work they 

22 have been doing at a later time. Perhaps to integrate oar 

23 
ARC 

conclusions as of now we could do our first repcr t. I would 

go along with that. 

25 COL. BROWNING: It might be a little aore fair to 

r. ·~ .- : . 
• ~;,,_, '. ..... • ; > ·J 
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1 a lot of these labOratories wbichbave taken on this work to 

2 subait the reports as more or less their own work,rather than 

8 to throw it into this large one. I thought of this a couple 

4 of tiaes in looking through the material that we have gotten 

5 frOll aany other sources. 

6 DR. BOND: Do these come oat as general reports 

7 or reports froa the institute? Would the Los Alamos report 

s constitute an addendua report'? 

9 COL. BROWNING: I don't know that much about it. 

io WT-90, one of the old ones, has just been released now in 

~ 11 the same identical form of the special report c6. the 
p, 

§d 
o . 12 laboratory which d:ld the work. So there is no reason why this 
be i:i 
.s i:l' [ j 13 could not be done. But it would certainly be valuable to 
41 ... 
~ .;i 
i:: "' 14 have all these in mch form that they could be added to the 
g~ 
t 
~ 15 rest of the report. 

ARC 

16 CDR. CRON'XITB: One thing I forgot, Dr. Bugher, 

17 if it were acceptable to the people concerned, I would-like 

1s strictly fro• the standpoint of it being easier for ae to 

19 have llr. Sharp get the stuff together on the dose. Be is 

20 seographically in the same place I aa. Dr. Cohn at lfRDL is 

21 in direct contact with Bond. I think it would be easier 

22 for the• to take the major responsibility cf writing that 

23 part of the report. I have not discussed it with thea. I 

24 don't know whether they are willing to accept the 

25 responsibility o~ doing it. I thilk it would expedite 
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1 completion. 

2 DB. BUGBBR: I daresay there is no difficulty of 

3 doing the various pieces according to the WBJ that seems to 

4 be most effective. 

DB. SOIO>BAUS: I think it would be inevitable that 

6 these addenda would include classified material. It is too 

7 unwieldy to have an unclassified report with a classified 

s appendix. 

9 DR. BOND: The whole thing would be. declassified 

10 and you could detatch the classified. 

i 11 CDR. CRONKITE: You muld separate it and say 

~d o . 12 pages 1 thraJgh 20, retype and send through tor declassifica-
tioA 
= -:e = 8. ~ 13 ti on. Wba t is wrong now, every other page we have a little 
ti .s 
~.;; s ~ 14 bit of secret and restricted data on it. That is about all 
-~ .... 
0 

"Cl < 15 I have to say about the report, except for how much pressure 1 

16 there fro• the standpoint of time so far as AFSWAP is 

17 concerned, and so far as you are mncerned? Thia becomes 

~ rather critical. 

19 DR. BUGBBB: I think oar point of view is as I 

20 expressed yesterday, that we would like to have this Part 1, 

21 as you call it, of the report soon, but we also want it of 

22 top quality. If one could_ accomplish both ol those things 

ARC 
23 by the first part of August, that would be fine. It certainly 

24 would be extremely helpful. We don't want to delay. Ye 

don't want to sacrifice quality of presentation, either, nor 
·"'~rT"""'i'l'"-t r·f ".':'~~. f"""'\' . i' "'· \..' '. '_,' -' . ' .. ~ 

' - ' 
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1 the quality of the reproductions of the illustrations. In 

2 other words, this report is one of the few which will-

s receive a verJ critical international look, and we want it t 

' be altogether to the credit of the United States, not onl7 in 

6 the scientific content, but in its format and actual 

6 appearance. Those are the considerations as I see thea. 

'I Col. Browning, do you have some additional 

s considerations fro• your point of view? 

9 COL. BROWXING: No, sir, because in essence we 

10 have access to most of the information at any rate, and as 

i 11 far as our headquarters is coocerned, we can always use the 
13 • 

_Q o. 
o ~ raw data. However, we are no less anxious than the rest of 
1111~ 
.Et! l ~ 1s the group to have tile thin put out in such fora that it cm 
Cl·-
PL~ 
g "' 14 be made available to the general medical profession. Our 
.. i:!= 
a.. 
QI 

~ 15 stand is not the old hidebound school tyia We thim this 

16 should be out ED it cm be used. 

17 DR. BOID: There is a practical consideration here 

18 if we have tbe colored aetal plates in the report. 

19 CDR. CONARD: It 1' 11 take considerable time on 

20 those, I aa afraid. 

21 DR. BUGJID: How aucb? 

22 CDR. CONABD: I don't reall7 know. __ 

ARC 

23 CDR. CRONKITB: It will be about~ llix to eight weeks 

24 

25 
Dspartment of r.,, ~rT/ 

•"' \~ '':. 1 • \ ...... _ 

,i,""\1 1 V'. , •} 

if we can contract locall7. If we have to do it through Los 

Alamos, Lord onl7 knows how long it will take. 
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1 DR. BUGBEB: Captain Kellua, bow does this plan 

2 sound to you? 

3 CAPT. KBLLUll: This sounds all right, sir. I 

4 would like to make two or three reaarks in a general wa7 to 

6 support one or two suggestion• that I have a feeling are 

a acceptable from things that have already been said. 

7 Like all other laboratories we are under the 

s necessitJ of justifying our existence budgetwise, and one 

9 measure of oar productivity is the reports of our scientists 

10 either in our own format or in the fom of reprints. I reaea e1 

i 11 some years ago when this business first started. I was new 

~d 
o . 12 at the Institute. I found that roqjll7 a quarter of the 
till i:::i 

.!3 = t ~ 13 total effort of the Institute was not recorded anywhere. 
p. i:: 

~~ . .. g • 14 This went into the Bikini reports, and this was in no sense .. ~ 
~ . . 

~ 15 a criticisa of anybody. It ··waa just ta way the thing went, a 

16 people had not thought about these matters. Since then, 

17 there bas been aore consideration given to what Col. Browniig 

18 just mentioned, and that is getting the reports in a for11 

19 that they can appear from the laborator7 as well as an A.EC 

20 report •. This I appreciate verJ auch, and I would like to 

21 put in a plea for farther consideration ~ that • 

. 22 The other itea that bothers as a little bit, we 

ARC 
23 ' don't •ind dropping everything.to get these people under wa1 

24 
. . 

when there is an emergency to do it, but preparing report• 

25 
n ,VV\ .. "+ (°'!~ r='.1r..:1 ;i'-' 
l.. ~~qr~ !r: !t. i.;~ ... ~· ~·· J1 

is a bit of a burden for us because we are relativel7 a 
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1 small activity. Tbe clerical force is kept at a minima• 

2 because we are anxious to use our civil service and •ilit&rJ 

8 ceilings to best advantage, and probably invest •ore ia 

4 scientific personnel and technicians than we should. 

The result is that when we come back with a big pasb to get 

6 a large report out in first ~lass shape, we are in a 

7 difficult position without a littla additional qualified hel • 

8 I would illustrate what I mean by the colllllent that 

9 the individual on our staff who is best qualified to carry 

10 the burden of getting this report on paper is currently 

~ 11 fulfilling the functions of chief clerk for the whole 
OS 
i:i. 

§d 
u . 12 establishment. We obviously can't take her off that job, 
bliQ 
.s i ii 1s because there is not anybody else to c:b it. I would put in 
Cl>·~ 
PL~ 
1::"' 14 a plea for sou consideration d. assistance in this field. 
~~ 
t 

"C < 15 DR. BUGllER: I aa sure that can be arranged. Cdr. 

16 Cronkite mentioned yesterday the sheer burden of detailed 

17 labor which is involved. There is one place we can assist, 

18 I think. 

19 CAPT. KELLUM: I might. say we are not looking at 

20 the money balance cm this. We have been well supported bJ 

21 our own budget, and by funds made available for these 

22 occasions. It is the civil service ceilin19that get us. 

ARC 
23 DR. BUGllER: Captain Yarbrough, do you have &DJ' 

24 COllllents OD this? 

25 
CAPT. YABBROIJGB: I have DO co .. ents on thi• 

D . _._.'L .. -.·'1 "'=;:~';'~_. 
t~'.!:~ ~~+1 t . 

'· 1 : ~ • • ;'. 
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1 particular subject. I do want to say so11t thing later when 

2 it is posed on the further study, about the utilization of 

s personnel. We are encumbered with ceilings, as anybod7 

4 else, and as far as furnishing secretarial or clerical 

5 help, we are aore or less handcuffed by much maligned 

6 ceilings. 

7 DR. BUGHER: Are there other comments or suggestion 

s with regard to this plan of information? This seellS to be a el 

9 sensible one. Tbls seems to develop a coapact straighttorwar 

io hardhitUng report which carries all of the solid 

i 11 information and the results of computations and is accompanie 
§o 
u . 12 by an addenedaa wh:ida may be more voluainous than the first 
11110 
.s = 
l~ 13 section which will include in it all of the classified 
~:a 

"' ~~ 14 material, data, prolonged discussions, and so on, which then 
t 
~ 1s could be made available to those who are interested and feel 

16 the need of going more critically and minutel7 into all of 

17 the background data. 

18 The No. 1 section would be the base report fro• 

19 which special reports might be prepared, and· that itself 

20 should probably be in pretty much a fora which would be ready 

21 tor publication on being finall7 declassified and aade 

22 available tor that purpose. 

23 
ARC 

I aa sure if something occurs to anyone, we would 

24 be very pleased to have adlitional s~gestions. Butit seeaa 

25 to me that it is a very logical wa7 of coing at it. 

j.J5 
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1 
You, then, Gene, maim assignments of division of 

2 
labor. There has been no objection to an7 of those 

3 
su11estions. I take it theJ are generallJ agreeable? 

4 
llR. BARRIS: I cai't saJ thisis an objection, bat 

as far as we are concerned out there, we will go ahead 

6 
and write a report that will come out as a Los Alamos 

7 
docuaent of some sort. I personallJ don't like to write very 

8 
11U1eh, scl I would be very glad to give you all the data that 

9 
I happen to haYe available, au:lyou might write as auch as JOU 

10 wish about it. 

11 
As far as the addenda• goes, we cai offer JOU an 

12 
entire report that JOU can include as an addendu• if you wim 

13 to use 1 t, au:I then you can discuss it at length if you wim 

14 to do it. But as far as we are concerned, we will discuss 

15 it once, and then forget about it, because we hava:1't got ti 

l& to go over and av er 1 t. 

17 DR. BUGBBB: I think your addaidu• idea incorporate 

18 all the special reports. 

19 llR. BARRIS: Would this be satisfactory as far as 

20 what 1i ttle we have done? You can take the whole report 

21 and include 1 t as an addendua. 

22 CDR. CROmtITE: It is perfectly adequate as far as 

2s I • concerned. llJ" main thing is to get the gist of your 
ARC 

24 data in Dr. Cohn's hands so la can pat up something in 

25 that section of the report. 
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1 llR. HARLEY: One problem on this excretion data 

2 and so on is that so far no one has taken all the data and 

3 put it togtaier as far as I know. You have looked at 

4 your data, and we have looked at ours, and everybody has 

5 looked at theirs. 

6 llR. BARRIS: I understand this is Ken's job to do. 

7 I think this is fine. 

s llR. HARLEY: Somewhere he has got to get this 

9 before he can do his quick job. 

10 n. BARRIS: As I say, you are welcome to it. As 

11 long as I can get it out through the various machinery of 

12 the mailing system at Los Alamos, you can have it. 

13 llR. COBB: You will have that for afterwards or 

u somet ing that we can use right now. If it is a question d. 

-
15 two weeks er something, I don't know whether we can wait 

16 until we get to the front office or not. We have to have som 

17 time to analyze t~e data before we write it. This is a 

1s prob lea. 

19 DR. BUGBER: I think that is something you can 

20 resolve among yourselves. 

21 CDR. CRONKITE: I want to brillB a question up 

22 that may not be quite appropriate, but I have just been 

23 reflecting on the thing. All of us have understood that 
ARC 

24 under the regulations of operating things in connection with 

25 the task force, that the first obligation is a repQ"t to 

; '. .! -
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1 the test director, and then afterwards you put out your own 

2 reports. If Los Alamos can diverge frcm that, I think the 

3 rest of us have been getting a rather dirty deal. Why a 

4 report froa Los Alaaos and not a report to the test director? 

5 llll. BARRIS: Because we were using a few facilities 

s of the test group but we were only using thea in a logistical 

7 line. As far as we were concerned, we were not members of a, 

s particular project or any other group at Eniwetok. We were 

9 operating out of our own laboratory, not as a part of J 

10 Division or any of the test groups. 

i 11 CDR. CRONKITE: Just because I aa a little concerne 

§o 
u . 12 about it, I have heard many times froa Dr. Graves tba t this 
b.OQ 

.s i:r l ~ 13 is exactly what should never happen. 
<1> ·~ 
~ .;i 
i= t! 14 DR. BUG.BER: I think fro• our point of view that 
g~ 

"" <II 
"Cl 
:;;: 15 all those concerned in the study were operating as a part of 

16 the joint task force. The progra• was set up under t~ 

17 and there could be no other participation. I don't think, 

18 Payne, as I would see it, that your point of view would 

19 bold here. 

20 llR. BARRIS: The thing about it was that we went 

21 out to get these samples, and we had no knowledge of this 

. 22 whatsoever. Ye did not know that there was such a project 

23 
ARC 

established until arriving at Quadjalein. We had no 

24 knowledge ~ this even fro• our own place. 

25 DR. BUGBER: Tom Shipman had knowledge of it from 
.• <· .• , .• 

/:ft 
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1 me over the telephone. 

2 MR. HARRIS: I didn't know it. 

s DR. BUGBER: There was no uncertainty there. 

4 MR.HARBIS: Whatever way you want to handle it is 

5 all right. As far as the Los Alaaos repcrt is concerned, 

6 it 1:s an ordinary Los Alamos document. There have been amy, 

7 ca~y reports which have shown up as WT reports from tests, 

s but also came out as Los Alamos docuaents before or 

9 simultaneously with the appearance of a test repcrt. That 

10 is what I mean by a Los Alamos repa.t. 

11 DR. BUGBER: This is precisely the same as the 

12 chemical samples on cloud saq>les done at Los Alamos, or 

13 anything that has to do with Operation Castle. It is a 

14 Castle'~ report. 

15 CDR; CRONKITE: 1-aa sorry for bringing the subject 

16 up , Dr. Bug her. 

17 DR. BUGHEB: That is purely a matter of channels 

1s of transmittal. I think there is no question about the 

19 character of the project, and where it belaga in the scheme 

20 of the task force, as all of the material is a part of the 

21 Castle operation udder a definite title. That was the 

22 decision of the commander of the task force and scientific 

23 director, Dr. Graves. We concurred in that. 
ARC 

24 MB. HARRIS: Then this brings up another point of 

25 holding up the release of a report. Doesn't this have to go 
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1 through the test director, or somebody like that? 

2 DR. BUGHER: That is right. 

3 MR. HARRIS: It goes through there before there 

4 can be made any sort of release publicly ~ this sort of 

5 thing? 

6 DR. BUGllER: That is.right. 

7 KR. HARRJS: This essentially throws it into the 

8 Los Ala•os declassification system, is that right? 

9 DR. BUGHER: That is correct. The only thing that 

10 has been done which is somewhat irregular, you might say, is 

11 to reach an understanding with Dr. Graves that certain short 

12 cuts will be aade at this end in order to get the material 

13 in shape more quickly. But having done that, the document 

14 still clears through the established channels. There is an 

15 attempt here to gain time, for example, on illustrations. 

16 Normally those would be done out of Ios Alamos. 

l'i llR. BARBIS: Don't you think if you talk to Al abo 

18 this, be would be very sympathetic towards this procedure 

19 and it might be that he •ould speed up m ch things as 

20 declassification of plates, and so on? 

21 DR. BUGBER: Be will tr)' to, yes. Ralph Saith 

22 is also quite aware of these things. There is every effort 

23 
ARC 

in prospect to accelerate the thing within the fraaework of 

24 the task force. · But it doesn't mean cutting corners and 

25 
missing the intersection here. 

r '.- ~ •. ··1 r' ""'""' ..... -.' .. r.·-
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1 DR. BOND: How soon can the data be made 

2 available? 

3 llR. HARRIS: I can make it available aainly by just 

4 summariziig everything, like I have now. This is the work of 

5 a day, and putting it in a letter fora and sending it. That 

s is all. My holdup is this: If I don't put it in a letter 

7 form ahd send it out that way, then it bypasses the 

s classification people at Los Alamos, and they aight come back 

9 at me for bypassing them on this sort of information. 

10 DI\. BOND: Would it be possible to get that at a 

i 11 very early date? I think the point is that Dr. Cohn is 

§o 
o . 12 to do the job of primarily integrating the data, and without 

1111 Cl 
.s s:f 
~ i 13 your part, he cannot proceed. 
<I> .... 
p::;-= 
i: ra 14 MR. HARRIS: All. I have to do is write it in the 
~Ii: ,.. 
<I> 

~ 1s fora of a letter, and I can -do this i-ediately when I get 

16 baclt. 

17 DR. BUGBBR: I think that covers that problea, and 

18 undoubtedly fro• tiae to tiae we will have some minor 

19 difficulties, but there S:lould be no trouble in resolving the • 

20 Tbe general procedures, I think, of the tas force are quite 

21 clear. Is that enough, then, Gene, on the aechanics of this? 

22 CDR. CRONKITE: I have nothing else. It seems 

23 
ARC 

quite satisfactory. 

'.' . ~" ,. 

J.:.·:' 

24 

25 

MR. COHN: One more thing, Payne. If yoa are 

going to have a summary, you will probably have to have aore 

)'-f 
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1 than that. 1fe will probabl)' need your raw data. 

2 IDL BARRIS: We can· talk about this later. There 

3 is no use taking up time here. 

4 DB. BUGHER: Now we will turn to the long tera 

5 aedical care and study problea. I see I aa listed for that. 

a I will tell JOU what we have done. 

7 OUTLINE OF EXISTING PLANS FOR LONG TBlUI 

s MEDICAL CABE AND STUDY. 

9 The situation which arises, of course, is unique 

10 inasmuch as this gets into fields of responsibility and 

i 11 authority where the lines are not automatically sharp and 
§d 
u . 12 clear, and where we have the problem d.groups with authority 
bl) i:l 

.5 ,: 
I~ 13 without capability; other groups with capabillJ' and without 
QI·~ 
~..c: 

"' ~;; 14 authority, a situation which involves us inevitably with 
$.< 
QI 

~ 15 other countries to some extent • 

16 Then you have the immediate proble• of following 

17 a relatively small group of people who are not faailiar 

18 with and do ndt understand any of these things that I have 

19 aentioned previously. 

20 To meet all d. these things we have by fairly 

21 general agreement made certain arbitrary decisions in the ho 

22 that they are based on logic, but they have certain degrees 

ARC 
23 of arbitrariness, as you realize. 

24 In the first place, these people are not United 

25 States citizens. The territol"J' on which they reside is not 
c;i-~r··,,_..~,·-.·~ ei - ·""'f~'.} 

;~;::~.·-~~~·~_:.~~ .•• 1' ~-' 
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~.\il~J·~~.; __ :,;;_ 



142 

1 American territory. T1B United States under the United 

2 Nations Trusteeship Agreaaent is the governing authority. It 

s does not have sovereignty. That is one aspect. 

4 The governing authority has an administrallve 

5 organz ation under this trusteeship agreement. That 

a adainistrative organization has its home base •s far as 

7 W~shington is concerned in the Departent of Interior after 

s the tr•nsition fro• Havy to Interior for tbs function. 

9 'the central office of the administrator of the trust 

10 territories is presently at Honolulu, and will probably be 

11 moved either to Guam or Trak within a few months, the idea 

12 being to make it more central. But at least that is the 

13 administrative centers. 

14 They have various district centers and administrato s 
-15 and that is the adninistrative framework which exists. It 

16 has seemed to~us that m1y departure froa that administrative 

17 pattern would run at once into the questions of legality and 

18 even •ore importantly from the practical standpoint it would 

19 lead to confusion. Therefore, it seemed vel"J important that 

20 the Jlarsbal Islanders themselves, as they look at things, 

21 would see onJy one agency. That is the one they always deal 

. 22 with, namely, the Office of the High Coamissioner tor the 

ARC 

23 Trust Territories. 

24 There we have the example of authority without the 

25 
capability. The High Colllllissioner does not have the scientif c 

• • - 'I ~' .. -~ ..... 
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1 staff, he does not have the logistic resources which would 

2 enable that organization to do any of the things that must 

a be done here • 

4 In the area of medical responsibility, the Atomic 

5 Energy Commission has accepted the responsibilitJ for 

s continuing studies indefinitely in the same way that we have 

7 the responsibility for the studies in Japan. The Commission 

s has resources scientifically of varying character, but not 

9 all of the•, and does not have in itself the necessary logist c 

10 support in the Pacific Area. 

11 So here again agreement first with CincPac that the 

12 Nav1 would undertake to support as necessary the quest~cm 

13 of transpcrt, supplies and so on; in so far as possible 

14 certain of those activities have been charged to, and the 

15 costs recovered from, Joint Task Force 7. But this organiza-

16 tion, of course, is one that terminates after a time and is 

1'7 succeeded bf another one. So that it is clearly recognized 

18 that the task force could only be economically responsible 

19 for a short period of time, and later on the question '4. cost . . 

20 aigbt have to be resolved in so• other way 1 n regard to 

21 logistics. However, that is something that is more of a 

22 minor problea. 

ARC 
23 We should also recognize that when it comes to a 

24 question of performance, the capability rests in various 

25 places. It has been our thought that as far as is possible, 
' : • \ • - ~ .. <! ~ : ••• ~' 
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1 the same group of people who have done the basic study should 

2 continue with interval surveys and detailed studies of these 

s people over the succeeding years. 

4 We realize that faces will1change. Som of you will 

5 go to other posts, and some may go to other appointments 

6 entirely. But as far as possible we would like to see a 

7 continuity of intere!ls here, and participation. 

s The routine, I aiJbt say, normal medical care of 

9 these people will be assumed by the trust territo197. For 

io example, th• peop1e at Majuro and the Rongelap people will 

i 11 be looked at and watched over as far as their daily ills are 
§0 
u . 12 concerned by the medical people there, and would ha8e the 
""i::l .s r:: ii 1s services of a hospital. When they go back to their home atol , 
Cl> ... 
PL;J 
~~ 14 it may be necessary to set up some sort of a special station 
t 

"Cl < 15 there which would make it possible to car197 cm a dispensary 

16 service on a considerably more elaborate basis than they had 

17 before, which was nearly nothing, and also to furnish a base 

18 of operations for the teams that would presumably go oat 

19 at intervals, the intervals perhaps getting a little 

20 loqer as ti• goes on. 

21 This latter type d. thing could also b e carried 

22 on through the trust territory administration. our job is to 

ARC 
23 see that it is done, and that the facilities are provided. 

24 Where the High Somaissioner gets his facilities is 

25 something between hia and the rest of as, actually. Bat aa 

1 • - • - •• - ~ ~ ... 
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1 far as the people are concerned that is an activity of 

2 the Commissioner. I think there will be no difficulty 

3 about any of those things. 

4 The project itself has been one of joint partl. cipa 

5 tion. The Navy, of course, has contributed very heavily 

6 here in the matter of personnel and time and thought, and 

7 it is simply a simple testimony to the fact that the people 

s who have been interested and working in these fields have 

9 predominantly been in the two Naval Research Institutions. 

io Those are some of the factors in the pattern of 

11 responsibil·i ty and organization. Our objective is to mainta n 

12 a smoothly working situation so that the continuing medical 

13 stddies can go on indefinitely, I think. 

14 The discussions yesterday on prognosis emphasized 

15 especially the long tel"ll end results which can only be 

16 appreciated by f ollnring these people over many years. 

17 In a letter to Admiral Pugh, whidl has come to 

18 the various persons concerned, I outlined the background ot 

19 the problem, the way it was handled, the results to date, 

20 and itemized the objectives of continuing investigation as 

21 I think we all pretty much agree at t~e preset* time should 

22 be kept in mind. These are as listed here. 

23 I aa talking now of these interval examinatias. 
ARC 

24 A complete physical examination and interval history. 

25 Second, hematological studies, including quantitative 

/4/o 
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1 examinations, sudl as hematocrite, white blood cell count, 

2 differential count, platelet enumeration and bone marrow 

3 studies. 

4 Three, special investigati<n employing both color 

5 and black and •bite photograph, as well as skin biopsy it 

6 the latter are indicated. 

7 Four, opthamological studies with special reference 

s to the lens. This will obviously come in with a little time 

9 to fit in with the studies in Japan. 

io Five, special growth studies of children, including 

11 attention to the development. of dentition. I believe that 

12 was mentioned yesterday. 

13 Si.Jc, the progress of pregnancies, and the status 

14 of newborn infants. I don't think much comment is required 

15 there except that essentially it be a documentation of 

16 nothing happening in all likelihood. 

17 Seven, quantitative studies of internally 

18 deposited radioisotopes by means of nri:Jary excretion measure-

19 aents, external radiological measurement and localization, 

20 together wi1hsuch radiography as aay be useful. That is a 

21 eupbiaistic way of saying if people die, we want full 

22 autopsies. 

ARC 
23 Eight, environmental surveys of the affected island 

24 and atolls and appropriate examination of the animals left on 

25 
the contaminated islands. In other words, the project needs 

r:er':"s~·.--::c~~~-1 ~f ;.;,~--~:rrv 
·t-~;:tc( <,-~,·~ ;~.::~:::3 
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1 to be pretty much of a rounded one, and include the 

2 continuing environmental study as well as the continued 

s medical study of the people themselves. 

4 Now, our feeling was, too, that various groups of 

& people have special interests and would like to have sample 

s material of various kinds. As far as possible, the groups 

7 concerned with the interval study should attempt to provide 

s those samples. If the Department ot Agriculture wants a soil 

9 sample, we should provide it. There is veiy little real 

10 difficulty about matters of that sort. 

11 It is assumed, then, that the financial 

12 responsibility for these, studies and investigations is assumed 

13 by the Division ot. Biology and Medicine of. the AEC, and we 

14 work out the details as we go along as far as how we do that 

u is concerned. 

16 I believe the general objectives and so on fro• 

17 the position of the Surgeon General of the Navy have been 

18 agreeable. CincPac and Admiral Persley bas given it an 

19 unreserved backing for this project. The administration of 

20 the tmst territory is quite happy at the rather simple and 

21 straightforward relaticns through their organization. I thin 

22 they feel that it bolsters them and strengthens their 

ARC 
23 standing in their administrative responsibility, rather than 

24 diffusing it. 

25 
I think as we see it those are the main objectives. 

~; "'·.· . :· '":=~ ~ 
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1 There will undoubtedly be problems arising that will have to 

2 be resolved from time to time. The main thing is that 

s we keep a project going in continuity more or less 

4 independently of the individull task forces that come and go. 

5 Of course, it would be somewhat associated with each and 

G every one. Those are the general thoughts, Captain Kellum, I a· 

7 on that part of it. I "it>uld like to have your comments, and 

s Captain Yarbrough's, on the general project. 

9 CAPTAIN KELLUM: I th ink I am not in a posi ticn to 

10 speak for the Bureau, but from our own point of ·view, we are, 

~ 11 of course, very much appreciative of the oppcr tuni ty of 
i:>. 

§d 
u . 12 participation and look forward to continuing our participation 
bllo 
.a s:r 
t:.s 3 d 8. ~ 1 an support. 
~:E 

"' ~; 14 I can't •iss this opportunity to co111Dent briefly 
"" ~ "'O :;a 15 on the general spirit of gooa will which has prevailed 

16 through all of these successive operations, and which has 

17 aade pe&sible the smooth cooperation c1 representatives from 

18 many different agencies with That appear to be first rate 

19 results. 

20 DR. BUGHER: Thank you. Captain Yarbrough. 

21 CAPT. YARBROUGH: I would like to echo Capt. Kellum' 

22 co11aents on the affability of the relationships in this 

ARC 

23 particular endeavor. In fact, I 1111ld like to go a little 

24 further and say that I think that it presents an opportunity 

25 for our naval partcipants perhaps to solve some of our 

problems. 
- '. ' .. ' 
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1 Partim larly I refer to the military, where there 

2 is the ever-present problea af affecting continuity for our 

3 research career people. We are always presented with the 

4 requirements of certain of our bureaus to comply with military 

5 regulations with regard to rotation of personnel. More 

s specifically I refer to the fact that we get a good stientist, 

7 we give him a job while he is in uniform, he gets going on a 

s job, and when he is beginning to be fr oductive, along comes 

9 the necessity of transferring him someplace else, probably 

io where be cannot proceed with the same line of work • 
. i 11 Therefore, I feel that this perhaps is an 

§d o . 12 opportunity when we re-visit the scene of this accideni, I 
"°~ .s a 
~~ 13 suppose is the proper term, that perhaps we can effect a 
<I) .... 

PL;j 
s::: a1 14 change of orders for these people where they will be in a 
gj3: 

! 15 sea duty status. Although the time might not be comparable 

16 

17 

18 

19 

20 

21 

22 

23 
ARC 

24 

25 

r.~ 1 :'; ~ ~~ r ... f :: f r:. .... ·-~~1 C-'1 
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to the requirements of certain bureaus, I believe merely the 

change from shore duty status to sea duty status will 

satisfy thd regulations of particularly the Bureau cf Naval 

Personnel. 

Secondly, I feel it is an opportunity to further 

another desire of ours, which is to somewhat follow the 

thinking expressed by Dr. Bugber in the way of continuity 

in that we like to keep together people in a unit who are 

capable of performing such tasks as this. We do not·like to 

get them scattered over the face of the naval concentrations. 

/S<. 
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1 Perhaps we could use this so to somewhat keep up with 

2 these people and keep them in a group that can be sent out 

3 to do I don't like to say the word "crash" studies --

4 but do a rather complete study m a crash basis, which is 

5 perhaps better phraseology. 

6 I think those are most of my toughts at the 

7 moment, except I think the most logical next consideration 

s should be the matter of intervals. What is the interval that 

9 we should pursue in making this study. 

10 DR. BUGBER: Thank you, Captain. 

11 Co1. Browning, the AFSWAP participation falls CD 

12 your shoulders. Have you comments on this general plan? 

13 COL. BROWNING: The conduct of "this further study 

14 quite obviously falls within the purfiew of the AEC, not 

15 only by flat, but because you are particularly well set up 

16 to do this sort of thing. To carry on a continuing study 

17 that none of the services by themselves or as a group could 

ts possibly manage, in other words.. You are the most 

19 appropriate agency also because of your various laboratories t 

20 collate this information and make a continuous study of it. 

21 Our interest in this, of course, is, on9, that 

22 we get the information that comes out of this, such stuff as 

ARC 
23 is operational and material that we can use., and we have 

24 another interest at this which is perhaps a bit at variance 

25 with what Capt. Kellum and Eapt. Yarbrough mentioned, in that 
- '.I 
. ' 
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1 we have responsibility to all three services, to t:eyy to 

2 continue an interest in all services in this business, and 

3 not look merely 1D one. 

4 With all due respect to the work that Navy has done, 

5 aa:I certaiit, they did everything they possibly could in this 

6 study, our feeling would be that we would like to inter-

7 digitate one or two c1 ficers of 1he other services, certainly 

s qualified people, and not use this as a training situation, 

9 and to interest people in this who perhaps now feel that 

io they have been arbitrarily shoved aside in thi•. 

~ 11 As I say, this is a continuing problem that we have. 
i:l. 

~d 
u . 12 We do feel that all three services must have the capability 
eoQ 

.5,::: 
l~ 13 of carrying on their owu studies and their own work within 
~:a 
i:: ::! 14 their own services. 
g~ 

"' GI 

~ 15 DR. BUGHER: It would be a helpful point if ym 

16 would get available or have kept available in the Army, for 

17 example, some of the people who have now years of background 

18 and special training in this field. It would be a very 

19 substantial contributiai towards keeptd.g that capability 

20 alive. 

21 COL. BROWNING: Yes. I am fully sympathetic with 

22 the Captain's problem here, because I realize that the Navy 
• 

ARC 
23 bas had this situaticm for some time, and that they are 

24 fighting it. As a consequence, I have kept myself out of 

D::ci·~~!?'1"'<'"1C ci :::·· :~~;· their side of~: the thing, other than to give them a little 

JS 
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1 moral spport. 

2 However, on the Army and Air Force side, this has 

3 devolved in our fight, and we are having exactly the sa• 

4 problem with the personnel officers, who insist o~ training 

5 a radiological officer into Lower Slobovia to replace a 

G general medical officer in Ward I with complete disregard to 

7 the fact that he is not doing bis priaary functt>n. 

s In the three years he is there, he loses all oontac 

9 and much interest in the field. We have spent a lot of time 

10 and taken a lot of the services' time in training these 

i 11 people, only to lose them. We have found in this regard that 
s:l. 

§d 
o . 12 the AFSWAP training course is a good stepping stone into 
b.O Cl 
.5 ~ 
~ ~ 13 radiological residencies, and we have lost over 50 per cent 
Q) ·~ 
~~ = ~ 14 of oar people in this because they do achieve a certain 
SJ~ .. 
Q) 

~ 15 amount of permanence by doing it. 

16 CAPT. YARBROUGH: I 111nk you answered a question 

17 I was about to ask. Are you speaklnc for the Air Force also? 

1s· KAJ. HANSEN~ We have lost many people. Almost 

19 everybody that has gone into the program. has gone into 

20 specialty training from this prograa. 

21 COL. BROWNING: Dr. Cronkite, at the end of the 

22 operation, sent a letter through channels concerning his 

ARC· 

23 feelings on keeping these teams together. As usually happens 

24 this went through several of fices, and arrived at our place 

25 for some sort of answer • I have beeu working on this now, an 
. - . 

-~: 

r: ~-•~:I>- -
.f"'• - .'~-' ; ~ ; .. r /5. 
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1 coordinating it in advance, and it should be coming through 

2 shortly. It will be our recommendation to know more on 

3 this situation, and will just about cover the tings ycu 

4 mentioned, Capt. Yarbrough. It perhaps willhelp you in 

5 establishing your position. We do feel, one, that all three 

6 services should at least have on paper sane sort al list of 

7 people who can be made avaiable on short notice in the 

s event any such accident as this occurs. 

9 Again we are not trying to get into 'Che individual 

10 services and tell them what to do in this, but to in effect 

i 11 give them the benefit of our experiences recently and 

§o 
u . 12 indicate some of the ways in wh:i:h this could be better 
bllo 
.s r5 
t: .s 1a expedited. 
8. ~ ., ·-~ ,..c:: 

~ ~ 14 Of course, we also have a little personal interest 
~i:: 
t 
~ 15 in this, because these three lists will help us in the 

16 event of an inter-service type of thing forming into an 

17 interservice teaa. 

18 CAPT. YARBRaJGH: It is perhaps obvious that I aa 

19 gathering some ammunitimfor another subaissi(J\ particularly 

20 to the Military Coordinating Committee on Medical Research, 

21 where our ultimate aim is to combat the aarrent imposed ratio 

22 by getting a recommendation out of Kr. Quarles, and perhaps 

ARC 
23 out of Dr. Berry, that our billets for research people sboald 

24 be eeapted from the currently imposed ratios. 

25 DR. DUNHAJI: May I make a comaant here, although 
•~>'."'r,.,,~:.... .:iy 
Hjslti"i.~·.:r

1

~ ;; !·; 1;~ 
ARCHJVES · -· - -· -- ... 
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1 thi.s is somethi~ in my direct interest. Dr. Bugher will 

2 be back in a few minutes. 

a I hope you people in this battle, as it were, fer 

4 keeping some of these highly trained people more or less 

6 together and certainly available, are keeping in mind the 

6 importance of the enlisted personnel, and not just officers. 

7 Watching Gene's team out there, it was obvious that it was 

s the fact that the enlisted personnel bad worked together 

9 before -- boys from Hunter's Point and MRI that really made 

10 the thing click, with all due respect to Gene and the af ficer 

i 11 involved. They knew each other and worked well together 
s;:l, 

§o 
o . 12 right from the very beginning. This is something that is 
bl)i::i 

.s = 
l~ 1a very important to bear in mind in this consideratiai. 
QI -~ 

p:: ~ 
~~ 14 CAPT. YARBROUGH: Particularly I think the isotope .. 
~ < 15 technicians are getting scattered to the four winds, where 

16 people who have spent time and maiey in training are now in 

17 Lower Slobovia or somewhere else. 

18 CAPT. KELLUM: Dr. Dunhaa, may I male one brief 

19 comment in passing? I think we all recognize the fact that 

20 thi• last team that went out thswas mostly Navy was 

21 largely fortuitous. There is no disposition mthe 

22 part of our outfit to try to corral leadership in thia ·field. 

ARC 
23 As a matter of fact, and this is what I really 

24 want to say, from our point of view at Bethesda, we would 

25 welcome, if there is any point in it, from time to time 

the assignment there on duty of people from the Aray and 

;s_:_ 
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1 Air Force. I thitk there is good precedent for that, and if 

2 there is an occasion for that kind of thing, we would welcome 

3 it. 

4 DR. DUNHAM: I am sure when Col. Browning made 

s the statement trut some c1 the other services felt they had 

6 been shouldered aside, he is aware, as I am aware, that they 

7 were not. 

8 COL. BROWNING: No, I don't mean on this 

9 particular incident. 

10 DR. DUNB/M: As I recall, you made great efforts 

~ 11 personally. , 
i:i. 

~d 
o . 12 COL. BROWN1H7: This goes back to the same 
bll c:i 

.s = [ i 1a si tuatim. On each m casion, it would have necessitated 
~:c 
g~ 14 the complete drop•ing of a particular function. I realize 
... 
~ < 15 that the Navy also bad this problem, and they were willing 

16 to do so. Because of the time basis on which this thing 

17 came, it was not possible to make all the representations 

1s that were necessary to get these people involved in this 

19 thing. By doing this in advance, we feel that some provision 

20 can be made to have understudies. I can speak with some 

21 sympathy for the Captain's statement here, because I spent 

22 two years at NRDL, and I look back on it as a verJ 

23 interesting and very instructive period. 
ARC 

We again would like to see this occur. This is 

25 another one of ~ur recommendations. But we can do no more 

/Sk. 
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1 than recommend and as often or not, it is only from our 

2 position that we can make the5e reco11mendations. 

8 DR. DUNHAJI: Well, good. These are generalizations 

4 I think everybody is agreed as to what must be in the 

s futqre. There is a matter of the return trip out there 

6 coming up fairly soon. I think perhaps this is the point in 

7 the discussion to get down to specifics. I understand there 

s is actually an existing plan for Dr. Bond to go out with a 

9 group. Do we consider this an accomplished plan? 

10 CDR. CRONKITE: May I interject a comment? Dr. 

i 11 Bond and I made sort of a gentlemen's agreement with each 
§o 
o . 12 other providing that it was acdeptable to everyone else, that 
bll i:l 

.E s:f 
~~ 13 we would share the responsibility in alternating in 
~:a 

"' s:: .s 14 going out there in tie first few tr~ps. I would like 'b twist 
~ ::: 
~ 
:;;: 15 Dr. Bond's arm a 11 ttle bit -to tal!B the first one going out. 

ARC 

16 I think from here on he should be the one, if he is to be 

17 responsible, that is able to select the people that will go 

1s with him, ad what of the various things that are proposed 

19 they would be able to cb • It becomes a rather acute problem 

20 

21 

22 

28 

24 

25 

of a few people for a long time, or relatively large number 

of people going out for a short time. 

DR. DUNHAK: We would appreciate your comments, 

both Dr. Bond's and yours, Gene, as to wbicb is the aost 

feasible, and.also useful approach to the problea. What do 

you mean by a short time, and a long time? 

·v 

IS 
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1 CDR. CRONKITE: I frankly don't knOlf. My personal 

2 inclination would be to perhaps take more people out with the 

s idea at doing the work in the shortest period of t111e possibl 

4 so that there will be less disruption of the Drdinary 

5 activities at home. 

6 DR. BOND: May I bring up this point here. Dr. 

7 Burleys bad or included in his list of objectives resurveys 

s of the islands. 

9 DR. DUNHAM: Yes. 

10 DR. BOND: The individuals who are most interested 

i 11 now are located on Majuro. The islands themselves, 

§o 
u . 12 Uterik, and so forth, are some five or sis hundred nautical 
"°A .s a i ~ 1a miles away. I wonder because of the geographic setup 
QI·-
~ ..c 
~~ 14 and the attendant logistics difficulties, whether it would 
"" QI 

'"Cl < 15 not be proper to consider these as 11:> essentially separate 

16 projects that might be coordinated. 

17 DR. DUNBAll: It seems to me so. 

18 DR. BOND: I would like to know whether we are 

19 including that in the discussion or whether we are 

20 discussing the return at this time. 

21 DR. DUNHAJI: Before we make the decision on that 

. 22 I would like Dr. Dunning to make a comment about what be is 

ARC 
23 aware d. in the way c1 plans for resurveys and any suggestion 

24 he might have as to bow best to accomplish that. 

25 DR. DUNNING: I am not aware of any definite plans 

!St 
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1 for resurvey. 

2 DR. DUNHAM: Is Donaldson's group going out there? 

3 There is no point in having two or three different outfits 

4 picking up soil samples, flowers and cocoanats. 

5 DR. DUNNING: It \Olld appear to me that the purpose 

6 of thisstudy and for the objectives for which the team is 

7 going out there that it would be of secondary interest at 

s most to notice what the levels are at the islands now and in 

9 the future. In other words, we have all the data right now 

io that is going to be of direct interest for determining dose 

§' 11 and so for th. 
c::>. 

§d 
u . 12 DR. BOND: I was thinking more at the internal 
bl) i::i 

.s = 
~3 13 considerations rather than the external. 
8. it 
GI·-
~ ..C 

~ :a 14 DR. DUNHAJI: lfben it is safe for the• to go back 
ii]~ 
"" GI 

~ 15 or is it safe? 

16 DR. BOND: Along that line, I would like to state 

17 that the individuals at NRDL in the chemical technology 

1s division, of m urse, are interested in the genera problem 

19 of contamimtion and decontamination. Here we bave a situatbn 

20 ia which an area that has vegetation tblrt is used as food 

21 stuff has been contaminated, and these individuals at NRDL 

22 are very much interested in sampling these materials as a 

23 function of time after detonation to determine the 
ARC 

24 distribution of it. How much of it gets into the edible 

25 vegetation there, and this sort dthing. 

/59 



159 

1 We are interested in the saq>ling and conducting 

2 radiochemical analysis. They are actively interested in 

8 making a survey. They are not completely aware, nor aa I 

4 completely aware, of what has been planned crwhat is to be 

5 done on this score. 

6 I would like to put in at this time that if there 

7 are no specific plans, and if it were desirable and 

8 acceptabl9 that there is a group there that would be 

9 interested in taking the primary responsibility for doing tba • 

10 DR. DUNBAJI: As this particular resurvey bas aedica 

~ 11 ; implications, I would appreciate your comments as to when 
~ 
8 . 
oO 

12 0 
bl! ci 

is the best time to make it, and also bow o1tmit should be 
i:: -
·- i:: t: .s 18 
0 "° ~ i:: cu·-
~.; 

14 
i:: "' :ii~ 

done. I suspect not very often, but there certainly will bar 

to be done at least one survey done well in advance of 
"' cu 

'O 15 < the filst guestimate as to when the Rongelap natives can go 

16 back to Rongelap. 

17 DR. BOND: The present plan is that the initial 

18 survey can be conducted as the survey of the people out 

19 ther~ and depending on what is found at that· time, a date 

20 could be set for another resurvey, tentatively stx·months. 

21 DR. DU.NHAJI: In other words, there would be two 

22 resurveys before they go back to Uieir atoll? 

28 
ARC 

DR. BOND: Yes. 

24 DR.. DUNNING: By whoa? 

25 DR. BOND: Here is a group that is interested in 

~ - ..... :; • ~ < -~ ....... 
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1 doing it. I might elaborate a little bit. They are 

2 radiocbemists primarily. However, in conducting the survey 

3 they would wam very much to have the cooperation of sch 

4 people as Donaldson, perhaps individuals in the trust 

5 territories, and individuals who have worked with tbe uptake 

6 of radioactive materials in plans, to assure that ~roper. 

'1 sampling is conducted, and that they do get the proper 

8 vegetation, and so forth, so that their results are 119aningf 1. 

9 As I say, this group would be interested in taking 

10 the responsibility for seeing that the resurvey is properly 

11 accomplished. 

12 DR. DUNNING: Dr. Dunha•, it seems to ae that the 

13 sensible way to go about this is to find out what plans are 

14 in the making. I aa sure I don't know all the plamt of the 

15 Donaldson group and NRDL, and the carryover froa Task Force 7 

16 We should find oat what is in the wind. Again I am not sure 

1'1 as to where we stand, shall I say, legally. Bat it would 

18 appear to me again that we med a central agenc7 for so•one 

19 to get this thing coordinated. It is just that. It is not 

20 tbe idea of giving commands, but of coordinating the efforts 

21 just the same as this whole medical teaa going oat. Perhaps 

22 we need another siailar program on the physical side of it. 

23 DR. DU.NHAJI: Dr. Bugher, we are currentlJ discassin 

24 the matter of 1esurveys of the natives and islands. Dr. Bond 

25 has made the suggestion that the two not be considered as 

Hi:~-~r-~--·~"~~ -'· .. :· 
A;1:;t~~ ~ ~-~. --, /£/ 
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1 identical efforts necessarily,because the natives are down 

2 at Majuro, and have an entirely different logistic setup 

3 as opposed to returning to the islands. 

4 The disc1JEion bas gone so far as to Dr. Bond 

5 offering and urging that the NRDL group be permitted to be 

6 the group to resurvey the islands, perhaps in September 

7 and again in March, with a thorough survey of the plants, 

s soils and food supplies. 

9 The question immediately comes up, what other plans 

10 are in the makin~ or actually under way for resurveys of 

l 11 those islands from a radiologic al safety standpoint, and the 

g0 
o . 12 standpoint of the food chain possibly being contaminated. 

1111 A 
.s = 
~"' 13 Is Donaldson's group going to do anything there 
fr .s 
~~ 

s::: o1 14 that would ~overlap er duplicate such a proposal? 
fil~ 

~ 15 DR. BUGBER: Yes. The existing things, I think, 

16 are these. The marine biological side of it is immediately 

17 in Donaldson's hands. In that capacity be reports to ibis 

18 Division. However, his work does tie in with some other 

19 aspects of the Pacific Science Board and fans out in various 

20 waya, even including the University of Hawaii. 

21 The maiu responsibility there for the marine 

22 biological situation is in Donaldson's bands, particularly 

23 with reference to the fish. 
ARC 

24 We have also on Eniwetok the small biological 

25 station which we have set up which is available not only 

Ccri~rt7"'1e;1 t c·~ ~:~~ --,,! 
Histcri2.:;"~ '.::, 
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1 to government organizations, but to university marine 

2 biologists who may want to spend time studying some aspects 

3 al the coral atoll. Some of these studies, at least, should 

4 bear on the environmental thing. 

o We have in the Division a large program which is 

6 purely environmental contaminati<m studies which we carry 

7 u~der the name of Gabriel. The scope of that program is 

s worldwide. The problem of the biological setup of the 

9 contaminated islands is clearly likewise germane to that 

10 program. That brings us into close cooperation with the 

11 Department of Agriculture, becausea>ae of the outstanding 

12 skills in soil composition, soil analysis, and so on, lie 

13 there. We have an extensive cooperating program there. 

14 We also have a ·very elaborate setup fer analysis 

15 for longer lived isotopes. It is set up in three places, the 

16 New York Health and Safety Laboratory, the Columbia Universit 

17 project, and one in Chicago. So that the environmental 

18 aspects here are quite broad. Any group that does the inter-

19 mittent surveys will have to plan that it will be not 

20 only wrking for itself, for its own interests, but also 

21 a service group for variou;otber outfits who likewise have 

. 22 very pertinent interests here, and have available skills and 

ARC 

23 resources which perhaps would not be entirel1 available to 

24 any one particular group. 

25 
You all had that problem confronting you with 

J {j 
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1 Quadjalein's operation when Cdr. Cronkite began 1D feel 

2 that be was the chief dispenser of urine for the whole Pacifi 

3 area and even suggested a different code name for the 

4 operation, the name of one of the more popular and decorative 

5 woods in the Marshall Islands, which I thought was a very 

a nice name. The species known as the Pissonia Jiant. However, 

7 we work it for the actual handling for the immediate 

s environmental survey,that group is going to have to do a 

9 lot of specimen collecting for other people who are intereste • 

io Our genera 1 :feeling is that whatever group has a 

11 legitimate interest and apability we shalld get the material 

12 for them and expect from them a report d. results to go 

1a into the hopper here. That is the way it bas been working. 

14 DR. DUNHAM: I might interject one remark here 

15 that just occurred to me, DY. Bugher. Are we to consider 

10 :bdefinitely that these surveys have to go through the task 

17 force report channels, or 5 there a cutoff point when they 

1s become sort of on their own? 

19 DR. BUGBER: The cutoff point is when Task Force 7 

20 is no longer active. What is that situation, Colonel? 

21 COL. BROWNING: As far as I kuow, Task Force 7 

22 will go out of existence some time this summer. ItEflould be 

23 some time during July, as the last guess on:that. 

24 DR.~· DUNNING: The las I knew, Admiral Bunson was 

25 taking over at 118 end of July. 
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1 DR. BUGHER: The real problem that the authority 

2 out side Eniwetok and Bikini 11es in the trust territories 

3 administration. He is the one tba t in a sense puts on us 

4 the reqdrements to satisfy his needs. So we all in a certain 

f1 sense become a service facility 1D hia. 

6 In practice actually be recognizes that the capabil 

7 ity for planning and all that lies in this general group of 

s agencies and people. If he finds that he can't answer all 

9 the questions that are asked him, he may ask us to do some 

10 things that we may not bav e thought of. But generally 

11 speaking, that is our line of authority and our general 

12 responsibility. 

13 The point you raise is a good one, especially the 

14 situatica while the people of Rongelap are down on Majuro 
-

15 Atoll, and it may therefore be practical and convenient to 

16 submit the thing, particularly during this period. Is 

17 that what you bad in mind? 

18 DR. DUNHAJI: That :Is what Dr. Bond was suggest ing. 

19 DR. DUNNING: Let me ask Dr. Bond in the light of 

20 what Dr. Bugher has just said, would you still give the 

21 same expression of interest and willingness? 

22 DR. BOND: I believe so. Of course, they are 

ARC 
23 interested in obtaining the samples and doing radiochemical 

24 analyses on them, and followingthe uptake material into the 

25 
edible plants. They are willing to do this obviously on 

Jlc:J 
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1 samples that someone else collects or they are willing to go 

2 out and collect the samples, and have stated they would be 

3 quite willing to collect additional samples for other 

4 interested agencies. 

5 DR. DUNNING: I am wondering then if one possibilit 

a might be that NRDL actually do the shovel work and someone ac 

7 as coordinating agency to see what the needs of the other 

s people might be? 

9 DR. BOND: This may be. Who would that be likely 

10 to be? 

11 CAPT. YARBROUGH: I fink NRDL bas gone a little 

12 further than Dr. Bond is indicating, in that this morning 

13 w e have a proposal formulated, and there are quite a 

14 few specific items in it, where they wish to have it in the 

15 -
form of a project. Inasmuch as I will have to give an 

16 answer one way or another to this proposal, it would be 

17 very interesting to get the consensus of opinion here. 

18" They are proposing that it be do~e at the same 

19 time as the biomedical pOE"tion. They propose •hat USNRDL 

20 carry out these studies in fiscal 1955 at the 2.6 investiga-

21 tion or man year level. The esthated cost of this will be 

22 some astronomical figure of $42,000. Since it is envisioned 

ARC 
23 

the progranoutlined may continue over a period of several 

24 
years, it is suggested that while the laboratory will 

25 
probably be supported by BuMed and/or BuShips, it may be 

"· -, 
;. ........ /b 
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1 desirable to seek funds from USAEC to finance collective 

2 samples in the field. As indicated above, there is an 

3 early schedule to begin followup medical studies with 

4 which the proposed project should be coordinated. It is 

5 therefore requeEted that subject proposal be reviewed, and 

6 if it is acceptable, that approval be given at an early date 

7 so that prosecution of the program can be effectively carried 

s out. 

9 Incidentally, their ~etails are of the opinion 

10 that surveys will be required at six months intervals. 

11 DR. BUGBER: Yes. I think the first year it would 

12 probably be ordinarily at least in part. I think six months 

13 intervals seem reasonable for the first couple of years 

14 anyway. 

15 CDR. ETTER: After having read ·that proposal 

16 that Captain Yarbrought bas just briefed, I would like to 

17 suggest th~ the action by BuMed be that it be forwarded 

18 and readdressed other than it is now to the AEC for their 

19 comments since I t~ink certainly your group should be 

20 coordinating group for all studies of any type which are 

21 going to be dom under this long term progran. I don't think 

22 that any ind:bzi.dual laboratory or activity should take too 

23 much unilateral planni~ here, except to get things moving. 

24 All these proposals should be coordinated through your 

25 
office. 

. ;' . _i 
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1 DR. BUGHER: I think it would be presumed that in 

2 a program of this kind as suggested in NRDL the resources 

3 of the various other agencies and services would be also 
. 

4 availaHe. I mentioned the marine biological field. That 

& is an area where ONR bas a very considerable interest. 

s This marine biological station at Eniwetok has developed, 

7 and while it is AEC financed, ONR bas a very real interest 

s in it, and bas given quite a boost in the way of transport 

9 and sponsoring of conferences in this general area, and in 

io various other ways. 

~ 11 So we do have joint interests. We inevitably 
~ 

§o o . 12 bring in the Applied Fisheries Laboratory at Seattle, 
biiA 
.5 i::· 

i~ 13 which is an AEC setup. We bring in the Hanford interests 
~:a 
i:: ~ 14 in the fresh water biology somewhat -- not so much, of course 
~~ 

~ < 15 but they are a closely re~ated group of people who 

ARC 

,.., - :- } ~ ., " - ..... 
!fiJ ... ~ j ~. .\ 

16 work there. We have a program on tuna fish biology and 

17 fission product uptake at Coaoanut Island at Hawaii under 

1s the University at. Hawaii. The fish program ties in likewise 

19 with the Fish and Wildlife service, Dr. Setty, stationed 

20 at .Honolulu, and the Fish and Wildlife Service here in 

21 Washington. 

22 Furthermore, we have a program on Atlantic Ocean 

23 tuna fish at Beaufort, North Carolina, and cooperative work 

24 with the Scripps Institution which likewise begins to tie 

25 in with some naval interests. All of these things are 
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1 going on and they have to all come together, which means 

2 that various persons are interested in coming into the 

3 environment of the islands for various reasons and various 

4 groups need specimen material. 

5 The particular group immediately responsible for 

s conducting the surveys and maintaining the records has to 

7 meet the requirements of al 1 the other associated people, 

s and likewise consult with them on program needs and specimen 

9 needs and techniqms. I think as mentioned here it does not 

10 stand alone as you might say, a free floatiz:g program, but 

i 11 rather one that operates closely with a number of other 
c:i. 

~d o . 12 programs and there is no sharp point at which the interests 
bl)~ 
.s a 
~re 13 end for one and beg tu for the other. 
g._s 
~..c: 

"' g~ 14 I think the NRDL people are quite aware d that 
"' GI 

"' < 15 and probably would make it then more interesting and of 

16 more advantage to them. We would presume that the coordinati g 

17 side of this would continue here because we already are 

18 deeply involved in the whole problem of marine biology in 

19 the Paaific area. 

20 I have ntt mentioned a program of sampling c1 

21 corals over the entire Pacific area, which is in motic:o now, 

22 with the objective of doing quantitative strontium 90 

ARC 
23 analysis to see if we can in that way get an integrated 

24 sample of ocean currents by static sampling. I don't know 

25 whether it will work out or not, but we want to give it a try. 

t) ~ <~ ·< ,',: :~ ;;·t ,:if ;:..~ .-'·'..' J1 
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1 CDR. CRONKITE: Dr. Bugher, I would like to make 

2 a general proposal in view of .all this information th&; 

a has come to light here, that there be a clearcut separation 

4 of th6selong term problems into two facets: One a medical 

6 and one a biological and physical. It seems from the medical 

6 standpoint people that are involved are wl lling and will 

7 continue to carry the ball on that. They would not be the 

s right ones to carry on the sample collectiai and any planning 

9 for the work to be domin the field fer the catinuing 

10 biological-physical work. I think we are in a posit ion to 

11 assure that the medical side is done and not in a position 

12 to be of much assistanee er assure that the biological and 

13 physical work will be done. 

14 DR. BUGHER: You think you can ke~ them sharply 

15 separated, particularly after we put the Rongelap ~eople 

16 back on their a toll? 

17 CDR. CRONKITE: Perhaps at a later date it Jllight 

18 be logistically practical to merge the two. At the present 

19 time one concern is transportation and time involved for 

20 doing these various things, and that would involve an 

21 inordinate period of time for the medical group for the 

22 sample collection for the other people. 

23 DR. BOND: It is quite a distance between the two 

24 locations and the logistics problem is great. The type of 

25 equipment and personnel required are entirely different. 

j')D 
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1 DR. DUNHAM: I thirk the wishes of CincPac should 

2 be considered here, too, because it might be simpler for 

3 the• to treat such an expedition as a unit, even if one 

4 unit went one place, and another another plac~ and w~re 

5 separate from tbet• on down. I don't thidt they should be 

6 completely isolated activities at this point. 

7 CDR. CRONKITE: I didn't express myself well. If 

s the groqp doing the medical work ate also to do the sampling, 

9 you run into the problem of air transportatica out there, 

10 which is very limjted. The regulations under which they 

11 operate of not being airborne before it is light and to leave 

12 the lagoons at a time m they can be back before sundown, 

13 which gives you about three to four hours work in an area, 

14 so there will lave to be repeated trips. I can visualize 

15 and I don't think it is unrealistic, say a month at Majuro 

16 with all the complications so that the samepeople would be 

17 out there fer two months, if they are both doing the same 

18' thing. I think it is a terrific slice into trying to carry 

19 on work at home, too. Whereas if the group went out to do 

20 the sample collection, perhaps at the same time as the 

21 ones doing the medical study, everybody could get their 

22 work done within a period of three to four weeks. 

ARC 
23 CDR. ETTER: I don't thinkthere have been any 

24 proposals for the same group to do both things. This is not 

CJ t . 2: i ;- . ·. ' ;-:- . " '.".Y 

25 
They propose an NRDL's proposal at the present time. 
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additional group abbve m d beyond to be separate individuals. 

Tbatis the way it now stands. 

(Brief recess.) 

DR. BUGHER: We will start again. In view al the 

recommendations as to separating the environmental studies 

from the medical studies, we agreed at this end to have 

considered Item 7 to have bem disposed of, and we will 

make arrangements for environmental surveys and sample 

collections as a separate program from the medical program, 

but the actual ti.ming will depend apprediably <n the conv eni-

ence of the Commander of Quadjdein. Particularly after the 

Rongelap people are back home, it might be more convtnient 

for his point •o take the 11hole thing up .and dump them 

for a couple of weeks or a month and come back and pick them 

up again, and get rid of both groups at the same time. 

Would that be agreeable all the way around? We 

are very favorably disposed towards the NRDL group conducting 

the actual survey and sample collection. We can work that 

out here with Captain Yarbrough and the others who are 

available as 1Dwhat specific form that would take. 

I think perhaps that is enough time, then, for 

that subject, unless somebody would like to add to it. 

MR. HARLEY: Dr. Bugher, I have a question. Will 

someone like Lyle Alexander be brought into this work for 

assistance? 
. ' 
J 
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1 DR. BUGHER: Yes, that is where one of our 

2 functions come in. Alexander in particular is the soil 

s expert for the Department of Agriculture, and who ii extremel 

4 familiarwith all the problems right fraa, you might say, a 

5 tour out in Nevada, on to the soil collections in Pakistan. 
I 

s So this would be one olher facet of bis interest. We would 

7 certainly want him to cane into the picture. 

s Actually the Commissioner of the Trust Territory 

9 has in mind a small agricultural experiment station on one 

10 of the nearby atolls, perhaps somewhat different than the 

11 usual agricultural experimental station, but we get 

12 involved in that, too, in some respects. We are supporting it 

13 That will be the function of this office, that is, 

14 to make sure that all theelements necessary to a complete 

15 survey be provided, and that the necessary samples are 

16 arranged for, and that they are adequately documented. 

17 We will of course presume tnt the interests will 

18 go considerably beyond what the RRDL might itself regard as i s 

19 legitimate and proper interests, Such matters as the~ioniza-

20 tion of soil constitutents is important to us. It might not 

21 be important to NRDL. They may be interested in radioactive 

22 components only. 

ARC 
23 We are very much tangled up with the problems of 

24 calcium movements in coral atoll and the crystaline forms 

25 in which the calcium salts are found. The equilibriua 

. ' :· . 
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1 reactions which enter into the growth of coral by which 

2 some of the calcium comes from sea water, and apparently 

s a certain amount is recycled from old coral deposits, As far 

4 as I know, we do not have a measure of. 1fa t. lie thidt we can 

6 get it now from some of these environmental studies, that is, 

6 a quantttative estimate at the various equilibria that come 

7 into the growth of coral, how much new caldum from sea water 

s passes by and how much is previously established calcium. 

9 All things of that sort which are important to 

10 marine biologists might not be important to the NRDL program. 

11 All of ifese things have to be put together. 

12 I think that is generally agreeable from your point 

13 of view, Capt. Yar}:>rought 

14 CAPT. YARBROUGH: Yes, sir. 

15 DR. BUGHER: So at t~is point, let us go back 

16 to item 6 wi1h regard to comments relative 1D specific studies 

17 I read a list of eight broad items that we have Sqf gested 

18 to Admiral Pugh, as the sort of thing to visualize in a 

19 continuing investigation. I should not thidt, for example, 

20 that item 1 needs any further comment. 

21 CDR. ETTER: That is right. 

22 DR. BUGHER: That is standard practice in a thorough 

ARC 
23 medical setup. 

24 On No. 2, the hematological studies, have you 

25 
any further ccmments to make? 

' . -·.·' '. ~ "'I 
I.~ ;. • ·, • .!" • .J 



174 

1 CDR. CRONKITE: I have one <X>mment on that. 

2 The regular routine stuff is that you can't do a lot of bone 

3 marrow aspirations on your people. You soon have 

4 lost your rapport unless there is a good reason to do it. 

s I think they have to be done but I will be frank I do not 

s know when they ought to be done, and when would be the best 

7 time to start doing it. l would like very much the advice 

s of somebody who studied the changes in Japan, such as Valenti 

9 and Lawrence and Maloney, to get the appropriate time when 

io to first do it. 

i 11 DR. BUGHER: The Japanes have <bne bone marrow 
~ 

§d 
o . 12 biopsies on their fishermen. I have seen the sections of 
b.Oi::i 
.s ~ 
I~ 13 some of those, and they are quite interesting. The bone 
QI·~ 
~ ..c 

"' ~~ 14 marrows apparently are continuing to show a persistent 

~ < 15 depression even though the b~ood counts themselves were movin 

16 upward. That was a few weeks back. In that case the bone 

17 marrow studies done early are :ID themselves quite interestiDg 

18 CDR. CRONKITE: Could that material be made 

19 available? 

20 DR. BUGBER: I can't promise 111.t we can get availab e 

21 from those people. They say yes·, with the greatest pleasure. 

22 We don't have it, but we will try to get the material. 

23 

ARC 
Part of it is an element of barter,too. We 11ade something 

24 that we have for something we want from them. 

25 CDR. CRONKITE: We did not do bone marrow aspiratio s 

··J) 
., 
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1 out there. We gave that serious thought and decided not to 

2 do it in view of considerations. There were so many children 

3 present, and it is a rather unpleasant procedure. 

4 DR. BUGHER: Have you thought much of the possibilit 

5 of tagging pra:: edures to measure red blood cell forma tim 

6 rates? 

7 CDR. COO~~ITE: We thought about it. 

8 DR. BON>: We thought about it, and thought it coul 

9 be done, but wondered what the value of the program would be 

10 and whether we were j us tif ied in doing it. 

~ 11 CDR. CRONKITE: The problem of a questionable 
! 
§o 
o . 12 nutritional status and various things that can interfere wi1h 
"°A 

·= s:: i ~ 1a the iron uptake that would be unconnected with the exposir e 
Q) .5 
~..c: .. 
g~ 14 to radiation and the difficulty to get a truly unbiased rando 
;.. 
<:I 

"Cl < 15 sample of normals for comparison. I cbn't know whether it 

16 ought to be done or not. 

17 DR. BUGBER: Have you any commeut? 

18" DR. DUNHAU: No, I think as far as the nutritional 

19 status is c oocerned, whon yoo left them it was not bad. I 

20 don't know what has happa:ed since when they are over on this 

21 other islaal. P.re they still going to eat in the style 

22 in which they were eatingat Quadjalein? 

ARC 
23 CDR. CRONKITE: I hope not. They Will be so 

24 obese that we will never get any blood out of them. 

25 
DR. DUNHAM: I think if it is not controlled, it 
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1 will not be meaningful. If it is mntrolled, it is more 

2 significant than bone marrow biopsies as far as the red cell 

3 cycle is concerned. 

4 DR. BUGHER: Are there aJJY other colll!lents in regard 

5 to the he•atological studies, and things tbzshould be done? 

6 If not, then t~e dermatological side. The skin studies mentio e• 

7 included biopsies if the latter are indicated. That is an 

8 evasive case. 

9 CDR. CONARD: There are certain cases tbs have more 

10 severe lesions I think should have further biopsies, 

... 11 ~ 
particularly the ones we previously biopsied. It would be 

Pt s . 
oO 12 0 
bO ci 

interesting to follow them and see what later biopsies show. 
s:: ~ 
-~ s:: 
1:: .s 13 
0 bO 
Pt s:: 
QI·~ 
~ ..c 

DR. BUGHER: You can probably find the old lesion b 

"' 14 S:: IG 

:il :=: 
the scar of the first biopsy. 

... 
Cll 

"Cl 15 < 
-

CDR. CONARD: We know exactly where it is. We 

16 have the color pictures which we intend to take back 

17 further, and take further color pictures. 

18 DR. BUGHER: So you think in terms of objective 

19 photographic record with time here combined with some 

20 histological work. I think prcbably the histology \liOuld be 

21 the important thing here, even though tbare is no grossly 

22 visible change. 

23 CDR. CONARD: Yes, sir. 
ARC 

24 DR. BUGHER: Are there other comments? 

25 If not, what is your feeling about the ocular 

~ --, : ' -· 
.~- l • • ..,; • ' , 
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1 studies? ThV are mentioned here because the lens changes 

2 in Japan were not really fully antici~ated when the original 

8 plan there was set up. It was only after the lens changes 

4 the cyclotron workers became more important that it was 

5 realized that there might be something in Japan, and Dr. 

& conducted such a survey and found in fact that was the case. 

7 CDR. CRONKITE: Col. Lowry made the initial survey. 

s I do not know him personally, but he presumably is a highly 

9 qualified Army opthalmologist. I imagine for the initial 

10 survey that would be entirely satisfactory. The problea 

11 comes up, when should it be repeated, and who should repeat i • 

12 TlBre are no qualified optbalmologists in the group out 

1s there originally. At one time Dr. Sinsky was mentiaied as 

14 the desirable individual to do it. Is he available now? 

15 DR. BUGHER: He can be obtained, I am sure. Col. 

16 Lowry did the first survey. One of the problems here is 

17 not only a technical one of minute examination, but also the 

18 maimtenance of a continuing record.which somebody else can 

19 look at and interpret. Sinsky did it in Japan finally by 

20 getting an artist to help him, and be painted pictures of 

21 what he saw. Those pictures are over at the Armed Forces, 

22 and they make a very fine record. This is probably what we 

ARC 
23 can do in this case. 

24 DR. DUNHAM: We can use cameras. There are 

25 cameras available for taking lenses that were developed in 
Oeri,,rt "' - ·: 

' .. J Lic:t:·. · -. --~ ., - . ~ 
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1 the National Research Council Cataract Committee. There is 

2 one floating around in this country now, and I am sure it 

3 could be borrowed any time resurvey is indicated. 

4 CDR. CRONKITE: The original examination was an 

5 opthalmatopic examixation. 

6 CDR. ETTER: Sinsky contends that it is only tbroug 

7 a slit lamp that you can pick up the early changes. 

8 DR. BUGHER: There is no question. 

9 MR. HARRIS: Since this interpretation is so 

io important here, might it be reasonable that on a succeeding 

i 11 examination if Sinsky did it, that Lowy and Sinsky go 

§o 
o . 12 together and do it, so that he would have Lowry's background 
fMIQ 
.s a 
t: 0 &~ 13 from a previous examination? Perhaps this \\Ould not mean a 
<i) ·~ 
~..<: 

"' ~~ 14 necessary resurvey immediately. In other words, you could 
;.., 
<i) 

'O < 15 hold off a year or so. 

16 DR. BUGHER: Yes, that makes ve-ry good sense 1D me 

17 CDR. CRONKITE: The general consensus is to delay 

18 the further opthalmoscopic survey fer a few months. 

19 DR. BUGHER: There is the point here that the 

20 base examination bas been made. 

21 DR. DUNHAM: There is some que-stion as to whether 

22 it was made by the slit lamp or not. 

ARC 
23 CDR. CRONKITE: Lt. Sharp was there at the time 

24 
and says it was. 

25 
DR. BUGBER: Before it was done, we underm>od it 

Orri~~h,~r.:"t f'l ~.::;, .. ,'} 
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1 would be done that way, so that clears that up. If that 

2 bas been thoroughly done, perhaps another look in six mootbs 

3 might be adequate, then. Is that what you bad in mind about 

4 that time interval? Within the first year? 

5 lfr. Harris. Yes, that is what I was thinking. 

s This would be onee before their return to their home atoll 

7 if that year business holds. 

8 DR. DUNHAJI: I would urge a photographic record 

9 if possible of these cbservations. 

10 MR. HARRIS: Y$s. 

11 DR. BUGHER: That opthalmologic camera is good if 

12 it is used properly. It gives a picture of the anterior 

13 portion of the lens, at least. 

14 Now, what do yru feel about the question of growth 

15 studies of children, and there is also mentioned dental 

16 development.. One of the things tat was mentiODed that 

17 was noticed in Japan was a temporary disturbance of growth 

18 rate, but also there have been some interesting dental 

19 anomalies which appeared in young people who were irradiated 

20 while they had their primary dentition. In other words, that 

21 is babies or the first years of life. They have shown some 

22 rather interesting dental changes apparently resulting from 

ARC 
23 some degree of damage to the tooth buds of the permanent 

24 dentition. 

25 
CDR. CONARD: What sart of doses were involved ther ? 

Oer r~'.~.r·r1t 0f A~;~-:·~'/ 
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1 DR. BUGHER: Of the order of prcbably 1og or 200 r, 

2 something al that sort. 

3 DR. DUNBAll: Captain English discussed this with us 

' 4 yesterday I believe. He was not expecting to find much 

5 but wished to have any teeth that came out spontan&Dusly 

6 or pulled made available, In other words, he didn't believe 

7 that it would be worthwhile to take a special trip out 

s there to study all the children. Wasn't that the idea? 

9 CDR. CRONKITE: That is right. He discussed 

10 this wi1h Commander Loce, 1ID has had &'Wealth of experience in 

l 11 dental studies of native p:>pulations in the Pacific. He did no 
§d 
o . 12 consider the matter of deo tal changes, and those that were 
bOQ 

.s a 
i~ 13 in utero at the time. But all that were born at this level 
Q) ·-P:: ..c: .. 
~ = 14 of radiationand in view d the extreme difficulty natives 
~:::: 
~ < 15 have in their dental growth,·· be did not think that it would 

16 be possible to get anything out of it. I do not recall him 

17 saying anything about the study of the babies. There are silc 

18" babies involved, I believe. 

19 DR. DUNHAll: He did wish to make radio audiographs 

20 of any material that became available. 

21 CDR. CRONKITE: Yes, and the group at NIH are 

22 interested in that also. 

ARC 
23 CDR. CONARD: Partiaiarly in the insidious 

24 teeth in the children. 

25 DR. BUGHER: The administration of the trust 

·' ,. · :-~:ierri tory bas more or less a peripatetic dentist 1iho would 

/1; I 
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1 be very glad to help in this sort of thing of collecting 

2 teeth in the intervals when noboctis around. 

a Then pregnancies and status ot newborn inf ants. 

4 Certainly the chance of picking up much of anything 

5 significant is probably small in that • I daresay the occurre ct 

a of pregnancy and the inevitably correlated birth dates are 

7 not going to have much relationship to the time af visits of 

s the special medical group. So the chances of being able to 

9 study 1hese things on the part of the survey teams are 

10 not going to be too good. However, the resident physicians 

~ 11 can carry out, I think, quite a lot of observations you might 
~ 

§u 
u . 12 want them to make in the interval. 
bl! t=l 
.s i:1' 
{ j 13 Now, on the quantitative studies of internally 
~:a 

"' ~~ 14 deposited radio isotopes by excretion measurements, radiograp y 
"' QI 

~ 15 and localization, we include here autoradiography and 

16 autopsy work, I think that might merit soua additional 

17 discussion. I tliink,Dr. Looney, some d. the things you were 

18 mentioning really could be brought out h•re, if you aare to 

19 develop them. 

20 LT. LOONEY: Yes, sir. In the studies of radium 

21 patients that we made we found that the most consistent 

22 and probaay the most valuable clinical finding was the small 

23 

ARC 
changes roentgenogrfiphically, and as mentioned yesterday, 

24 those were primarily the result of a formatlon of atypical-

25 
osseous tissue. It wasfound that similar changes were 

··-' 
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1 present in bone followitg yttrium, plutonium, strontium, 

2 radium. These were similar. 

s We were nble to pick these up from the clinical 

4 standpoint by areas of il1l"eased density which usually 

5 occurred at the cancellous bones at the end of the long 

6 bones. We were able to correlate this with the amount of 

7 retained radium, and it was a more reliable clinical 

8 indicator than any other findings that we found. 

9 The other important thing is that in the tumors tha 

10 developed tn these people, most all of them developed at the 

11 ends of the long bones and a roentgenographic study of the 

12 long bones gives a base line for any future changes, and 

13 also a study for any changes in symptoms which might be 

14 pre-cancerous. 

15 All these radium patients follow a rather fixed 

16 pattern, namely, that about 15 years after the deposition of 

17 the radio element symptoms occurred. Then later symptoms wil 

18 occur and •re consistent at the point where the chamber 

19 develops. This is accompanied by areas of density. This is 

20 a very important aspect as far as the long term study, as 

21 far as the internal emitters are concerned. 

22 
I know you are interested in radiatim as far as 

ARC 
23 

x-rays are concerned. I looked up the data from Brookhaven 

24 
on a 40 to 80 KV machine, and found that takiig for instance, 

25 
a survey of atypical fibula, this would give you a .12 

; ;-'.r.~rgy roentgens to this part. Taking a book on burns, the tibia, 

)~. 
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1 the exterminators were ancerned 13 per cent of the body area. 

2 This is figures, but it will give you this idea cf • 012 

3 roentgens. As far as the roentgenographic changes are 

4 concerned, we found with the exception of only 10 or 20 per 

5 cent of these people that if changes occurred in the long 

s bones, in the radius of the tibia or fibula, it was almost 

7 always bilaterally. So taking one long bone one year 

8 and another this would minimize the radiation to this and 

9 give us basically clinical data f<rchanges which may occur 

10 three, five, tan or fifteen years hence. 

.... 11 5 I have. a chart which I don't know whethe r you cm 
c:i. E . 
oO 

12 0 
liO i::i 

see 1 t or not. I just happen 1x> have a chart. This gives 
~ -·- ~ ;:! .s 13 
8. ~ 
G> ... 
~..c: 

"' 14 ~ "' :;:~ 

you some idea d. the distribution of the tumors that 

developed in these radiua patients. You will notice that 
"' Cll 

"ti 15 -< they are all ;immst at the ends of the long bones or 

.16 near the ends. 

17 The roentgenograpbic changes occu~ either at the 

18 ends or the middle, so by taking an s-ray of the joint and 

19 probably two thirds of the tibia, this would give us a very 

20 excellent base line study for our future changes which might 

21 develop. 

22 This would be very important f <r any autopsy 

ARC 
23 material or any biopsy material that we might~t when these 

24 people were having operations that could correlate 1he 

25 
roentgenographic, radiographic and histopathologic changes • 

. ·- ,. ~-·r .. _,.) 



t' 
Ill 
p. 
E . 
oO 

0 
bl) i:i 
S::: a .... t: 
~ .s 
0 bl) 
p. t: 
Q) .... 

~.;; 
t: Ill 

~~ .... 
Cll 

'"Cl 

< 

ARC 

~ ' ' , 

•.. -~~··-.V 

184 

1 That is another point I would like to brirg up 

2 of the technique which we used at Argonne of taking audio 

a radiographs, and from this to use as a guid e for the 

4 detailed ones. We were able to take whole sections of bone 

5 and from this take •-rays and also audio radiographs, and 

6 then in the critical areas, take biopsy material from this 

7 to study detailed audio radiographs in which we could 

8 simulta~eously study radio element depositicm and histopatho-

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

logical changes. 

This was a simple and satisfactory method of study. 

Since strontium is probably your biggest trouble from 

long life, I would suspect that this would get a similar 

distributiai, and also a similar change. I think another 

important thing that this may answer is this: We don't know 

from the radium study at what time these changes develop. 

We have an idea it is five or ten years following deposition, 

bat with the shotter half lived material, the calcium that 

was gotten in here, these changes may develop earlier, and 

the malignancies might develop earlier. But this would be 

one step ahead c:4 the game if we bad this base line study. 

I think it is a very important thing to incorporate :Ina 

stupy of this type. 

DR. BOND: May I ask how many individuals wouJd 

you wish to x-ray? Would this be the entire group or childre 

specifically? 

j<( 
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1 LT. LOONEY: I thidt you might stagger this and 

2 maybe take ten or fifteen, depending on the facilities and 

3 the situation. That would be my si.ggestion, to start oat 

4 with ten or fifteen, and see how we came out, and tt try 

5 to get a control set up, and maybe the following ye•r get 

6 ten or fifteen more. This survey should probably be, one, on , 

'l three, five, ten , fifteen and twenty years, with any 

8 repeat x•rays if patients should develop symptoms or anything 

9 suggestive of malignancy, and take a biopsy as well as an 

10 x-ray • 

.... 11 ~ The base line is one, three, five, ten and 
i:. s . 
oO 

12 0 
~ci 

fifteen, or something like that. I don't think they need 
i:: -
·- i:: .... 0 13 "" ..... 0 bl) 
i:. i:: 
QI·-

p:; ~ 
14 i:: Cl 

~!:: 

to be made as of ten as the studies if you are going to make 

the• annually. I woulisay that probably an x-ray of the tibi 
"" QI 

:s! 15 < and fibula, the radius and ulna, and the x-ray of the pelvis 

16 We ·~).tnow from the radium studies thatthese are the places 

17 that would most likely have these changes, if there are any 

18 changes. 

19 We could omit the pelvis. This gives you one 

20 roentgen of irradiation to an area. I don't know what the 

21 approximate radiation in terms of whole, body radiation this 

22 would be. The external radiation is very small. 

ARC 
23 DR. DUDLEY: I wonder if it bas been discussed here 

24 what the level dose is from the internal emitters from 

25 
quantitative terms? I put together the two microcuries of 

......... ,,. 
. ·, 
~ 
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1 strontium and that gives an infinitive dose of less than one 

2 breadth. 

3 DR. BUGHER: It has been discussed in the sense of 

4 extremely small inasmuch as the total activity is probably 

5 much less than tolerance when you think of that over a long 

6 period of time. That is the catch here, I think, and if you 

7 x-ray a bone, you are going to give more of a dose probably 

s in the course of the examination than the internally deposi te 

9 isotope is going 't> be able to give, which makes it 

10 difficult to arrange a series c1 examinatim s to allow for 

.... 11 s::: 
OS 

that factor. 
Pt 
E! • 
oO 12 0 
bll ci 

LT. LOONEY: Sir, in regard to the x-rays according 
s::: ~ 
·~ s::: 
t: E 13 
0 bll 
:::i. s::: 
~:E 

to the Brookhaven group,60 to 70 per cent of the radiation 

"' 14 S::: OS 

~is: 
will be expended in the first three centimeters, and 8 pr cen 

,.. 
Q> 
'ti 15 < at 8. So the radiatim of b bone vould be veiy small. 

16 Another tbiig I would like to emphasize here is 

17 the marked variation that we found in the radium patients whe 

18 estimating body burden from urinary excreticn. We found a 

19 factor of eight. This was long range. I would certain 

20 expect a much greater range from the estimatim af the total 

21 body burden from urinary excretion. 

22 One of the things is that we can work out the most 

ARC 

23 practical and sensible means of handling situations of this 

24 sort in the future by this method. Going over this \'II'k 

25 with Dr. Cohn, the likelihood of malignancies developing 

"n ,.. t·o~ ._.\ l'\.f ".'.'~ ~'. ... ..,,, .LJepar :1,e;,t ""'• -· 1' · :, ' , .... " " 
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1 here are small. But there are many other factors 

2 that as a clinician I would not be satisfied with the 

3 estmates and the assumptions nade here. I think the :final 

4 proof ~the evaluation of these people, and knowing what 

5 the situ at ion is after ten or fifteen years. 

6 DR. BUGHER: Gene, do you have any thoughts as 

7 to &.ow 1D carry out this sort of program? For example, is 

s Quadjalein itself equipped with these fad. lities? 

9 CDR. CONARD: You were speaking of later studies 

10 on Rongelap? 

~ 11 DR.BUGHER: I was thinking of that. 
g_ 
§o u . 12 CDR. CRONKlTE: They have a s good equipment at 
!:.ti~ 

.E r:: 
~ ~ 13 Quadjalein as we have here. It is a first class naval 
S.5 
~.<: 

"' r:: .s 14 dispensary. 
~~ .. 
"' ~ < 15 DR. BUGHER: So if would be a matter of bringing a 

16 few people over. 

17 CDR. CRONKITE: Yes. 

18 DR. BON>: It could be done right at Kajuro. 

19 DR. BUGHER: Down there it is a question of a 

20 launch ride. It is only about five miles from Majuro Island. 

21 It is a natural excursion. 

22 CDR. CONARD: Is it accessible by a:hf 

23 DR. BUGHER: No, it is a separate islau:I. 
ARC 

24 MR. HARRIS: It would be nice to put some of these 

25 people under a human counter. 

--·-:ii 
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1 DR. BUGHER: Yes. 

2 LT. LOONEY: We considered takirg a scintillation 

s counter out there. I didn't bring this up. I do thitk your 

4 suggestion is a very excellent one. If the logistics permit, 

5 1 t should be done. 

6 MR. HARRJS: If you did such a thing as this, 

7 the time to do it would be IX" obably during the time of 

s testing out there when they were hauling out all sorts of 

9 ~..eavy equipment. The human counter weighs approximately ten 

10 tons. That is the Lo.s Alamos human counter. You can split 

~ 11 this up a little. bit by draining, bat that is also quite a 
i:i. 

§d 
o . 12 load. 
bl)~ 
.:: ~ i ~ 1s DR. BUGHER: There are some drawbacks to it. 
"'·~ ~..c: 

r1l 

~~ 14 im. HARRIS: However, the arm counter, something 
lo< 

"' ~ 15 like that, which weighs 3,000 pounds, might be feasible to 

ARC 

16 do in th is case. 

17 LT. LOONEY': We have a very sensitive scintillation 

18 counter we have been using on thorium patients which would 

19 certainly be adaptable to the situation if this is something 

20 that should be done. I think that bodJ surf ace trying to 

21 correlate external measurements with any roentgenographic 

22 changes or radiochemical findings in the skeleton would be 

23 interesting and tmbably helpful, and give us full idbrmation 

24 to try to correlate all this as to the best practical means 

25 of evaluating people in the future. 
Oer.r:.rt~·::>· of Energy 
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1 DR. BUGHER: You may get an answer there on trying 

2 to distinguish between background and the individual counts. 

3 Some of the Air Weather Service people who were on Rongerik 

4 would be fine. In other words, they have much lower levels 

0 so if one could recognize anything on them, then you would 

s know it would pay tiff to haul the equipment out. 

7 MR. HARRIS: It bad been calculated. I think as 

s far as the Air Weather Service personnel, it was calculated 

9 on the b~sis of urinary excreticn. You might be able to 

io see this beyond the natural K-40 background. This would be 

~ 11 entirely in the nature of an experiment if it was done, 
8. 
§d 
o . 12 and not coos into routine medical situations as far as I can 
bj)Q 
. .e r:f 
t= 0 8. ~ 13 see. 
Cll ·-~ ...c: 
r:: g; 14 llR. HARLEY: Where a> uld you make the ir.easurements 
£~ 
~ 
~ 15 that the background fro~ Ultf fallout would not be. too much 

ARC 

16 for ym ? 

17 CDR. CONARD: I don't think Majuro got av fallout. 

18 MR. HARRIS: Our background at Los Alamos is higher 

19 than it is at Quadjalein. 

20 

21 

22 

23 

24 

25 

MR. HARLEY: Majuro got a pretty good sock. 

MR. HARRIS: You could not carry any such thing 

farther than Quadjalein. This is designed to take care of 

high backgrounds. Ten tons, it has to be. 

DR. BUGHER: The question of autopsy is again 

going to be souething which will have to be arranged with the 

1'!!"'~"hMt cf tn"rgy 
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1 local medical personnel. I do not know how diffk:ult it is 

2 to get autopsies of the Marshallese. 

3 CDR. CRONKITE: They have done autopsies at 

4 Majuro. They have to be done immediately. Their custom is 

5 to bury people within six hours after death. 

6 DR. BUGHER: So almost certainly you are going to 

7 have to reach an understanding with the medical officer to do 

s an autopsy and collect the material you wish, and preserve it 

9 in the manner which ycu desire tobave it preserved for ship-

10 ment to you. The chances c1 special teams ever baviig an 

11 opportunity to do an autopsy are not too good. 

12 CDR. CRONKITE: These were made originally by 

13 the commander, and after the decision to move to Majuro was 

14 made. It is not clear to me whether anybody talked to Dr. 

~ 15 Kirk at Majuro, whether they are aware af the necessity for 

ARC 

16 doing autopsies. 

17 

18 

19 

20 

21 

. 22 

23 

24 

25 

DR. BUGHER: I think they are vaguely aware of it, 

but as far as specific needs are concerned, I am sure 

that bas not been communicated. That is one c:t. the things 

that could be done. I 11ink they are 'iil.ling to do anything 

that is asked of them, if they are able to do it, and will 

follow:· the suggestions quite enthusiastically. I don't know 

of any specific request having been passed to them, other 

than that they should give the general medical care to people 

that under the other plan would have been forthcoming from 

Oep::.::rtn1cnt of Energy 
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1 the medical offic~r at Quadjalein. I am sure they will do 

2 these other things, too, if you will just outline to them wha 

a is desired. 

4 CDR. CRONKITE: Would that be done by the first tea 

5 that goes out there, er dlould this be carried down through 

6 the trust territory, f; o that everybody is aware of the need? 

7 DR. BUGHER: I think it probably might be a good 

s thing to prepare that in a set of written instructions of 

9 things that are needed, and we transmit that through the 

10 trust territory administrator so that in case somebody should 

l 11 die, before the team gets out there, that the opportunity to 

§o 
o . 12 get t.:lateriai> would not have been lost. 
llOO 
.s a 
fil. ~ 13 Are there other comments along the lines of these 
41 ·-~ .c: 

rt.l 

l':l .s 14 topics? 
~~ 
t 
'ti < 15 CDR. CONARD: In addition to that, I think that 

16 it would be nice t> have good rapport there on the 

17 observation of skin and any other changes. 

18 DR. BUGHER: ~s, I think we assume all through 

19 here that everything that is done is done by the cooperation 

20 with the trust territory people, just as the movement of 

21 the people,for example, bas been done as far as form is 

22 concerned, under the general supervision of the trust 

ARC 

23 territory officer. He is the one that the people themselves 

24 look •o, not only during ti~es of special studies, but in tho 

25 interim. In that sense, we are simply backing up their 
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people in carrying out these various things. So I think you 

will find to whatever extent is useful trust territory 

administrative people are available at all times. 

Are there any other comments or questions here? 

If not, we have a smsidiary topic called institutional and 

individual responsibilities. Have we covered that sufficient y 

or do you wish more comment on that? 

CDR. CRONKITE: There was a statement earlier l'hen 

you were out, Dr. Bugher, of the desire of the Army and Air 

Force to have people participate in this followup. If these 

people could be designated so that they could be split up 

between the team that Dr. Bond takes and the one that I take, 

it would be most helpful in our planning. 

DR. BUGHER: Yes. 

CDR. CRONKITE: 1·would like to also extent it 

not only to the matter of officers, but to enlisted technical 

personnel, so that no one laboratory gets hit too badly at 

any one time. 

DR. BUGHER: I think Col. Browning·would undoubtedl 

keep various groups in the picture. For example, Col. Brenna 

and other groups interested in these lines. There are 

various others, some of \1h om have hem scattered a bit, but I 

think could be recovered on special assignment on things of 

this sort. So that in a way what we get concerned with are 

individuals who may have special competence and interest 
·' ·~;'.':'.rgy 
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1 here, and that involves any insutution with which they ~ay 

2 be associated with at the time. Fundamentally it is the same 

3 old proble• of people who are competent and interested, 

4 wherever they may be, if they could be made available. 

-~ The question on Uterik. T1:e environmental studies 

6 will have to be done at all three atolls. These teams 

7 naturally should pay some attention to the Urerik people, but 

s I presuce tho proportion cf attention will be pretty much 

9 along the line d. proportion that they got in the beginning 

10 which t1as not very much. In other words, just an overall 

11 surveillance· to make sure nothing odd is developing. 

12 DR. DUNHAK: Should they be reviewed this year at a 1, 

13 that is, the Uterik people? 

14 CDR. CRONKITE: Practically speaking, I think not. 

15 From an academic standpoint, probably yes. My general 

16 thinking along these lines was that since they bad perhaps a 

17 ta:th of the exposure that the Roq;elap peopl_e did, if nothing 

18 is showing up in the Rongelap people, there 1S relatively 

19 little reason fer even academic purposes to study ht Uterik 

20 people. If something does occur in the Rongelaps, then we 

21 should take a look for both straight medical care and acade~ic 

22 reasons at the Uterik people. 

ARC 
23 DR. BUGHER: They obviously should be visited by 

24 
the special team at least as a social call, it nothing else. 

25 
DR. DUNNING: What do you wear on an occasicm like 
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1 that? 

2 CDR. CRO~"JCITE: Mr.· Eisenbud expressed an interest 

3 before I left Quadjalein in having urine samples fro• the 

4 Uterik people. When I do not knvw, or what intervals be 

5 desires. 

6 MR. HARLEY: Are they back now? 

7 DR. BUGHER: They are back on their own atoll at 

s the presen't time. 

9 MR. HARLEY: We would like to get a set of samples 

10 before this project gets going, if we can. We were thinking 

~ 11 of dealing through the trust territory people perhaps to get 
~ 

§o o . 12 a sample certainly in August, and then perhaps another 
&!IQ 
s::: ~ 

~ ! 13 sample when you get out there on the study, if that is 
~ s::: 
~:c 
s::: ~ 14 possible. I think the urine sampling can be done without a:r 
~ i3= 
~ 
Cll 

~ 15 of our personnel there. 

16 DR. BUGHER: They are accustomed to it now. 

17 MR. HARLEY: Yes. 

18 DR. BUGHER: >t least the Rongelap people are. So 

19 I think that is probably the balance of the thing. 

20 Administrative ad logistic support we have already 

21 discussed. Those are administrative problems which we have 

22 to solve among the group here, really. I think that bas been 

23 already pretty well clarified. 
ARC 

24 Now~ the transportation, air and survace. Air is 

25 KATS, I presume, and surface tra~sportation again comes to 
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1 Commander, Naval Station, Quadjalein, I believe, fer 

2 probably all of it, unless this 10 or 11 too piece of 

3 equipment, and things of that sort, have to go out. That wou d 

4 be· a surface transportation problem. 

5 MR. HARRIS: I was wondering if you had at all 

6 considered the possibility of getting some of your logistic 

7 support from the Eniwetok field office, and their prime 

s contractor. 

9 DR. BUGHER: Yes, we have. We may very well wind 

10 up with a launch over at Rongelap for environmental surveys 

l 11 and continuing studies of various kinds. But at the present 

§d o . 12 moment, we have not approached the field office with any SJ ch 
bl)Q 

.s i l ~ 13 request. I think in a way we have to wait until the need is 

~:.a 
~ ::l u a little more clear than 1 t is now before we make a specific 
lil~ 
kl 
~ u request. 

16 llR. HARRIS: I was particularly thinking from the 

17 point of view of the people who are doing the environmental 

18 studies if they could take an LCU or something of that sort 

19 from Eniwetok to Rongelap1 and work off it. They could 

20 perhaps cut down their time of stay from maybe a month down 

21 to a we'k or soasthing of this sort • 

. 22 DR. BUGHER: Particularly between test series there 

23 is not too much difficulty in getting sud:l equipment. The 
ARC 

24 question is housing and messing here. That is something 

25 I presume the teams have to s:>lve for themselves. 

' ""'/ 

... - ,: 



196 

1 CDR. CONARD: Accomodations on Majuro are very 

2 limited. Before we ate with the Air Force weather group 

s there. They were kind enough to feed us. But their 

4 facilities are extremely limited. I think we really should 

~ have some concrete arrangements made before we go this time. 

6 DR. BON>: On that, NRDL says it will not be too 

7 difficult to contract with the trust territory on a setup wher 

s we can do this to have them house us and feed us, and we 

9 can provide any additional food they might require, and 

10 also provide them with additional personnel they might requir 

i 11 for the preparation of the food. This could be accomplished 

§ t.S 
o . 12 very easily on our working lvel provided the overall 
Ill) r=l 
.s a 
"[ ~ 13 si tuition were taken care d at the higher level. 
~.~ 

~.;; 
~~ 14 DR. BUGHER: There will be abundant supplies of 
t 

"O < 15 fish and cocoa nuts. 

16 CDR. CONARD: And we could take some C rations 

11 along. 

18 DR. BUGHEll: I think those matter we could very wel 

19 ask the trust territory administrator to see what he can 

20 provide, and when they reachthe limit of their resources 

21 we can supplement them. It is almost as quick to build a 

22 thatched hut as it is a tent, and much more confbrtable. 

23 
ARC 

CDR. CONARD: The housing is not so much of a 

24 prdblem as feeding. They were unable to take care of our 

25 small group in feeding us. The housing was no particular 

" ._}j 
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1 problem. 

2 DR. BUGHER: That is one of those things to be 

s worked out as you go along, I think. 

4 CDR. CRONKITE: I think what is more of concern to 

5 Dr. Bond and me is who is going to take the administrative 

6 responsibility of seeing that all these tilings are arranged 

7 sufficiently far in advance so that we don't get into a bind 

s when we. arrive. It is going to take quite a lot of doing. 

9 DR. BUGBER: In the first place, you will get into 

10 a bind when you _arrive almost inevitably, that is, it always 

[ 11 works out that way. We will undertake to clear through here 

§o o . 12 a request for what you need as far as you can foresee it, 
llllo 
.s i:: 
t! .s 
8. ~ ., ·-PL;; 
~ 0$ 

:il iS': 
t 
~ 

ARC 

13 and with AFSWAP, and the Navy to get all the arrangements 

14 made ahead of you. 
•-

15 DR. BOND: Is it permissible to correspond with 

16 the doctor on Majuro in informal correspondence? 

17 DR. BUGBER: I think it should be with copies in 

18 here so we know what bas been done. When it comes to 

19 soatthing that is specifically asked of the trust territory 

20 people, then we should go through a formal route. I mean by 

21 trost territory administration. If you want food, services, 

22 and things of that sort, then we should put that to the 

23 Commissioner himself. It almost always works out :In the end 

24 that it is the Navy that does it. 

25 
CAPT. YARBROUGH: I just wonder in that respect 

1 f perhaps some adva fd.f C;:~". · . . ';' nee ormation to CincPac could not 
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1 be furnished? They are the ones that can effect detailed 

2 arrangements for messing. They 'Wi 11 ask the Air Force 

3 facilities, do you have sufficient rations and personnel to 

4 feed so many people. If you don•·t, Commander, Quadjalein 

5 will probably be directed fo furnish ·the .same. 

6 DR. BUGHER: That is right. Our procedure bas 

7 been all the ti me that CincPac is always informed of whatever 

s is going on. We have operated right along on that basis. 

9 CAPT. YARBROUGH: But also as usually happens, the 

10 quality of such depends entirely on the diligence.of the 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

individual who is addressed to get these things dom. I was 

a little disappointed that Clark is leaving, because the 

suceeeding man won't be familiar with the visiting group. 

Admiral Clark may have briefed his successor. I think 

perhaps it might help if in addition to what CincPac directs 

that personal correspondence to Commander, Quadjalein might 

help out a great deal. 

DR. BUGHER: Yes. Does that help? We 1111 attempt, 

then, to make these arrangements through the various channols 

In other words, we can act here as a clearing hoUB~ That 

means we will work with AFWWAP , with BuUed, wl.th CincPac, 

with the Colllll1issioner of the Trust Territory, whatever 

channel is appropriate for that particular problea. 

here. 

The AEC field off ice gets called on, too, for help 

If we have to bade additional housing, for example, 

Den1rtment of Energy 
Historian's Office 
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1 for the venture to Rongelap, we \t 11 have it put up. Those 

2 things I believe we can take care of as need arises and 

3 really should not be any source of worry to the group here. 

4 DR. BOND: Will it be appropriate far us to supply ot 

5 with a list of re(Jlirements, dates, and so forth? 

6 DR. BUGHER: Yes, I think so. 

7 DR. BoND: And what is required you will handle 

s from that point? 

9 DR. BUGHER: Yes, we will put it in the various 

10 places where it needs to be. 

~ 11 CAPT. YARBROUGH: .The first figure you need is 
!. 
~d 
u . 12 bow many people are going, and bow long you are going to stay 
bl)~ 
.s a 
i_ ~ 13 DR. BOND: May we discuss that for just a moment? s 
~:a 

"' ~ ~ 14 there any oP!lion on the number '1 people that should go. I 
~ 

~ 15 think we started that discussic.m earlier, and got sidetracked 

16 into something else. The facilities c.m the island would 

17 accomodate not more than 15 people without considerable 

18 difficulty. I personally feel we can probably get along 

19 with less than 15. Does anyone have any specific opinion as 

20 to the number that athould go? 

21 DR. BUGHER: I hope it would be less than 15. The 

22 mere compact group, the more smoothly operating it would be, 

ARC 
23 and less of a strain on whatever localityit comes to rest in. 

24 Every time you add a man, you add a btd, you add a chair and 

26 table, and piece of roof, and the capital outlay of course 

,, ,~- ' 
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1 becomes progressively greater. 

2 DR. BOND: The point I was thinking of is whether 

3 to take more and stay a shorter ti. me, or take less and stay 

4 a longer tim • 

DR. BUGBER: lly point of view is that the fewer 

6 people, the lcager time is the more productive sort of thing. 

7 DR. BOND: Then we will compromise on it • 

8 CAPT. YARBROUGH: What will you settle on, say 12, 3· 

9 DR. BOND: We can leave it at 10 or 12, and we 

10 can supply in the next few days the specific names. As a 

~ 11 matter at fact, we can do it pretty well right now. 
cs 
p, 

~o o . 12 CAPT. YARBROUGH: I think j.f you can quote somethin 
e.oA 
.s a l ~ 13 like not more than 12 people 
~:E 
i:: :l 14 DR. BOH>: I think that is a reasonable figure, not 
g~ 
~ 
~ 

~ 15 more than 12 people. 

16 DR. BUGBER: Is there any other aspect you Tit>uld 

17 like to briig up in that connection? 

18• CDR. CONARD: Do yaJ think these arrangements 

19 could be completed by around the middle of August or some 

20 where thereabouts? 

21 DR. BUGHER: I don't see why not. We are going to 

22 have a double problem a bit. That is, one for the medical 

23 people, another one for the environmental people, and the lat eJ 
ARC 

24 may need either a landing craft for a week or ten days, or 

25 it might need that plus a temporary camp. We will see where 

·1:. -- .. ' .... .., 
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1 we come out there. 

2 Tlat seems to cover the Item C, integration al 

3 visits between Marshallese, trust territory, DOD, AEC, and 

4 CincPac. All visits which involve Marshall Islands 

s people and area, that is, the territory outside of Eniwetok 

s and Bikini should be cleared through the High Commissioner 

7 of the Trust Territory. It will be up to hi• then to inform 

s bis people as to when and who is coming, and what is expected 

9 of his people. Be will do that with a great deal of 

10 enthu~iasm, because he feelsvery strongly that the work of 

i 11 this group bas fundamentally greatly benefited the conduct 

§u 
o . 12 of the administration of the whole trust territory. It bas 
~A 

-~~ 
, ~s 13 put the United States Goverument in a firm position of a 
~.si 
~~ = ~ 14 humanitarian interest in people, and in their welfare, which 
~~ 

~ 15 is worth more than any 11meunt of words. So we can anticipate 

16 no reluctance on the part of. the trust territory 

17 adllinistration to advance these studies in any way that they 

1s possibly can. 

All visits likewise informed to Cinc~ac. In other 

20 words, these plans with the trust territory likewise should 

21 be communicated to CincPac. The various other groups here 

which are concerned, also, that is, AFBWAP, in general, is t 

23 channel for the information of the services as to what is 
ARC 

24 going on. Ewtry to Bikini and Eniwetok will be cleared 

25 also froa here tbraJgb Santa Fe Operations Office, and the 
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1 Eniwetok field station. 

2 Is there any other thing that you can think of in 

3 regard to routine information of channels? 

4 DR. DUNJIAll: Ho. 

5 DR. BUGBER: Are there any other comments on those 

6 things? What do you think, Col. Brownig, in regard to these 

7 information channels? Have we missed anything that we should 

8 do or have we suggested doing anything we should not do? 

9 COL. BROWNING: No, sir, I cbn't know of a~ything. 

10 I would like you to put in a plug here for a very firm 

i 11 commitment through trust as to the housing and messing. 

§o 
o . 12 because it takes a long time to get extra food out there. 
1111~ 

.E i:f 

i~ 13 If you send 13 people, it is 40 miles a day, and it is not 
~:.a 
~~ 14 quite that easy for thea to provide it. This ought to be 
"' ~ < 15 well established in advance.- If you leave :It on the local 

16 level, the local a'.fficer,,whether naval or whatnot, 

17 are very hesitant on stepping Cll the trust toes, and rightly 

18 so. They are not in a positiai to do aany of the things that 

19 they might do on a stateside base. Anything that •an be done 

20 in the war of administration earlier will help to get things 

21 done in betterfashion. 

22 I would suggest in that respect, too, that a rather 

23 firm agenda be supplied to the trust so that they will know 
ARC 

24 who will be where under what circunatances, and leave us 

25 enough slack 
Denarlmo t of Energy 
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1 But again this ought to be done well in advance. 

2 DR. BUGBER: Yes, there are two ways of laying down 

3 supplies at Majuro. One is through Quadjalein Naval Station 

4 and another way is essentially privately trough the Island 

5 Trading Company, 'ii.ch is due to fade out this fall. But it 

6 still exists ad is looking for business. I think the point 

'1 you make would bold equally true there. Unless there is 

s planning well ahead, it will be snafu at that end. So these 

9 requirements will have to be drawn up rather rapidlyand 

10 everybody should be informed about them completely. 

i 11 COL. BROWNING: I have a rather large map cf the 

§d 
o . 12 Majuro area, and 1 t looks as though that particular island 
bllQ 
.s a 
i~ 1a is about two nautical ailes right across the lagoon to Church 
QI .... 

i:i:< ..c: 
~ ~ 14 I meant to ask you this before. Is that settlement down on 
SJ ii:: 
~ 
~ 15 the end cl. the lagoon? 

. 16 CDR. CONARD: Th' island wi tb the church m it? 

1'1 COL. BROWNING: Yes. The map shows a church, a 

1s couple of radio towers. 

19 CDR. CONARD: That is at the opposite end of the 

20 lagoon, as I remeaber. The main island is the extreme 

21 southern end of the lagooon. There are a series at islands 

22 there that are connected by causeways. I was asking Dr. 

23 
ARC 

Bugber 11betber this island was accessible by road, but 
-

24 apparently it is a separate island. 

25 DR. BUGHER.: Ky understanding is that it is not. 
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1 Froa a landing on Majuro to the launch landing to this 

2 settlement would l>e five miles. But that is hearsay as far a 

3 I aa concerned • 

4 CDR. CONARD: I don't remember this particular islan • 

5 DR. BUGBEJl: This was not inhabited previously. 

6 COL. BROWNING: The chances are that they have some 

7 sort of water transportation set up at the present time. 

8 DR. BUGHER: Yes, they have two launches there, I 

9 believe. The trust people seem to have no worry abo\C that:; 

io transportation link there. When we get back to the Rongelap-

~ 11 Uterik atoDs, then they are in trouble, and they really 
~ 

§o 
o . 12 can't move without the Navy moving thea. 
"°~ .s r: 
i_ ~ 13 Are there otla i· points tba t occur to ym? Does 
<II·-

P:: ..c: ., 
i:: ..s 14 that seem to be adequately covered? g::::: 
lo< 
<II 

~ 15 CAPT. EELLUll: Yes,- it seems to be well covered. 

16 DR. BUGHEB: The project officer and reports. 

17 Whoever is the project officer is to be responsible for the 

18 compilation at the report of that visit. Is ·that your think! g, 

19 Gene? 

20 CDR. CRONKITE: The main ibing I would like to 

21 clarify is what is the report channel? To Tihom does one repo ti 

22 DR. BUGHER: To the Division <f Biology• Medicine. 

ARC 
23 CDR. CRONXITE: It is not a task force report that 

24 goes through the WT channel?· 

DR. BUGHER: The task force bas terminated, or will 
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1 be pretty soon now. So it is a continuing study outside of 

2 the original task force responsibility. These reports, howeve , 

3 will go into AFSWAP. They will go to the then existing task 

4 force so that all the variotm people who bve and will be 

5 concerned with operations there 111111 have this material 

6 available to tbea. But that would be handled in the normal 

rz way in which AFS'IAP takes care of these things. 

8 The report itself would come here. We would 

9 arrange duplication at Oak Ridge through the customary 

10 procedure. The majn job would be to get the report produced. 
-

11 After that, the reproduction is not difficult. For example, 

12 when Vic has this next special trip, then the report will 

13 come via NRDL into -- whatis the channel there? To you? 

14 CAPT. YARBROUGH: Via BuKed to BuShips. 

15 DR. BUGBBB: And then here to as. If it is froa 

16 MNRI, 1 t will come fro• your dfice. 

17 CAPT. DI.LUii: Yes. 

18 DB. BUGBEB: Depending on where the teaa is based. 

19 Any service that we can render in helping the thing that 

20 is something we will be glad to do, whatever it may be. 

21 In that sort of function, we are simply trying to help and 

. 22 not as a matter c1 authority and commam, but naturally expect 

ARC 
23 everybody to give a lift whenever you can. We come to the 

24 natural adjournment tiae for luncheon, I take it. 

25 
After luncheon, I think we should discuss a little 

some of the things which we sbm Id do in the course of 
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1 the environ~ental surveys, and go on to some of the other 

2 special things which are mentioned bre, before we adjourn at 

3 the end of the afternoon. So in that case, we are only three 

4 minutes behind. 

5 (Thereupon at 12:33 p.m., a recess was taken until 

6 1:30 p.m., the sam day.) 

7 -----~---~--~------

8 

9 AFTERNOON SESSION 1:30 P.M. 

10 DR. BUGHER: Let us take up some r1 these considera 

11 tions of the survey which will aid the group that eventually 

12 has to do it. 

13 Attention is called to accomodatbn for air and 

14 ground surveys, the distributicm material in domestic animals 

15 and natural foodstuffs, and-a long term metabolic study of 

16 the fission products in those animals and in the flora, 

17 which would bf course involve radio chemical studies. 

18 I think perhaps John Harley might have some thought 

19 with regard to the air and ground surveys, and whether an air 

20 survey would be helpful at the present time or next year 

21 or whether it should be entirely a groun d operation on 

22 these atolls which would actually be all three atolls, 

23 Rongelap, Rongerik and Uterik. 

24 MR. HARLEY: Our feeling on it has been that at 

25 least the preliminary survey should be by air, because so 
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1 far at least um er a given set o! circumstances, you should 

2 be able tD get good correlation, as we do. 

3 Gordon might not always agree, but when we looked 

4 at such places as our estimate of dose, the Rongelap, wbidl 

5 is of the order of 200 r and so on, I don't think1hat you are 

a far off. Therefore, as the first step in a survey, I think 

7 it would be done by air. I don't think it EIDuld be limited 

s completely to these particular atolls. I don't know how much e 

9 can do about it now, but on the last shot, fer example, we 

10 found rather intensive fractionaticm of material, when the 

5 11 separation between spots was only a little over 100 miles. 
s:l. 

§d 
o . 12 I think the decay rate was more than doubled at 
!ID~ 
.s s::" 1 ~ 13 the farther out location. lfe would like to get more data of 
"'·~ PL;j 
s:: ~ 14 that sort far that purpose. After preliminary aerial survey, 
:;i~ ,... 

~ 15 you might be able to decide where to take your ground samples. 

16 DR. BUGHER: Would people in the New York laborato 

17 be willing to do 1 t? 

18 MR. HARLEY: We would be very willing to loan oat 

19 the instruments. 

20 

21 

22 

23 
ARC 

24 

25 

U~'"""' ....... J--" ~-'- ..,t ~ ..... '\ ..... - .. , 
::, I . C'. l '·; . ~ ~ ·~ ~ , . ~· .J 

,, .. ·,: 
"~ ~ . ~~-: ~ .: ·~· '/ 

DR. BUGBER: Yes, I know that • There is a question 

of uniformity of procedure here. It took qpite a lot of 

beat-up before the cooperation which was necessary between 

the flight crew and the radiological mapping people bad been 

established. 

MR. HARLEY: I think you were speaking f1 the work 
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1 on the last couple of shots, were you not? 

2 DR. BUGHER: I was thinking of the flight surveys 

3 out of Quadjalein, which were carried on during Castle. 

4 It took quite a background of experience whidl was built up 

5 during Ivy, which was drawn on to guide that • 

6 Again, it would be in an aircraft out from 

7 Quadjalein. I suppose a P-2-V. One would like to get one of 

s the crews that had previously done this sort of thing. 

9 CDR. CRONKITE: I think the P-2-V squadron was 

10 relieved after the operation. It was only there for security 

~ 11 purpose:s. 
s:i. 

§d o . 12 DR. BUGHER: It was to leave in toto? 
"°A .s a i ~ 13 CDR. CRONKITE: Yes. Admiral Clark mentioned that 
Gl ·~ 
~ ..c 
s:: rd · 14 one tine • They were only there for the security at the group 
~ ::: 
"" ~ < 15 DR. BUGBER: Not even a Piper Cub left, I suppose. 

16 KR. HARLEY: I have no doubt that somebody would 

17 go out, but as far as supplying a full crew, I think tha~ 

18 they would prefer not 't> if they could. That is, to send out 

19 a aan \11o. is a combination maintenance man and so on, if 

20 anything went wrong. 

21 DR. DUNNING: Dr. Bugher, I am wondering at the 

22 moment what purpose these aerial surveys might serve. We 

23 are pretty well agreed that we are going to make ground 
ARC 

24 surveys at the three atolls of immediate interest. Possibly 

25 we might want to make air surveys of some ot the more distant 
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1 atolls. Again I don't know for what purpose. 

2 UR. HARLEY: It was·under the i•pressicn that you 

3 would be making ground surveys only at three islands, and 

4 not three complete atolls. 

5 DR. BUGBER: Three atolls. 

6 MR. HARLEY: Three complete atolls. 

7 DR. BUGHER: Yes. I think the ground survey would 

s have to make the whole survey circuit of each of the atolls 

9 here. You see, a monitor getting off one end and plotting 

io at the other end of the island. I guess be would be picked 

~ 11 up by launch. But I can see miles and miles of footwork 
i::i. 

§o o . 12 in prospect for somebody. 
"°A .s ~ l ~ 13 DR. DUNNING: I think that was my point, that 
a.> .... 
~~ 
~ ~ 14 since we are going to send in ground surveys into the areas 
;: :::: 
"" .g < 15 of aajor interest, we have a pretty good naton what the 

ARC 

. 
1~; I, .• •, ., ., ' 

~ • '.;.,.: L ,, • , ·• i •_, 

16 levels are going to be in the more distant areas, and tluC 

17 is rather low. 

18 DR. BUGHER: I was going to ask that question. 

19 Wba 1: do you expect? 

20 DR. DUNNING: I don't have the data here with me, 

21 but I can dig it up in a hurl')'. They will be low certainly 

22 in terms of any health hazard. They will be so low in fact 

23 that I begin to wonder ll:Bther the accuracy of the air survey 

24 is worth the effort. In other words, why do you want to go 

25 
down and make an aerial survey on these distant atolls? 

~(0 
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1 MR. HARLEY: I will ask the question in reverse. 

2 Why do you want to make a ground survey on the unocq>ied islan s 

3 ot these atolls? 

4 DR. DUNNING: If we wanted to make a survey, we woul 

B be dealing with relatively small numbers. I mean the radiatio 

s levels would be relatively low. 

7 DR. BUGHER: A few MR per island. 

8 DR. DUNNING: Therefore, I am wondering bow much 

9 confidence we can place in an aerial survey. To repeat your 

to question, why go in on the ground? I di. dn't say to go in. I 

11 think this is perhaps a point for discussion, but if you 

12 want in with a groutd survey ostensibly it would be to measure 

13 the low levels for scientific reasons and not health. You 

14 are dealing with such low level~ of radiation, 1hat is why I 

15 was wollbring if the aerial survey would do the job. 

16 DR. BUGHER: If one could substitute the aerial 

17 survey for footwork, let us say, in the expanse of the 

1s· northern island of Rongelap, then make the ground survey as 

19 a number of spot checks, that would cut down the labor, I 

20 suppose, very materially. 

21 DR. DUNNING: I was hoping that the ground survey 

22 teallS would go into the northern islands of the Rongelap 

23 Atoll. Those are of the most interest. 

24 DR. BUGBER: We have a pro and a COD CD this. Does 

25 
anybody have additional comments? 

2 I ( 
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1 MR. IMIRIE: Tbere is one thing that comes to my 

2 mind, Dr. Bugher, and I have talked to Merril Eisenbud about 

3 it, Barley and Dr. Dunning; there has been a question from 

4 every survey group that went out as to what readings wereat 

o various points. Of course, we all know what happened on 

6 these rea~ings. In some cases there were uncalibrated instan eE 

7 and in other cases they were two feet :from. the ground or thre 

s feet from the ground or near the water or under a !'hot'.'. It 1 

9 trmthat is where the people were. But in addition to that, 

10 there was an aeri.al survey taken which indicated a little 

11 higher r than most of the ground surveys. The aerial survey 

12 would tend to integrate the average dose on the entire island 

13 as compared to searching out hot spots and cold spots. If 

14 :for nothing else, it would give an inter-compariB>n of 

-15 one island between another island or one atoll against anothe 

16 atoll on an average integrated basis. 

17 Further than that, two readings of aerial survey 

18 might prove out or disprove the centimeter which was used. 

19 MR. HARLEY: We have data here, for example, on 

20 Rongelap taken at 32 hom, ·one with a T-1-B, and tile other 

21 with the scintillater or from the air, and the difference 

22 between was essentially nothing. It is less than 5 per cent. 

23 DR. DUNNING: Yes, but I was out ther, and the 

24 first comparisons I made were between the air and the ground 

25 
and differed by a :factor as high as four. I have the raw 
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1 data here somewhere. Later,· Al came up with a new 

2 correction factor. That broigbt the two readings iD line. 

3 By two readings I mean ground and air. So I think one has 

4 to take a pretty close look at the data to see how valid thes 

" 5 readings are. Maybe before the operaticm was over with, 

6 maybe he got this correction factor down a little better. 

7 KR. HARLEY: There was a little difficulty out 

s there at the beginnirg. I think it was merely a misunderstand g 

9 of Al's. The reason I am pretty sure there was a misunder-

10 standing, even after talking with him, is that he was getting 

i 11 the difference using the centimeter on the ground and the 
p. 

§d 
u . 12 air in the height conversion factors. We spent a lot of time 
t>o i:i 
.s s::i' 
ts 1a out there after the whole crew was around in re-doing our 
0 bll 

~-= ii:: -;J 
s:: a: 14 conversion factors. 
~ jl:: 
"' "' ~ 15 DR. DUNNING: Under-stand, I am not taking a strong 

16 stand against aerial sur°WFS• They were most valuable and 

17 especiallJ in the early times after a shot, when we were 

1s pulling our hair wondering what was going on out there. I a• 

19 not sure,bat that it should be done. I aa just raising the 

20 points that cam to us out there, and again say just what 

21 purpose are we trying to serve by these additional surveys. 

22 MR. HARLEY: My feeling still is that you probably 

23 would pick Rongelap Island for your ground surveys and stick 
ARC 

24 to the air for the others, rather than trotting all over 

J~qn1rtr~,:-.~ ,_,:: ~~cufnder that hot sun. At the same time, of course, you would 
" H_~;;;t:;~iD.:1~3 Jf ~:~ 

/1;: 01-l:V~S 
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1 be able to get your cross checks from one 1D the other. 

2 CDR. CONARD: Do these surveys give us any better i 

3 as to what the original dose was by extraplating back? 

4 DR. BUGHER: There would not be decay, and the dee a 

5 with time has become more complicated by the weathering 

6 factors which come in. 

7 DR• DUNNING: I doubt 'there ., uld be any additional 

8 data that would turn up at this stage of the game that 

9 would influence our thirking on the original estimation. We 

1o were concerned in terms of the decay constants between 

i 11 the £1: hour. and the fiftieth hour, 1h ich might well be a 

§o o . 12 different decay than it is now. 
bDQ 

.s i::· 
t: .s 13 KR. HARLEY: Your change in total dose would be 
8. ~ 
~:E = ~ 14 slight, no matter what the decay rate was, after the 
~~ 
"' ~ 15 first few days, because almost all your total dose is in 

16 the first few hours anyway. 

17 DR. BUGHER: There is somewhat of a question as to 

1s how to get the most information with the least work here. 

19 Payne, do you have a thought here? 

20 UR. HARRIS: When I read this, I personally auld 

21 not see any particular reason for doing air surveys unless 

~ it was to continue attempting to calibrate between good 

23 round readings and air readings to get a calibratic:m factor. 
ARC 

24 I question whether this is necessar1 to go to Rongelap in 

25 the Pacific to do this. Could not this be continued in 

Oepartm~nt of En'.3 g1fevada td. the next series d operations? 

811 
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1 Other than that, as far as an adjunct to environ-

2 mental studies, again I do not see where an air survey applie 

s to this. My feeling about envi~onmental studies :ls that if 

4 you are going to measure the activity in a cocoanut, you want 

5 a survey made at the point that cocoanut is picked up off the 

6 island, or close to it, and not from the air. So what survey 

7 were made on at her islands than Rongelap, if yru got samples 

s t~om thQse otmr islands, you would still need the ground 

9 survey there in order to correlate tn your final analysis 

10 of the data. In other words, an air survey on an island 

» 11 which was going to be used for sampling ground I can't see as s:: 
OS 
i::i. s . 
oO 

12 o. accurate at all. 
t.o ~ 
S: a 

·- i: ~ .s 13 MR. HARLE!': If you are going to be on the ground, 0 t.o 
i::i. i: 
... ·-~~ 

14 i: as you might as well take a ground survey. g~ ... ... 
"O 15 < MR. HARRIS: Yes. The only way you can get samples 

16 is to be on the ground, and take ta survey right there. 

17 MR. HARLEY: If you are not going to take samples, 

18 then the question is, should you take an aerial survey or 

19 should you go in and take a ground survey? 

20 
DR. BOND: Are these surveys of areas already 

21 surveyed? 

22 MR. HARLEY: Yes. 

23 
ARC 

DR. DUNNING: Abo\X the only thing you can 

24 
accomplish is to tell CincPac and other people that the 

25 
-. ,,,.,-.1~ct~flfl'lvity on these atolls has gone down so much. That is the 
1...·~:.'.~~-.--.;_.,·,~ ·;r.r:.~ 

;~. ~ ~ ~) ~·;.~.r;.:.~ 
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1 only reason I can thim of at the moment, and then aerial 

2 sur~e would be called for. 

8 DR. BUGHER: Another point of view, the only area 

4 where the strontium 90 component would be enough of 

5 consequence is probably in the northern island of Rongelap. 

6 That takes pretty detailed and careful ground sampling of 

7 soil, plants, and the animals and so on. 

8 DR. DUNNING: It might be of interest to this 

9 group that according to the calculations there is about half 

10 of rnicrocurie d. strontium 90 per square foot up there on 

i 11 one of the islands, and I am very anxious to see bow close 

§d u . 12 these theoretical figures become because this is gettii:g up 
lll>Q 
.s a 
{ ~ 13 in there, shall I say. 
Ill ..... 

&:::: ..c: 
r:: :l 14 DR. BOND: Which island is that? 
~ i:: 
t 

-0 ;: 15 DR. DUNNING: N-a.;e-a I believe ~the proper 

16 spelling. 

17 MR. HARRIS: If you collect enough, you might be 

1s able to sell it for isotope uses. 

19 DR. DUNNING: Yes. 

20 MR. HARLEY: Or make your own batteries. 

21 DR. BUGHER: One other aspect of the aerial survey 

22 is one reason why I askod John i! somebody from the New York 

23 lab would be running it, is that if it is done at all, the 
ARC 

calibrations have to be done very carefully and at rather 

25 exhaustively, and the 'thole thing carefully controlled, or 
Department of E. ,rgy 

. ~ . 1' ~ () r , " 

24 

\ilSlCrlal . ::. v 1 '' " 

'" Af1CH1VES 
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1 else the results are not those which would cocmand cojfideccc 

2 and therefore of limited use. It is not something that you 

3 just send out an instrument to sonebody on Quadjalein, m d 

4 tell him to stick it in a plane and fly it over the atolls an 

5 send back the record. 

6 MR. HARLEY: I '\\OUld like to add, although I 

7 don't defend the comparative reliability of instruments, that 

s people tend to have a great deal of faith in something like a 

9 T-1-B, and drag that out and make a mwasurement and come 

10 back and that is the fact. Whereas, ourselves, because we 

~ 11 recognize that they are not particularly stable, we don't 
c:i. 

§d 
u . 12 have quite so much faith. I think that the same calibration 
11110 
.s i' ' 
~s 13 business has to apply to everything that is used out there. 
8. ~ 
~:a 
~ ~ 14 DR. BUGHER: That is very true. 
~~ 
~ < 15 MR. HARLEY: We made a check on energy dependence 

16 out there. Actually we bad it nade here at the Bureau of 

17 Standards, afterwards, as you kn(](, There is quite a 

18 difference between the scintillation unit and, say, the T-1-B 

19 We found actually that the T-1-B cuts off higher than people 

20 seem to think, closer to 100 kilovolts, whereas the 

21 scintillation is sensitive down close to 40. 

22 DR. BUGHER: Yes. 

23 MR. HARLEY: So we have to consider calibration 
ARC 

24 

DR. BUGHER: That is correct. The standardd 

11'/ 
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1 calibration of the T-1-B bas been 'dth cobalt GO. I 

2 believe the two instruments calibrated that way, they do 

3 agree. When you get into the large component of soft gamma, 

4 the centimeter gives a higher reading by a factor of two or 

5 so, I thought, early in this fall. It is something that 

6 is of thatorder, anyway. 

7 I think that is a subject perhaps we ought to give 

8 a little mo.re consideration to, as to whether the airborne 

9 survey would pay in view of the fact thatwe want ground soil 

10 samples and plant samples from almost the circumference of 

I-> 11 a these atolls, which means ground survey anyway, as well as 
i:i. s . 
oO 12 u 
l:.OQ 

sampling. Whether the additional effort which would be 
s:: ~ 

·- s:: ... 0 13 lo< ... 
0 t:.o 
i:i. s:: 
QI·-
~..c: 

"' 14 s:: as 
~~ 

required to get a good area survey into operation would pay 

is the question. I think perhaps we could discuss this 
lo< 
QI 

"O 15 < somewhat more later. 

16 Does anyone have a strong feeling one way or 

17 another here? We heard the pros and cons. ; I don't believe 

18 there really is much more to say. I am just estimating what 

19 is the easiest way of getting the recessary data. We do 

20 want 1Ddocument all the islands by one means or another on 

21 each atoll. 

22 Let us turn to the question of internal hazard. 

23 
ARC 

Domestic animals and natural foodstuffs were suggested. On 

24 Rongelap I think you could say that the domestic animals 

,,, .. •--~.·~~, 7 ~'.~were there are no longer there. nc ,.. ~ 
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1 CDR. CRONKITE: Rongelap Island, they were not 

2 there, but there were quite a few hundred chickens on the 

a northern island. 

4 DR. BUGBER: To the very far north. 

5 CDR. CRONKITE: Yes. 

6 DR. ·euGHER: Do you expect to find any survivirg 

7 chickens? 

8 CDR, CRONKITE: They were supposed to be there. 

9 Whether they are alive, nobody ever got up there. Which 

10 island did you get to? 

11 LT• CHAPMAN: Aniola. That is about five miles 

12 north of Rongelap. 

1s CDR. CRONKITE: You didn't get any there? 

14 LT. CHAPMAN: There are no chickens there. They ar 

15 farther north. 

16 DR. BUGHER: The farther north you go, the less 

17 likelihood there will be of a surviving chicken. What was 

18 the estimated total dose on the far north? 

19 DR. JXJNNING: The infinity dose was 7,800 roentgens 

20 CDR. CRONKITE: Chickens won't survive 1,000 r. 

21 MR. HARRIS: Are there any rats left out there? 

22 DR. BOND: I didn't see any at Rongelap. 

23 DR. BUGHER: I think you have to assume that all 
ARC 

24 the verlsbrate population in the norbhern islands would be goo 
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1 Rongelap when people return. They have been put back on 

2 Uterik now. So the domestic animal supply is going to be 

3 practically speaking animals introduced after the enviorncent 

4 has become acceptable for human habitation. Can you get much 

5 out of that or not' That depends on bow much low level 

6 studies one wishes to do over a period af time. It would 

7 certainly appear to be worthwhile to have a certain number 

s of domestic animals with the id ea of sacrificing them aftor 

9 a time, or lease accumulating bones after a year or so 

10 froa the standpoint of their uptake of fissicn products. 

~ 11 DR. BOND: Dr. Bugher, along that line, v.ouldn't it 
:::>. 

§o 
o . 12 be as good or better to return material to the most active 
~ ::l 
:::: -

:0 c 
s~ 13 areas? I am not interested in determining how much the 
:::>. s:: 
~ :.c 
s:: :l 14 animals pick up from the environment. If we know wh_at we ;: ~ 
"" <:I .,, 

::;;: 1s gave them and bow much they took up, we W> uld have valuable 

16 information. 

17 im. HARRIS : Ml.gbt it be reasonable to suggest 

18 that some d093stic animals be put back on the iEla nds on 

19 Rongelap itself, lten you go out the next time, and those 

20 animals could be left during this interim which might 

21 possibly give you an idea of what the translocation range is 

22 before the natives come back. 

ARC 
23 DR. BOND: That again is for animals, and will 

24 be eating different food from the human. 

D~;J~rt:~:-:":t Gf ~· gy 
r-::: ~ :;·<-~.:-- ... : . ~: ,:· :·· 

MR. HARRIS: I am not thinking of extrapolating 
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1 to humtr. beings. Tbe se people will introduce animals when 

2 they IJet back there. Tlere may be a concentration of certain 

s isotopes, such as strontium 90, for instance, in these 

4 animals or in the meat part s of these animaJs, whih muld 

5 be subsequently eaten by the natives. If you put animals 

s back, imn::ediatel:• you would get an idea at measurable levels 

7 of what this tr~nslocation rate might be. Remembering that 

s people (",re t:oing to eat these animals later on. 

9 CDR. CONlu~D: They \1Il 1 t eat the bones. 

10 DR. BUGHER: What about taking Rongelap soil 

11 sc..r:e·.:he:t°e else and doing studies? 

12 DR. BOND: If you are going to do that, you should 

13 know what you gave them, and not turn.them loose at random. 

14 It seems it is a pretty haphazard thing of putting 

15 animals there to see if they do or do not take up the 

16 l?laterial. 

17 DR. BUGHER: The sort d thing you are speaking of 

18 is a matter c1 past record. It is not the haphazard 

19 situation that you are really interested in. 

20 DR. ROBERTSON: I don't think it is a matter of pas· 

21 record. Things have been given in more or less purified 

22 chemical form, but I don't think they have been mixed with 

ARC 

23 anything that would compare with Rongelap. 

24 
MR. HARRIS: Isn't the haphazard normal in this ca~ 

DR. BUGHER: That is the normal. 
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1 MR. HARRIS: This is what you are interested in. 

2 I am interested from the point of view af the natives and 

3 getting a practical experiment, rather than a laboratory 

4 experiment out of it. 

5 DR. ROBERTSON: Are we asking for both? 

6 MR. HARRIS: Personally I am not interested id 

7 either one of them, but I am suggesting that be done. 

8 DR. BUGHER: It goes to what you are trying to 

9 establish. If you are trying to document the environment 

io and what a pig, let us say, at Los Angeles; let us say, Eight 

§ 11 do with respect to that material thrown into its food supply, 
i:i. 

§ c3 
u . 12 is a matter of rather remote relevance to the island 
bllo 
i:: ~ 

·- i:: 
l~ 13 situation. We have such studies that were made of mixed 
Q) ·-&:::: ,.c:: 

rn 
£~ 14 fission product from weapons tests, not necessarily from that 
,.. 
Q) 

"C < 15 atoll. We did have 500 pou~ds returned, some to Beltsville a d 

16 some to Los Angeles and Hanford. We have a lot of work in 

17 Nevada which is concerned precisely with that, and the uptake 

18 from the soils contaminated with fission product outfall. 

19 CDR. CONARD: I think if you put some dogs on the 

20 animal, they would be more comparable to the human situation. 

21 They are quite as dirty as pigs and chickens in their eating 

22 habits. 

23 
ARC 

DR. DUNHAM: But if yOJ leave them there alone. 

24 CDR. CONARD: I mean after they go back. 

25 DR. BOND: It has been quite a problem of getting 

·"') 
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1 the animals out there, and having to keep them alive for 

2 a stated period of time. There is no one on the island, no 

3 water supply and no natural food supply, It is not an easy 

4 problem. 

5 DR. BUGHER: Unless an investigatbn or experiment 

6 really is relevant to the main issues of giving us sound 

7 information on the character of the environemtn, I don't 

s think we should undertake it. Just putting a few dogs on 

9 the island when there are no people there is a fairly major 

10 venture. Those qogs will run about $5,000 each by the time 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

you get them on the island. Then you ask the question, what 

do you get out of the venture, and I 1bi..nk you would come to 

the conclusion that you would not get very much,that would 

be descriptive of the island. 

-
DR. DUNHAlf: What would yo* expect to get from the 

data that would be impatant to the daa of NRDL? 

MR. HARRIS: I don't know. In one edible part you 

might find some concentratioo. This would be in the liver, 

for instance. I assume these people eat the ·livers of their 

chickens. According to the NRDL data, at least in the case 

of the fish, there ia a fair concentration :lm the fleshy 

parts of the fish that are eaten. I really don't know. This 

was just a suggestion that I thought might have some 
the 

application in/real long range thing, which is Operation Gabr el 

DR. BUGHER: Yese 
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1 MR. HARRIS: Then this might have some long range 

2 applications as far as Operation Gabriel is concerned. 

3 DR. BUGHER: In this consideration, bow do you feel 

4 · about simply taking specimens at :intervals as the islands are 

5 visited froa their pigs, from their chickens and dogs, and 

s from the people as they die, too, if you can possibly get 

7 the material, dthout making a special planned location of 

s experimental animr.ls? That is our Gabriel program which is 

9 essentially an empirical one, soil, plants, and animals, 
.. 

io and locations of fission products. That costs almost nothing, 

11 then, in terms of manpower and time. 

12 Wild animals might have been mentioned here. It 

13 is really implied in the fauna. The shell fish and crabs. 

-
14 Some of these islands have high populations of crabs, or did. 

15 I don't know what the situation would be now. It has always 

16 been art. impressive thing that at Eniwetok, certain of the 

17 islands are favored localities for particular species of 

18 crabs. You find large populations of partiaiar species on a 

19 particular island. I believe that holds true on the other 

20 atolls generally. 

21 CDR. CONARD: Are these edible crabs you are speaki g 

22 of? 

ARC 
23 DR. BUGHER: Yes, I presume they are. 

24 
CDR~ CONARD: I have seen a lot of crabs there, 

25 but I wouldn't eat them, prc:bably. 
, , 
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1 DR. BUGHER: It depends on how hungry you are. 

2 Is the big cocoanut crab eaten? 

3 CDR. CRONKITE: They didn't list that crab, as I 

4 recall, in their list of items that they used. They at 

5 practically everything other than that. 

6 DR. BUGHER: There must be come reason for that. I 

7 the surveys, specimen material af these various indigenous 

s fauna would be desire to these varbus groups concerned with 

9 these analyses. 

10 Under natural foodstuffs, do we mean the plants or 

~ 11 the plants and fish? 
OS 
~ 

§0 u . 12 CDR. CRONKITE: All of it. 
!:Ii Cl 
.a a 
~B 13 DR. BUGHER: Specimens have been taken of cocoanuts 
8. ~ 
~ :.a 
r:: gi 14 I believe. 
~~ 
"' <I> 

~ 15 DR. COHN: Cocoanuts, bannanas, papayas. I think, 

16 however, at the time the specimens were taken, it was too 

17 early to expect any incorporation of the fissiOD products int 

18 the plant material itself. However, it will be desirable to 

19 study this at later intervals. That material does get into 

20 plan ts. We have pretty good indications of it in the 

21 fact that there is very high activity in the sap of the cocoa 

22 nut tree. This is bound to be incorporated into the fruit 

23 sotre time later. 
ARC 

24 DR. BUGHER: "i>u had cocoanut samples, too • 

. .. ~5 MR. COHN: Tl:ere was no activity found in the edibl 
- - ... i 
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1 portions of any fruit. 

2 DR. BUGHER: That is interesting. I had the 

3 impression that the cocoanuts also were showing activity. 

4 But the sap of the palm did, is that correct? 

5 MR. COHN: Yes. 

6 CDR. CRONKITE: Is there any possiblity that those 

7 samples could have gctten mixed up? There was one sample of 

s juguru that w~s sitting out in the open, and there were 

9 other samples that were· taken from the palm. 

10 MR. COitN: We have three samples from Rongelap 

11 and throe from Uterik, and they are all pretty consistent. 

12 The Uterik samples are one 1h ird of the activity of the 

13 Rongelap. 

14 LT. CHAPMAN: In each instance there were two 

·-
15 samples of material that had been exposed for five or six 

16 weeks, and one sample from Rongelap and om from Uterik which 

17 was collected fresh, and they were m labeled. 

18 DR. BUGHER: No question of contamination from 

19 the container or anything. 

20 Irr. CHAPMAN: No, sir. 

21 CDR. CONARD: Only in the one sample there was no 

·22 question of contamination. 

23 LT. CHAPMAN: No, we took our own containers. 

24 MR. COHN: The activity was of the level of one 

-~~ microcurie per liter, and that is away above the external 
: -~ ""'.;·:: 

..... :; 
... .) 
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1 conta~ination. 

2 MR. HARLEY: We ran some of these, and the 

3 interesting feature to me was that on the two islands the 

4 water sample and the cocoanut sample were almost identical. 

5 It was jest about the same activity. 

6 MR. IMIRIE: That is just what I got, too. 

7 CDR. CR0~1CITE: Dr. Bugber, there is a point that 

s cotnes up almost you might say in· experimental design that 

9 where the method by which the sample is collected is so 

10 important in the interpretation of the ·results, I just have 

i 11 a strorg feeling that [lDple that are doing it in the 
~ 

§0 
o . 12 laboratory or someone tba t is working with them should do the 
bl! c:i 
.s a 
I~ 13 collection. I presume that this juguru did have radioactive 
(I)·~ 

i:::: ..c: 
i:: ~ 14 materia 1 in it , but if 1 t were collected in the way in which 
ii ::: ... 
(I) 

"Cl < 15 the natives ordinarily collected it, I think it would be 

16 difficult to prove that it was coming from the external surfa e 

17 of the palm,rather than incorporating into the sap. 

18 MR. HARLEY: You could tell that fro• the radio 

19 chemical studies. 

20 MR. HARRIS: This :Is so hard. It is so much 

21 easier to have somebody there on the spot who is doing the 

22 actual collection, and who goes back to the laboratory 

ARC 
23 and sits down and tells everybody in the laboratory what has 

24 been d'one. I think you might run into the same thing on the 

25 fish. Dr. Donaldson and these people from the fisheries 
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1 lab, will certainly collected plenty of fish, because they 

2 always do, but the ones who are doing the project, like Vic's 

3 group at NRDL, who are going to cJo this project, I presume, 

4 they should have so~ebody there atthe time these fish are 

5 collected, and they should have a representative sample of 

s the fish collected to take back and do their own analyses on. 

7 You can't take analyses from another laboratory and correlate 

s them with those from a previous laboratory, and make a lot of 

9 sense. It is so much easier to have somebody there.out c1 

10 the operating group at the ti me d. collection. 

i 11 DR. BOND: This is precisely the reason why the 
l=l< 

§o 
u . 12 people want to go to the field and collect the samples. They 
b.OQ 

.5 i:: 
i~ 13 will then be well aware from where the sample is being 
"'·-~ ..c: 
~ : 14 derived. 
~~ .... 
"' "O < 1s Also, the reason why they wanted a more easier 

16 method of collecting that could be accomplished by air as 

17 accomplished previously, there was a continuous rush, 

1s continuous routing by the pilots to get back. 

19 DR. BUGHER: You can't do good sample collecting 

20 under those circumstances. I don't think there :Is any 

21 argument there. 

22 In regard to the plant samples, I think it will 

23 
ARC 

be recalled that this type of information is extremely 

24 interesting to plant physiologists, and bears very much on 

25 the concept of how contamination moves in plants, particularl 

i' - j. 

., 
•••.. ~. J 
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1 those supplying edible things. This very matter of finding 

2 materials in the sap of the palm and less or little in the 

3 cocoanut at that time, is a very significant ~hing, and point 

4 to the critical character of the sample collection. It has 

5 to be done very carefully, and with regard to rather a great 

6 variety of interests which other people may have in the 

1 material. 

s Are there any other comments? 

9 CDR. CRONKITE: I recall in the survey group, Col. 

10 Byers was following the general philosophy on plant life 

i n that the initial 6nes would be where most of the n~turation 
~ 

§o 
u . 12 of the fruit had taken place prior to the fallout. Then 
bl> Ci 
.s s: 
l~ 13 somebody was going to tale the initiative to investigate what 
<ll ·~ 
~..s:= 

~ ~ 14 is the normal life cycle of a cocoanut, and these various 
~~ 
~ 
<ll 
~ < 15 edible things, and then base the subsequent sample 

16 collection so as to get some that are maturing and some 

17 that are completely •atured, and get a third_ or fourth 

18 generation of fruit. It seems that the whole sample 

19 collection will fall down unless it is tied into the life 

20 cycle of the fruit. 

21 DR. BUGHER: You are speaking of the life cycle 

22 of the particular piece of coaoanut you hae on your hand 

23 

ARC 
or the cycle of the fruiting of the palm? With the cocoanut 

24 it is a continuous process practically. Some are mature 

25 as others are just coming on in the infleureseence. That 

.. .. 
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1 becomes a matter cl description more of the specimen at tho 

2 time of collection, then. 

3 Byer's group did take various specimens. Where 

4 did they go -- to NRDL? 

MR. COHN: Yes. 

6 DR. BUGHER: Are those still in process? 

7 MR. COHN: These have been thoroughly analyzed. 

s These are the results just mentioned. 

9 DR. BUGHER: There you got a whole docoanua which 

10 was 1hen opened in 1m laboratory. 

l>a 
~ 11 MR. comn Yes. 
p. 

§0 
u . 12 DR. BUGHER: So you coatool the matter of how 
~i=l 
s:: • 
·- s:: 
]. ~ 13 the materia 1 you analyzed was actually taken with reference 
"'·-~ ..c: ., 
s:: = 14 to external contamination. Did you get much of anything from 
~~ 
~ 

"' "i:;I < 1s the cocoanut milk? 

16 MR. CDIN: No, very little activity in the cocoanut. 

17 In the pandana was the only case where there was any. 

18 internal activity, and here the question is possibly contamin -

19 tion by washing. The foods were all washed externally, and t e 

20 external wash was analyzed radiochemically. The pandana 

21 has a rough core, something like apineapple, and there is a 

22 possibility that the material was washed into it. But outsid 

ARC 
23 of this, there was no activity. 

24 MR. HARLEY: It is very hard to determine how to 

25 
clean a pandana. 
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1 MR. COHN: Yes. 

2 DR. BUGHER: Do we need further comment on this 

3 phase of the matter? Dudley is here. You have heard this 

4 discussion. Do yw have some thoughts in regard to the types 

.5 at samples which should be fortbcomi~ here, and the way 

6 they should be handled? 

7 DR. DUDLEY: I think perhaps one should give some 

s consideration ~the itotope mainly interested in, which 

9 is mainly strontium, but perhaps not exclusively that. One 

10 would I think try to collect samples which conceivably 

~ 11 would have considerable concentration of that. For example, 
s::. 
§d 
u . 12 I believe at Ban ford they find comparatively little 
bl! i:l 
.s a 
~B 13 concentration in fruit. In the tomatos they find much 
8. ~ 
~:.a 
= ~ 14 more in the leaves.- I think one should bear in mind the 
~ !$:: 
So< 
QI 

~ 15 element one is interested in, and what type of plant is like! 

16 to cormntrate. I think everything should be tied back in 

17 case of plants back to the soil. 

18 MR. HABLEY: As tar as we are concerned, you would 

19 have to have corresponding soil and plant. l think everybcdy 

20 is prcbably in tie same boat. If you are thin~ing of uptake s u< 

21 ies, that is whatyoo would want. 

·22 DR. BUGHER: One of the complicating things bore 

ARC 
23 is that if you take a cocoanut palm, the degree ar absorption 

24 from the leaf surface is something that I have no idea about. 

25 Maybe you have some data on it. But assuming that it does 

-· ·, .... ' 

• ~ • ~ ' .. ·- j 

.)JI 
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1 occur, then the material of the pAl• sap and that which 

2 coaes into the fruitine bodies may be derived eithe• fra. 

8 leaf surface contaminationor by say of the roots froa the 

4 soil. The pala frond is rather persistent, survivinc 

6 for two or three years before it cets old, and then 

6 eventually dies and fall• off. 'lbe contamination, therefore, 

7 ot the frond may persist as a factor in the situation for a 

8 considerable leneth of thte. There aay be a discrepancy 

9 between the soil levels and the apparent uptake in ti. fruit. 

10 There is where I think aore preciae plant physioloelst, the 

~ 11 2 one who knows a lot •bout pat.a, comes to the fore, that is, 
Pt 
13 • 
oO 

12 0 
bOA 

in euidine u• somewhat on what veeetation spechaens one 
s:: ~ 
-~ s:: 
"I! .s 13 
0 bO 
Pt s:: 
<II.~ . 
~~ 
s:: "' 14 
£ii: 

aieht tal9 to advantap. It makes a bic difference on which 

pala frond you take. 
"' <II 

'O 

< 15 CDft. C01'AllD: Om thine that aight be interest ins 

16 to do that is not a ereat deal of trouble is to take 

17 leaf radio audio.rraphs before the leaves cet wilted. It 

18 ls very siaple to put thea between fil• and eoclose tbea in 

19 paper. 

20 DJt. BUGHEJl: That would be a very eood pide. 

21 It is an easy technique and thorouehly reliable in its 

22 application. Obviodly, thenm the .rroup taking the 

23 
ARC 

envirom1ental speciaens will need to keep in close touch 

24 w1. th a n1111ber d other sroups and or1tanizatlons on the 

25 saaple collection project. 
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1 Wow, we have a topic here of radiocheaical 

2 studies, the exteat to which radio chemistry should enter 

3 this environmental anqtical picture. John Harley, that 

4 se- to be V&l'J' squarely in your area ot interest • 

Ii IOt. BAJtLEY: There are a lot of othar people 

6 in.volved in that, too. We have been doinc some WOlrk oo 

'1 tbinp that .I aa not sure are entirely useful, such as thill 

8 fractionation ceoK%"aphical fractionatiCID of aaterial --

9 and that it! certainly soaethinc that we would continue. 

io In other words, our initial work was all on strontiua. We 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

now find that we can use cerium aoderately well as a lone 

term base line similarly to Mlat they use •Olly for in 

short term etudies. 'ftlat seeas to be fairly constant. 

I think perhape after so•e of us can talk thl.a 
•-

out a bit; it is IOiDC to be very-neces&al'J' to decide what is 

-
run in these d~erent places so we can use the results frOll 

one laboratory to another. Certainly I think soaethins lilra 

ceri1111 •icht alwa•• be valuable for us in our comparisons. 

we know pretty definitely that 11'8 aay hae the 

ruthiniua proble• here, and it certainly :Is present in hip 

percenta1es. If what the British eay ls correct, we will 

be wantinc to aet a lot of ioforaatioo oa that. 

We h• found that relations are not such that we 

can pt all the information we would lilce. Therefore, we 

frequently have to scratch aroum with other people to work 
g'j 
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1 up procedures that they should be runniDK rather constantly. 

2 For exaaple, we bad to work out cOllpletely new 

a ruthiniUll procedures to handle •any of the type• of •••plea 

4 we have. I thii*Payne was •entiooine that they were takinc 

5 other aethods and tryins to adapt tbea. I think somet1-

6 we Jara to exchan1re experiences aaain in these wider field• 

7 just as we have KODe tbrouKh in the strontiua procedure. 

8 DJt. BUGBEJt: Yes • 

9 Jill. BAltLEY: We have done an awful lot of our 

10 work oin these initial samples on just aix41111 fiSsion product 

11 in tryiDK to collect total activity. I don't know bow aany 

12 other people are doln.r that sort of work. We use ltas a 

13 rouKh pide for a lot of tbincs. If so, _we would like to 

14 pt toKether witl thea, too. I think it f.s KQin.r to requm 

--
15 a certain aaount of coordination or tla final repat ia not 

16 aoinc to• an too auch. We bra to decide both wba t we do 

17 as a aeneral procedure, and aore or less bo.w we do it. 

18 'lben individual labs ••Y was to run half a dozenother thine~ 

19 but that is up to the•. I think for ceneral procedures we 

20 are &OiDK to have to pt topther. Ym are thinkiDI: then 

21 in terms of strontiua, ceriua and ruthiniua as specific 

22 isotopes. 

ARC 
23 What we would run on any saaple now probably 

24 would be strontiua, cerium, ruthinioa, soae of th .. still 

require bariua because it is not all Kone yet, and in 
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1 addition total rare earths ani zirconlua. With those you 

2 can pneral ly coae up with a pretty fairpercentap. BC 

s you see when we liend you;.•a strontiua result and a cerium 

4 result, riKht away you say what is the rest of it So soaeho 

5 we want to 1tet s<me sort of a total ftKure that will 

6 represent aore or less what the activity is. 

7 na. BUGHElt: The total activity. 

8 D. COHlf: We have been doin1t strontiua, barium 

9 and the rare earth KrOUP. On the fish we have broken it 

10 down a little further and try to do individual isotope 

11 analysis on elrconlua and ruthinlum. 

12 Further than this we have not KODe because of the 

13 difficulty of doing a larKe nuaber of a .. ples. It ls quite 

14 a tedious procedure. Strontium, barluwa and rare earth 

15 group in most of our samples accounted for 70 to 80 per cent 

16 of tie beta activity. 

17 Dll. BUGllEll: Bow about plutoniuwa in the soil? 
.. 

18. JOl. BAltLBf: Wiit have not run any'. .. t. we hae ,., 
19 plans to. I don't knmaboutPayne. 

20 Q. COD: We have plutclniua outside of the fruit, 
' -

21 cocoa nuts, pa),ayas of tbe order of 10 to the fourth 

22 alcr~aas of plutonlua. 

ARC 
23 Dft. BUGHEll: On a fruit, I take it. 

24 o. COHlf: Yes • we have also meesureaents of 

25 pluton~um on thatch taken fro• the to•~ 4 the native huts, 

.. 
:~ .. ~- •', .. -:'' ·~. 

': .• ; l •'. , -~ QJ 
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1 on KT•ss and soil, runnin& about 10 to the third aicrop-a-. 

2 That is at a fairly early interval. 

3 n. HAU IS: You aight think of plutonlua as one 

4 that you could follow. One thin1r I have tbou1rht of that 

5 would worry ae a little bit would be the fact that in 

6 order ~or a lon1r ra~e application of this to 8ebriel, it 

7 aeans a fairly long the study in which, due to leachim 

8 in transportation, s me of the samples are eoiDK to eo don 

9 in activity relatively fast. Plutoniua, however,ie one thi 

10 that you can follow fer a lone period of time, auch longer 

11 than you can eome of these others, became of its decay 

12 rate, and its longer half life. 

13 . Another thins that you aight think of is this: 

14 Do you have nuabers on the coral as concentration of uraniua, 

15 -
and this sort of thi~? Do ym have those numbers? 

16 D. BAltLEY: lfe have a couple of th·eia analyzed 

17 but we aanaged to sneak away a few auseua pieces. 

18 llR. BARRIS: There are numbers available oa 

19 that area fer blanks on alpha eaitters in the coral, and 

20 these can be gotten lf you need the•. 

21 
Here ls another tbin1r. In SOiie cases, you might 

22 
be looking at an alpha, which might turn out to be uraniua 

ARC 
23 

or thorlua, U it was put on an alphaspectr1111 analyzer. At 

24 
low levels where you 1ret high KJ"BSS location rates or 

25 
high leaching rates, you might run down very soon to the poi 

' .--.. -· • ~I".;• - ""'i 

• ~ • : ; ~ ) r ... ' .. i 
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1 where you would need to know what these back£"I"ounds were. 

2 l:lR. COHll: I think I better throw one correction 

3 in here. I sai!f ten to the fourth. Those ti~res are ten 

' to the minus founth, and ten to the ainus thir~. 
- ... - : ... '--.. ·. 

6 HR. HARRIS: That is what I n.s thinkinit 11 that the 

6 whole island i-as goin~ to ~o critical mre. 

'l DR. BUGHER: That is a lot of md.erial, isn't it? 

8 HR. HARLEY: 'I11at is per KTa• 

9 mt. COHK: In the thatch that is f'ive ti.Iles ten 

10 to the ainus third per three Kr:a• sample. Soil is about one 

.... 11 :a tilaes ten to the minus third for a one ~a• saaple of soil. 
i:a. 
6 . 
oO 

12 t.) 

t.o ci 
1lR. HARRIS: l{ow you are &tettin&t. dom to the plac3s 

s::: • 
- s::: t! .B 13 
0 tc 
s:i. s::: .,_ 

p:: ..c 

clcee to the background already, and you will have to take 

1111 
14 s::: c 

lil~ 
sooaEr or later such as the natural b~ank alpha actiyity~ 

t 
-0 16 < They are available. '!be places to ~et them are from the 

16 radiochemi:al ~oup at Los Alanos, who hae to analyze this 
• . - . c-· - -~·"- •. 

-09 

1'1 all the tiae. This bas been dol)e out there~ There are--_ - ---- - ~ 

18 
-~r >: _;;r.!--

other interestin~ thi~s tbatnigbt be of interest bare~-

19 For inst a nee, amon~ th_is coral that fell doYD oD 

20 the island was an added anount of uraniua which was set up 

21 alon~ide the expericental device to be able to subtract 

22 out the coral blank. 

23 

ARC 

24 

' --·-"'\ 

~ '\ - _: . ' ' " ....... ,,.) 
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1 

2 

8_ 

' 
6 Various natters like this may bav~ t~--b; :,: -

6 taken into a:nsideration. You plt so aucb there that the 

7 concentration is so much hie;ber than the coral blank that: 
errol" 

s vhen you add_ the coral blank into th is maso the /j,:..· 1nt~oduce 

9 by addin~ the coral is very small and you can use the 

10 concentration that you find as a fraction of how much wu - -- -

11 

12 

lS 

15 

16 

17 

18 

19 

20 

21 

22 

23 

25 

set there. 

DR. BUGHER: That is what they call keepin~ 

environgent sicple and untouched. - - - -- - -

HK. H..~RLEY: 

MR. HARRIS: It was a tracer. yes •. - ,_ 
. . 

D1t.. BOOHER: That is very helpful. I_ think -< ~ .,., - . . ~ 
- __ . _.:: . -~·. 

perhaps if any of you have soae tbou~bts frOJI time. to thae;· 
-- . ~- ~- -:> :.~:-._: __ ·-;:._· _;. __ ::-. 

on these thing& ~~ that is an i!lportant eleaent which ·1_~ · -~ _ 
:.. -~ .. 

nhed entirely before, I don't know anythinJt about the extrr 

uraniu. being added to th3blank situation -- I thi~ all of 

us could very lreU spend a little tim.e think1~ a bit about 

thinirs that are m ede d in this picture, thin~s which should 

be analyzed for, the limitations, and if you have a tbou~ht 

like that, send it in and we will be s:lad to circulate it. 

· c,; Encrg;/ 
llR. HARRIS: These are 1liDi:'S that case up and I ju~ 

r-:·..._~ 
, _ ; : l •.JV 
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1 happened to think of this one that occurred. You can also 

z ~et such thini:S as how much plutonium was m::de in the 

1 device duri~ the detonation. This knowled~e you will 

4 probably have som use for. 

DJt. BUGHEll: We have that, yes. 

6 __ n. HAR.ttIS: I don't think this caK!l go into 

7 this unclassified report. 

8 Dlt. BUGHEJt: 1'o. 

9 

10 Yon can use 

11 some of these numbers and come up with so?te better estuums. 

The majority of this inforraatlon I a. certai.D can be made 

13 available a~in by an on the spot situation by people wh~ 

14 are doin~ this i'Oing to the radiochemical people st Los Alam 
. -- .,_. ... :.-.' ... :--··-x.......:...:.,~- -=-~=,/.~ 

15 Wt. HARLEY: One other point alone the lint.to Ye 

16 found if you run a sample and find out "i't:has'..' five per cent 

17 
.... ~ 

of strontium 89, everyone s8:ys how does that compare with· 
. .. :_k!-~- • 

18 
- . -~ -

Hunter's curves. Is the data on fast fission ~eadil7 .-

19 available now? We have been vcrlcins: throu~h Bioloa aul 

20 Jledicine, and have not been able to ~et 1 t out of· anyone yet 

21 Jilt. HARRIS: Yoo mlD the .:ass yield ratio and this 

22 sort of thin~? Yes, I think that ~aterial is all essentially 

23 unclassified. The thin2'8 you vould be interested in, such 

things as ratio of uranium to 237 of course would not be. 

25 , ~ 11ajority of that is unclassified. I asked at one time a 
· ·.:1~ rgy 

. ':\ 
~I j, •..JV 

'l ·.···-."'"\ .. ' :. ) 
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1 couple of years a~o about this situatioD ag far as it 

2 pertained between ordinary 25 and 49. The best ~ess that 

a Jtod Spence was able to 1r:ive was that the or~inal curveis 

' which were E3de from U 235 emuld bold well ~or plutonim1 •. 
~~·~----~-""';r: 

6 I think that information 1.8 available somewhere to you and 

6 probably on an unclassified basis. 

7 DK. DUDLEY: I am wonderin1t if the discussicnhere 

s of plut·oniua. inplies that there ii to be a fairly serious 

9 study of plutonim1 from the point of view of Gabriel? 

10 Is this b1plied? 

11 

12 

18 

15 

16 

17 

18 

19 

20 

21 

22 

23 

25 

DR. BUGiER: Yes, it brio~ it in. 

HR. HAILEY: That was ansidered definitely as part 

of tt. 

DR. BUGHER: Yes: In conimst to the situation 

before, 'Where we had such small a:ldounts that it did - not - . __ _ 
-.... -~ . . . _.. 

--. ... -~ 

really si~nificantly cone into the picture. ttow vitb this 
- . . . . . -'~:};/::;~': -

very lar~ aDount of capture, it certainly is somhlnz-: W.
4

~~-­
-- : ~ -~::~}~:;--

will have to ~o into. -~- ~- ~~~F. · .. 

DR. DUDLEY: The calalationS.:!.c relative to then!O 

nucmr weapons would not be different fro• the strontium 

to plutonima ratios than the ai~inal calculations for · 

straight fission weapons? 

HR. HARRIS: I think maybe they would be because 
-· 

of the i:csence in supers now of a fair ali30unt of nornal 

uranium which is-nucb hi~er than the relative a~ount ia 
•. I - ~ ~·~ cf [i~SrD 

: :.:~ c::0e ( 
I 
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an ordinary fission weapon. 

·oaETED 

. --:.;_~~-, 
~ ... ·.!'.< . 

HR. HARRIS: You Eean half as audlcaptured? I . ~:;.~~ 
. ~~: . . 

don't know. I haven't £Ot specific fi~es m it but you 
.c.~--
~~ - ~ 

could ~et these from radio che?1is ts._ -1.t· --
Dito BUGHER: You are spsakin~·""'al>out captured 

~ 
-~~· 

fission ratio? ~!A~~ 
%~~ 

HR. HARRIS: Hbat was that a"ai;J.,~. 
-~7'! 
~~:.· 

DELETED 

DEL 

DR. DUDLEY: Thiswould by i=ar __ 

cent and not orders of ca~nitude? 

tJt// 
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1 n. HARRIS:· Tbat1i"Ould chang-e it in that case io 

2 orders of na~itude. 

8 Dft. BUQHER: I think the ratio here is not far 

4 troa one. 'Ibe fi~re we have been usilli' is .9. You 

& mentioned .8 yesterday. 

8 DR. DtnmntG: I did. 

7 

8 

10 

9 

.. DELETED 

11 

12 

13 DR. DUDLEY: I was thinkin2' of the comparative 

14 hazard of the quantity of strontium and quantity of plutoniu - - . =-~ . - . . - . . -- . -.. - - - -

15 produc~d. Has it been SU£~ested that~~he hazard may: be~ 

16 c<mparable? 

KR. HARLEY: Ky fbst calculatioss were that on 

18 an internal deposition basis, they ,-;ould be about equal. 

19 DR. BUGHER: That is socethin~ we have to keep io 

20 mind, and reconsider from tiae to ti~e. I think that 

21 bas been a very helpful dtScussion. Ve are conin~ near the 

22 tine of compulsory adjournment. 

23 If I can very co!lpactly suDlarize what we have 
ARC 

covered, TI3 have rev.lawed the backl!Tound and the data 

25 obtained from the first study of these people. We have 
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1 pretty well agreed that the type of study which was made 

2 in the acute phase will need to be continued fel aa 

s indefinite t:llle, but with a cbanl'iDC emphasis· frOll what 

' •i1tht be called acute problem to the lone ter11 effects 
• -· - · .• #1_- - - • 

& 1rhicb are particularly likely to manifest the.selves ia 

s such thi~s as shortenin1t of life, the occurrence of tumors, 

7 both superficially and deep, and in bom chanps, which may 

s be of a minor nature. I think the expectation ill that the 

D long ra9 results of the exposure of these people are not 

10 likely to be at all spectacular. One would have to look 

11 carefully and use rather critical statistical ..judpentti!~iD 

12 all likelihood to be able to saythat anythinc will have 

18 occurred strictly due to the radiation. It poiuta to tbe 

necessity of·confJctinc oontinued studies in a very 
~~'- ~--~---~- .· . 

16 aeticulous manner with precise recordinc of observatiomt 

1e and data which will permit the type orstatistical considera-

17 tion that may be 1JEess1U7. 

18 We baa aa:reed that tmmedical studies need not 

19 be titthtly bound to the environmental studies; that two 

20 more or less separate eroups can do these two thinp. I 

21 think, though, we all concede that everybody is interested 

22 in what everybody else is doinc in this study and it doesn't 

23 mean that cross informationwon't be freely flowin~. It 1 
ARC 

as though the KRDL ~oup probably should be called on for 

25 the first medical study of the Rongelap people, and also 
.. ,,.,~, .·-~,~ -~ of E rgy 
' - ~ '-_: .. ! •• . _ - .... 

~- ·.:·n 9S omca 
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1 the first environmental study and specimen collecti~n. 

2 The minutes here of this conference will eive 

s sanestions as to the types of materials to be collected 

' and precautions with respect to colleetinc the•. I think -- . 
. - '(ff~.;:j_.~.- -

5 we will be able to farther advise the collectin~ croup ·about 

6 types of material to be sampled and precautions to be 

'I exercised in carin.r for it, and the places in which eome of 

B these ~pecimens should eo for further anal1tical studf. 

9 We may well fhd that two or even three p-oupa 

io are interested i,11 analyzine fer the same thln.r. EspeciallJ 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

in these low level thinp I don'tbelieve there is an1 

ob~tion to that. If we talk about stroutiua 90, we ma1 wan 

to send around to each of the participatine laboratories a 
- -- ... --

standard ash, which we do have, containine strootiu• 90.:.::.-
- ._ -- .:-, -._-~·.-.---. ·~--,~ .... -·.~:.~-_:.-~~-

.. 
It bas been useful in checkine stronti1111 90 analJ'Sis la 
one place as apinst at another •.. ..;. ... 

__ ....... 
- - -:- ·;.-· .- . -

I tbltk as to the orpnizationala~tte~.,.. have 
. -'- . ~· . .: . 

really covered that. This Division will attempt to be. 

a coordinatine center and work with the services, with tllt _ 

trust territory administration, and aan1 of the problems 

we encounter we will have to ask for help from one or the 

other of the various eervices that have special :lacillties. 

Soae points are Wt somewhat uodeciltd. For --~- · ·­

example, whether or nd: to use aerial survey tedhniqueti and 

the extent of ground survey. I think we will need to 

t ' -· •• ,. ";, 

; ~. ~ ~ ... : ' t ' ·--..,) 
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1 discuss those a 11ttlt aore extensively. 

2 Cap-t. Yarbroue;h, can you think of anythlne whita 

s should be added here? 
f· 

' CAPT. YARBROUGH: :lo, sir, at the moment I have 

Ii· nothinK to add. 

6 DR. BUGHEJt: We wi 11 haYe plenty of detailed 

'1 problems and we can sove those as they ame up. We hope 

s that tbetworlc on the report now £oe& alone expeditiously, 

9 and we will all try to do our best in helpine tbe people who 

10 

11 

12 

13 

14 

16 

18 

1'1 

18 

19 

20 

21 

22 

23 

25 

have to turn out the report C>6 eet their job done. We expec 

two sections. Sectbn 1 will come a little before Section 2, 

I presume, be in~ a little less bulky. Do yoa have any 

further comment, Gene? 

- . -....:. --;_,_ -
\. 

&T•tifyin1t to pt clear in everybody'• mind what tla. 

administrative machinery is aid we slldl ~()• tr)' to delu1te 

you tbrou1th our cbanne la for a lo~ of thinp for you to 

lnte&Tate in the very near future. 

DR. BUGHER: It will be a sin1tle inte&Tal, I· 

hope, and not a double. 

We appreciate very much your all 1tlvine your t1 .. 

to this program. I hope you realize that our statements of 

appreciation are really very much understated. 

As far as the wole conduct of this proKra• is 

· concerned,· that is true. 
J.:: eidr,~=-~t 0f E. ergy 

" -' ' - ; . - . ......, Incidentally, the Russian resolution yesterday 
' ... -. ~ 1.: i _:..:; 
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was rejected by the Com.iiitee on Petitions, tbe Ru~~ian ~ote I 
belnc the only one in favor of it. So at least as it standm 

I 
I 

1 

stand condemned as ia the Ul(, the United States doesn't B 

' 
havinr been derelict in its duty. 

.. -. 
5 'nlere will be another set of resolutions cominc 

s up for consideration tomorrow. 
. 

ThiJI . Om thio.r you have for1totten. IOt. BARRIS: 'l Ii 

s name on the conference thin& is rather tons. I would like 

9 to propose a name for this project. Could you call this 

10 SBCC, the Super Bomb Casualty Commission? 

11 DR. BUGHER: Very &ood. Thank you. 

12 We appreciate all these thin&;& that result la 

18 shortened labor. 

.-(Thereupon at 3:10 p.•., the confe~nc41 was 
-.·,;,.:-;;;:.~ : ?'~ i·-~> :~. 4•• --·.-. ""'.." ~; -~. .... ~ 

16 concluded.) 

16 

17 

1s· 

19 

20 
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23 
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