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DEPARTMENT OF DEFENSE 
ARMED FORCES SPECIAL WEAPONS PROJECT 

P. 0. Box 2610 

WASHINGTON 13. D. C. 

-€as rnErLY m 
THE CHIEF. ARMED FORCE5 
SPECIN. WYEIFONS PROJECT 

SPD/5/319.2 21 April 1954 

ME4ORPNDLiiq THRU: CHIEF, WEAPONS EFFECTS DIVISION 
DEPUTY C H I E F  OF STAFF, TECHNICAL SEFiVICEs 

FOR: CHISF OF STOJF, AFSP 

SUBJECT: Report of Temporary Duty, 6 March 1954 - 17 April 1954 

1. I n  accordance with SWFTO-73 dated 5 Harch 1954, a s  amended, 
the undersigned v i s i t ed  the following places between 6 March 1954 
and 17 April 1954 f o r  the  purposes indicated. 

2. (a )  Kwajalein Island, 10 March t o  13 April .  local. time. 195L 
f o r  the  purpose of t ak ing  pa r t  i n  a bio-medical study of American 
personnel and Marshallese nat ives  who had been subjected t o  fall-out 
a s  a consequence of the f irst  t e s t  shot of Operation CASTLE. 

(b) Persons vis i ted:  

RADM li. S. Clarke, ComNavSt8Kwa.j 
CDR W i l l i a m  Hall, MedOff,NavStaKwaj 
CAPT Dement, RadStaffOff, CINCPAC 
Col. C. S. Xaupin, Staff  Surgeon, JTF-7 
Major General P. ti. Clarkson, C/JTF-7 
Col. Karl Houghton, Surgeon, SWC, KAFB 
Col. Paul Preuss, TU-13, JTF-7 
D r .  H. Scoville, Technical Director, A F W  
I@. Jack Tobin, HiCanTerPacIs 
Hr.  Marion Wilds, HiComTerPacIs 
Dr. Marshall, Health Officer, HiComTerPacIs 
D r .  Reisenberg, HiComTerPacIo 
Mr. Lewis Strauss, AEC 
Senator Pastore, Joint Congressional Coiamittae/AEC 
Representative Holifield, Joint Congressional Committee/AEC 
14r. Allardyce, PIO, LEC 
Dr. hrant, Special Consultant, AEC 
D r .  John Morton, Atomic Bomb Casualty Commission 
Mr. bierri l  Eisenbud, AEC 
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SUBJECT: Report of Temporary Duty, 6 March 1954 - 17 April 1954 

3. (a)  USNRDL, San Francisco, California. 15 Apr i l  1954, f o r  
t h e  purpose of discussinE radio-chemical biological  s tudies  being con- - ~~ 

ducted on materials obtained from the pa t ien ts  and t h e i r  enviroGent. 

(b) Persons v is i ted :  

CAPT Hinner;, Director 
Dr. Paul  Tompkins, Sc ien t i f i c  Director 
A l l  Laboratory Civision Heads 

l,. (a) Sandia Ease, Albuquerque, New Xeldco, 16 A v r i l  1954, f3r the 
purpose of  v i s i t i n g  the  Ba.se Hospital. 

(b) Persons v is i ted :  

Brigadier General S. V. Hasbrouck, Chief of Staff  
Colonel Walter L. Petersoa, Surgeon, Sandia Base 

5. (a) Ias Alamos Scient i f ic  Laboratory, Los k l m o s ,  New Mefico, 
16 and 17 A p r i l  1954, f o r  the purpose of discussing f i s s i o n  product s tudies  
on t h e  ur ines  of Project 4.1 pat ients ,  the neutron incapacitation pro jec t  
and personnel problems. 

(b) Persons v is i ted :  

Dr. Wright Langhani, H-4 
Major Sam Rothermel, AFSWE 
Dr. Payne Harris, H 4  

6. (a)  The undersigned accompanied the  members of Project 4.1, leaving 
Washington, D. C., on 6 Ikrch and arr iving on Kwajalein Island on 10 March, 
l o c a l  time, 1954. 
assume immediate respons ib i l i ty  f o r  all medical care of the Marshallesc 
nat ives  i n  addition t o  the primary function of studying these nat ives  from 
the  stand2oint of determining the nature and degree of the  radiat ion hazard 
t o  which 'they had been eqosed.  
housing, feeding, and otherwise cering f o r  236 nat ives  was put t ing a major 
s t r a i n  upon a l l  f a c i l i t i e s  of the NaTral Station and in par t icu lar  was 
beyond the capab i l i t i e s  of the medical s taff .  Accordingly, one c l i n i c a l  
physician from Project 4.1was assigned the sxclusive respons ib i l i ty  of 
conducting s ick  c a l l  and assumed t h e  function of family physician t o  the  
group. This o f f i c e r  was given spec i f ic  direct ions t o  conduct h i s  pract ice  
w i t h  t h e  personal welfare of t h s  individual as h i s  prime consideration. 
Each pat ient  was t o  be treated. according t o  the best  pr inciples  of medical 
prac t ice  without regard f o r  the f a c t  t h a t  he may or may not a l so  have been 

Adiniral  Clarke requested t h a t  the  project  personnel 

It was apparent t h a t  the  problem of 
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subjected t o  ionizing radiation. 
of a personal relationship between the nat ives  and the members of Project 
4.1 and was la rge ly  instrumental i n  obtaining complete cooperation, not 
only from the  pa t ien ts  themselves, but frcw the members of the Trust 
Terr i tory Staff who remained i n  residence throughout the en t i r e  period. 

Report of Temporary Duty, 6 March 1954 - 17 April 1954 

This  resulted in the ea r ly  establishment 

(b) A complete report  of t h i s  problem i s  presently being 
prepared by the Project personnel and it would be inappropriate t o  
present a detai led study of the  nat ives  a t  t h i s  point. 
might be w e l l  t o  describe b r i e f l y  the more important f a c e t s  of the  problem. 
This group of nat ives  received varying amounts of ionizing radiat ion from 
approximately 1 5 R  t o  200R of Gamma radiation, depending upon the distance 
from the detonation. 
fall-out which began a t  approldmately H46 hours and continued u n t i l  @l8 
hours. These individuals in particular showed a drop i n  the white blood 
c e l l  count which indicated t h a t  they had been exposed t o  s ignif icant  
amounts of Gamma radiation. They developed skin l es ions  typ ica l  of Beta 
contact burns and fur ther  studies indicate tha t  they also have an in t e rna l  
body deposition of f i s s ion  products. 
were accompanied by epilation and the appearance of Beta burns over varying 
portions of t h e  body. There was a rough correlat ion between the  degree and 
extent of the blood c h g e s ,  the Beta burns, the in te rna l  deposition, and 
the  distance from the detonation. 
who were protected by clothing showed l e s s  severe and l e s s  extensive Beta 
lesions. A l l  the  nat ives  were decontaminated pr ior  t o  the a r r i v a l  of the  
Project personnel but it required repested washing, using Dreft and Tide, 
t o  reduce the contamination of the  ha i r  and the clothing t o  acceptable 
levels. 

However, it 

The nat ives  from Rongelap Island described a v is ib le  

The changes i n  the blood picture  

Those individuals who bathed ear ly  or  

(c)  In the l i g h t  of the  study conducted by Project 4.1, the 
presently accepted mi l i ta ry  tolerances for  G a m a  radiat ion may require 
some minor revision but it i s  rather  surprising t h a t  previous predictions 
of physiological change w i t h i n  t h e  l i m i t s  studied seem t o  stand up. 

regarding the s i tuat ion and Mr. Jack Tobin, Dis t r ic t  Anthropologist, i n  
par t icular ,  required constant reassurance and da i ly  br ie f ings  on the condi- 
t i on  of the natives. 
fluency and it is our fee l ing  tha t  much of what was said i n  h ie  presence 
was passed d i r ec t ly  t o  the patients.  
Office, examined the nat ives  w i t h  us and expressed himself a s  being sa t i s f i ed  
w i t h  the manner i n  which they were beingtreated. 

(d) The Trust Terr i tory personnel were i n i t i a l l y  highly upset 

Iuh. Tobin speaks Mfrshallese with some degree of 

Dr. Marshal l ,  of the High Commissioner's 

(e)  The American personnel, t o t a l ing  28 i n  ali, were returned t o  
General Clarkson and h i s  staff had been reluctant  Kwajalein on 16 March. 

t o  t u r n  these individuals over t o  the Project because of t h e i r  poor 
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psychological a t t i t ude  and it was only a t  the insis tence of the  AEC 
t h a t  we were able t o  study these men. 
information regarding t h e i r  condition could be obtained from a se r i e s  
of i so la ted  s tudies  made i n  d i f fe ren t  medical establishments and t h a t  
it was t o  t h e i r  best  i n t e re s t  t o  have them placed under the  care of 
Project 4.1. 
end ra ther  c losely paral le led t h e  calculated i r rad ia t ion  which these m n  
had received. 
minor in extent ar,d i n  no case approached the severi ty  of the  burns on 
t h e  natives. 
recommended tha t  these individuals be transferred in a body t o  a named 
General Hospital f o r  such fur ther  tests a s  were necessary, in order t o  
delineate the extent of the radiation damage t o  these individuals. 
While it was f e l t  t h a t  such damage would be minimal i n  extent, it was 
our opinion tha t  a complete work-up was jus t i f ied .  

It w a s  f e l t  t h a t  no s ignif icant  

Blood changes i n  t h i s  group were r e l a t ive ly  minor i n  extent 

Beta burns occurred upon several individuals but were 

A t  t h e  cmplet ion of the  studies of Project 4.1, it was 

(f) On 10 April 1954, Project 4.1 personnel attended a seminar 
a t  Eaiwetok and presented the r e su l t s  of t h e i r  study t o  an assembly of 
approximately 40 medical o f f i ce r s  and a l l i e d  s c i e n t i s t s  of the Task Force. 
Dr. Ziegler, Medical Officer of the BADDKD, presented h i s  findings on 
the Xaval personnel frcm tha t  ship who had received Beta burns. This  
meeting was attended by D r .  John Xorton of t h e  Atomic Bomb Casualty 
Commission who presented h i s  f indings on the Japanese casual t ies  from 
the  Lucky Dragon. 
Marshallese nat ives  and the American personnel stationed there. It 
appeared tha t  the les ions found i n  these many groups of individuals were 
closely comparable ard t h a t  they were caused by the deposition of Beta 
ac t iv i ty  on the skin. 

Dr. Morton vis i ted  Kwajalein and examined the 

( 9 )  On March 15, Senator Pastore and Representative Holifield, 
members of the Joint Congressional Committee, accompanied by various members 
of the  AM: Information Office conducted an informal hearing on Kwajalein 
Island. Commander Cronkite, Project Officer, Dr. Bor,d, Dr.  Dwham, and 
the undersigned, presented t h e i r  f indings t o  t h i s  group. 
there had been no epi la t ion i n  the  pat ients  nor had any signif icant  changes 
i n  the blood’picture developed. 
much more optimistic impression of the general condition of t h e  nat ives  
than  was ju s t i f i ed  in t h e  l i g h t  of l a t e r  developments. 

A t  t h a t  time 

A s  a consequence, the Senator received a 

(h) Mr. Strauss made a personal v i s i t  t o  the native compound some- 
what l a t e r  i n  the month and w a s  able t o  examine sane of the natives who had 
v i s ib l e  lesions. 

(i) Rear Admiral Clarke and t h e  s t a f f  of t h e  Naval Station 
rendered t h e i r  complete and unqualjfied cooperation t o  Project 4.1 a t  all 
times. 
immediately armrered. 

Any and every request f o r  assistauce from Commander Cronkite was 
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(j) The r e l a t ions  of Project 4.1 with JTF-7 were at  a l l  times 
strained. Coordination of l og i s t i c s ,  security,  and correspondence with 
t h e  Task Force was barely sat isfactory.  
personal i n t e r e s t  i n  t he  program and cooperated f u l l y  a t  h i s  leve l ,  
However, it was the  fee l ing  of t he  undersigned t h a t  t he  s t a f f  o f f i ce r s  
a t  h i s  l e v e l  had not  been br iefed on the  problem and were not aware of 
t h e i r  r e spons ib i l i t i e s  towards Project 4.1. 

Ganeral Clarkson showed a 

7. USNRDL. 

A t  t h e  request of Captain Hinners, t he  undersigned b r i e f l y  out- 
l ined f o r  t he  Sc ien t i f i c  Director and t h e  Division Heads the  studies t h a t  
had been conducted at  Kwajalein and attempted t o  t i e  t h i s  preliminary 
work in to  the in te rna l  deposition s tudies  being conducted a t  NrRDL. Dr.  
Tompkins pointed aut  t h a t  the Laboratory could not a s m e  any more work 
than it had undertaken i n  support of Project 4.1. The urine and f i s s ion  
product s tudies  and the v?ry complete biological  s tudies  on the  fosd 
products and a n h a l s  obtained f r o m  Rongelap have s t ra ined the  Laboratory 
t o  the limit of i t s  capabi l i t ies .  They w i l l  not be able t o  do any long- 
term studies  on plant  l i f e  o r  f i s h  from the Atoll. It Wac the  opinion of 
some staff members t h a t  t he  amount of f i s s ion  products found in t h e  urine 
a t  t h i s  l a t e  date  indicated an i n i t i a l  body burden i n  the nat ives  of 
several  times t o l e r m c e  and possibly i n  the l e t h a l  range. 
an unanimous opinion but seemed t o  be supported by some work which Dr. 
P a u l  Tompkins had done in the past,. 

T h i s  was not 

8. SANDIA BASE. 

(a)  The undersigned b r i e f l y  d e t a i h d  f o r  General Hasbrouck the 
s tudies  which had been undertaken by Project 4.1 and answered many questions 
which the General posed regarding the s t a tus  of t h i s  study. 

(b) Colonel Peterson discussed h i s  personnel problems at  Sandia 
Base Hospital and then conducted the  undersigned on a tour of the new 
Out-Patient Clinic. Time d id  not permit a more extensive inspection of t he  
hosp i td l ' f ac i l i t i e s .  
t i e s ,  t h a t  the new c l i n i c  is overcrowded V1ithi.n scant weeks of i t s  opening. 
The c l i n i c  pz t ien ts  a re  overflowing i n t o  the hallways and it is necessary 
t o  put out temporary benches t o  provide seating accommodations. 

It was apparent, in c m o n  with a l l  hospi ta l  f a c i l i -  

9. LOS ALAbiOS SCIEXTIFIC LABORAMRY. 

(a) Dr. Langham and Dr. Harris reviewed t h e  work which had been 
done on t h e  urines f r o m  the natives and t h e  American personnel a t  Kwajalein. 
They found t h a t  the strontium, barium, ruthenium, and plutonium, in urine 
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of the  natives ind ica tes  a body burden of these f i s s ion  products which 
i s  somewhat below tolerance. The individual isotopes range fmm 1% t o  
40% of tolerance. 
was 1,650 times the tolerance dose. 
l e a s t  a fac tor  of 10 lower than the natives. 
mathemtical treatment it i s  possible t o  show tha t  the  t o t a l  body burden 
of any par t icu lar  isotope i s  a fac tor  of the same number of bmb fissions.  
These findings, while a t  variance w i t h  those a t  the NRDL, appear t o  me t o  
be based upon somewhat more firm foundations. The Los *os Scient i f ic  
Laboratory is i n  a somewhat be t t e r  position t o  conduct long-term studies 
u?on food products from Rcngelap but they are not anxious t o  do so i n  
l i g h t  of the very ambitious neutron program which they are now conducting. 
Dr. Langhem has submitted t o  the Division of Biology and Medicine of the 
AEC a very complete program which the LEX could prof i tably carry out i n  
any of i t s  laboratories.  
re turn of the native). 

Report of Temporary Duty, 6 March 1954 - 17 April 1954 

On the other hand, the t o t a l  body burden of iodine 
The American personnel a re  a t  

Fiy a very ingenious 

This has been t i t l e d  "Operation Hardy" (the 

(b) The undersigned discussed the poss ib i l i ty  of t ransferr ing 
Major Sam Rothemel from the  Laboratory. 
extremely well pleased w i t h  Major Rothemel 's  contributions t o  h i s  
Section and tha t  he would very much regret  losing this off icer .  
Rothemel i s  conducting a se r i e s  of experiments on mortal i ty  from massive 
doses of neutrons and h i s  work w i l l  be a major contribution t o  our 
incapacitation problen. 

Dr.  -ham s ta ted  that he w a s  

Major 

10. Conclusions: 

(a)  Considering the d i f f i c u l t i e s  which the  AFSWP experienced 
in manning Project 4.1, i t  might be appropricte f o r  t h i s  Headquarters t o  
undertake a study of the methods by which designated personnel with ear- 
marked equipment could be made available upon shor t  notice t o  conduct a 
study of t h i s  type or of comparable nature wherever required. The f ac t  
t h a t  t h i s  was essent ia l ly  an all-Navy team vasty simplified administra- 
t ion  and automatically provided excellent rapport a t  the Kwajalein Naval 
Station. 
s tudies  i n  areas under the jur i sd ic t ion  of e i ther  of the other services, it 
h'OUld expedite matters were these teams made up of personnel from the 
appropriate services. 

Should it become necessa ry to  establ ish such a team f o r  comparable 

(b) 4s or ig ina l ly  constituted, Project 4.1 w a s  designed t o  study 
skin lesions and blood changes of the  exposed personnel. 
in the Marshalls the responsibi l i ty  f o r  collecting many types of specimens 
from the contaminated Atolls devolved t o  the project personnel. 
a s  the Project i s  functioning, these col lect ions can be continued, however, 
the problem of long-term study of the affected Atolls i s  one of prime 

After arr iving 

As long 
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consideration and the tenure of Project 4.1 i s  necessarily limited; 
among the items which should be studied on a long-term bas is  are  s o i l ,  
water, food, and fish, from the  Atolls, blood, urine, and Beta burns on 
the  nat ives  and i n t e rna l  deposition s tudies  of the nat ives  and t h e i r  
livestock. 
concerned about the poss ib i l i ty  of returning the nat ives  t o  t h e i r  home 
Atolls and i s  not  i n  a position t o  defer  t h e i r  repa t r ia t ion  any longer 
than  i s  absolutely necessary. These long-term studies  do not fal l  within 
the  province of the  AFW but it may be well t o  consider what recommenda- 
t i o n s  are  t o  be made in t h i s  regard. 

Report of Temporary Duty, 6 March 1954 - 17 April 19.54 

The High Comissioner of the  Trust Terr i tory is pa r t i cu la r ly  

(c)  During a period of fall-out upon Kwajalein Island, the 
undersigned was faced w i t h  the  problem of furnishing ComNavStaKwaj w i t h  
a recommendation regarding tolerance leve ls  fo r  stored water supplies 
a s  measured by the.;lB. 
calculations using the Effects Handbook and DA Pamphlet &ll. It was 
not possible for the untrained medical personnel on Kwajalein t o  a r r ive  
a t  an appropriate answer with the infoxmation available i n  t h e i r  hand- 
books. 

A solution t o  this problem required lengthy 

ll. Recommendations: 

(a )  It i s  recommended tha t :  

(1) The respective Surgeons General be briefed as t o  the / 
new developments i n  this f i e l d  and tha t  the need fo r  adequately t ra ined 
personnel be emphasized t o  them. 

( 2 )  That AFSW consider assuming the  responsibi l i ty  f o r  /. 
long-term studies of the blood, urine and Beta burns of the exposed 
natives. It is recommended tha t  2 follow-up w v c y  be conciucted i n  
approximately six months and again i n  one year 's  time by the  personnel 
of Project 4.1. 

(3)  That the  AEC be informed of the approximate date on ' 

which Project 4 . l w i l l  be inectivated and tha t  they be requested t o  
assume responsibi l i ty  for long-term studies on foodstuffs and the 
environment of the nat ives  i n  general. 

/. (4) That f i e l d  manuals be revised t o  furnish operational 
personnel w i t h  appropriate tab les  for use with f i e l d  radiac instruments. 

( 5 )  That Major Sam Rothermel remain on duty a t  the Los 
Alamos Scient i f ic  Laboratory. 

Lt. Colonel (MC) b 


