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ABSTRACT 

. The f1Da1 report of Project 4.1 oomamed det&iled 111formation concel'Ding the c11n.ical 
observation.a aad therapy, the external leaiou, tbe hematological studies, and the in­
ternal radioactive contam1Datlon of the ea native iDbabitaDta of Ronplap aad Ail1Jli1Dae 
atolls who were expoaed to radio&CUve fallout followiDI the detonation of &bot 1 at Bildn1 
on 1 March 19M. Eightea nattvu who were temporarily re•idiDC or via1t1Dg at Silo 11-
laad (AiliDgiDu Atoll) 1-3 March are alao Uated. 

Thia addendum report contaiD.I the followiDC IUPPlement:u'y data resardinl these 
exposed Mar1halleae: (1) a detailed lketch of Rongelap V1llqe; (2) a brief description 
of the ialaader1' homes and their· food &Ad water 1Upplie&i (3) the various family groups 
aad the location of their clweWnp; (4) eftllta clm'inl fallout: (6) the evacuation and de­
contamination procedureai and (8) readinp of the external radioactive contamtnatton of 
the•• iDdividuala. · 

The majority of thi• material wu obtained after the Mar1halleae were evacuated 
from their home ialaada (while they were under medical obaervation at Kwajalein). 
Additional information wu obtained when either one or both author• accompwed radio­
logical survey team• to Rongelap. TbeH aurvey trips were made 26 March, 3 April, 
and 21- 23 April 1954. Due to lanpage interpretation difficulties, IOme of the material 
is incomplete or inaccurate and ia subject to correction and revision by future llll'vey 
teams. 

Twenty-eight American Military personnel stationed on Eniwetak Island, Rongerik 
Atoll, were exposed to radioactive fallout following the detonation of Shot 1 at BikiDi on 
1 March 1954. The onset of visible fallout material was observed at approximately 
1400-1430 hours, 1 March. An ATN/3a Recording Dosimeter, located on the island 
(Eniwetak), gave first positive ind1cat1on that fallout particles were radioactive. This 
instrument went off scale at 100 mr/hr at B plus 8 hours and 48 minutes. 

Authorities at Eniwetok wer& notified of fallout via dispatch. Personnel of Rongerik 
were evacuated by plane to Kwafaleln at 1245 and 1800 hours, 2 March. Following de­
contamination procedures the men were sent to the Infirmary at Eniwetok for clinical 
observation and preliminary clinical study. On 16 March, they were returned to Kwa­
jaleln and placed under care of the persoDD.el of Project 4.1. The details of the clinical 
studies are presented In the final report of Project 4.1. 

The exposure of these Individuals afforded a unique opportunity to study the effects 
of radiation in man aad it waa considered desirable to suppl,ement the clinical studies 
with as much information u poHible concerni.Dg the period of exposure. Accordingly, 
these men were interviewed individually and asked to describe the fallout, their activ­
ities during the fallout, food.a and liquids consumed, their clothing and housing, the 
disposition of film badges, etc. Insofar as possible, this information is recorded ver­
batim in the present report. The report also includes a summary of these interviews, 
film-badge readings, and readings of the external radioactive contamination of the men 
before and during the decontamination procedures. 

3 



PREFACE 

The authors are indebted to CBGUN L. G. Barr, the lladlolostcal Salety OUlcer for 
the Naval Air Station,_ Kwajalein and to the member• ot the radiation aurvey and decon­
t.amtnaUon teama of Squadron VP-29 for the radiological survey data obtained from 3 
March until the arrival of the per1onnel of Project 4.1 on 9 March. 

The Trust Territo1'7 repreaentat1ve1, J. B. Tobin ad Martm WUde, established 
and maintai.Ded a close lia18on between the Manhall ... and the penouel of Project 4.1. 
They alao rendered an invaluable service u interpreten~ - -~ · · 

· The authors wish also to expresa their gratitude to tbe Marshalleae people, whose 
understanding of their predicament, together with their patience _reprdiDc the many 
clinical laborato1'7 teats to which they were Rbjectad and their WW!npeaa to be of help, 
greatly facilitated the collection of subject data. The aervtcea of Johll (village magis­
trate), Billlet (acbool teacher), Jabwe (villap doctor), and Nlktf.moa were especially 

' I,,;·- ... • .,. • • ··-· • • • 

helpful. . . ._ . it·-:-:·_ : ... 
The aid of Harold J. Coolidge and F. llaymcmd l'oabers of the Pacific Science Board 

(National Research Council) in supplying apectllc puhlimdlOll8 pertinent to the various 
aspects of the present report is moat sincereq appreciated. 

The authors are, iD addition, especially pUefu1 to the following ilu:livlduals for . 
specific contributiou made iD either furnishing or aidfDc iD the collection of material: 
CHGUN L. G. Barr, the Radiological Safety OUlcer, N'AS, KwajaleiD (ID charge of the 
decontamtn&Uon procedures); the radiological 8UJ'ftJ team of Squadron VP- 29 (made 

.. . 

all original readings of the external radioactlve cmumtnation of the llongerik personnel); 
CDR W. S. Ball, MC, USN, and LT J. S. Thompson. MC, USN, of the U. S. Naval Dis­
pensary, Kwajalein (collected dosimetry readlnp and made them aftilable); and M/Sgt 
R. E. Pletsch and CWO J. A. Kapral, stationed at Ronprik(rendered conttnu.ous aid 
and cooperation in the collection of factual data conoel'DiDg the period of fallout at Rongerik). 
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OBJECT-IVES · 
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Chapter .2 

ENVIRONMENT on RONGELAP 
and AILINGINAE ATOLLS-

·. :: .. i 
2.1 _, J, 

' .' ·~,,r:::-. 
: ~:. .. : 

.. 
.:r.¥ 

·~- - . ~ 

Bmp.~!f ~- !O@ptl!l'. .. tm.~~ of Ronplap Atoll. A sketch ot 
~=!":.:~ wl'U. '*oa -~• ~~:r• preaen~ ~ the following page 

2.a. ~.t~"~E:-~~,~:f·· .. 
Tb9 ·~~ot-~~JA. .. Wn pole ad palm-leaf co1111tnatto11 (Figures 

2.2 and 2.3). A flW llDJIJ&. ..... ~·~oflumber (J'ipre 2.4)~ The av­
erage home bad a coral .,pebble" floor, either bare or covered in part with palm-leaf 
mats. A few houses had a connecting lhed or lean-to. type of roof with fac:Wtlea for cook-
1

1indoors'' during ~ weather (Figure 2. 5). Strlpa of burlap or canvu were hung at 
windows and doorways. There wu little acreeDing. Doora and windows were left open 
most of the ttme. Several houses bad a partially elevated floor or storage loft. A few 
natives had cots; however, most of them alept OD .-Im-leaf mm oa the floor. 

OUt-buildinp, f • .-. ~ oook -... (•M npn 2.8), chicken hauea, copra drying­
sheda, and storage a~ were usually shared by one or more famW.ea who lived u a 
group (sM alu Refe"'1GU''1, 3, 5, and 8) • 

. >. 

2.3 l'OODI ... 
: _;..:... 

Cocoauta and atarai .. fooc» ~ tbe balli of tbi ullft diet. CDoDlle mat wu 
eaten. tr.Hh or dried.((._~. . . . • Coconut milk aemd u Ul fmPortmt ----t "!"the 
scanty ~r suppl-~.J dry month.a. Coconut sp.routa are~-. Sablea Ire 
breut-fed by ~ . . .. · . a short time and then fed the freshlJ collected up el the 
coconut u.. (jeuro). · allowed to ferment, jekaro i. a potent alcohGuc beverage. 

The p,riaoipal starch foods eaten were rice, taro, arroWTOOt (& potato-like edible 
root), and starch tubes (mokmok, made from arrowroot, 18 similar to macaroni). (See 
Reference '1, page 172 for preparation of mokmok.) Taro root: ia powdered. then mois­
tened. and compressed into cakes or balls, approximately a foot la dlmneter. It can be 
kept indefinitely in this form. Taro is used for maldna bread and cfola1t11•t.. 

Various sea fooda comprise the next moat important part of U..UuYe diet. Fish 
are plentiful and are eaten fresh or dried, raw or cooked. a ..... oyllten, crabs, 

1 Maps showing location of Marshall Islands included in Referencea 1-8. 
2 The key to Holmes and Narver, Rongelap Map, Misc. 254, contaim tbe dimenaio~ 

and type construction of each building. 
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octopi, and langouste (tropical lobster) a.re alao eaten. when obtatnahle. The killer clam 
(Tridacna gigaa) 1• easily obtained and frequently eaten by the natives. 

Although the climate seemed ideal for many types of melou and tropical fruits, only 
pandanas, papayas, and pumpkins were observed on the islmd. There were no breadfruit 
or banana trees. Wild bud was mentioned as a food; however. it waa not ident1fied, be­
cause the natives failed to flnd specimens when they revisited Rongelap with the survey 
teams. 

There were approximately 150 chickens on Roqelap on 28 March. In comparison 
with various sea foods, chickens were eaten rather infrequently. Ea• were eaten raw 
and considered a great delicacy. The natives made frequent trips to Enialo for eggs. 
This island is approximately 5 miles north of Ronplap. It ta a neaUng place for terns 
and gulls. 
· There were 12 swine on Rongelap, 1. e., a boar, a sow md ten 8-weeks old pigs. 
Swine were eaten only on festive occasions. 

Reference 7 is an excellent study of mitrition in the. Marshall Islands (see also Ref­
erence 6, pages 149-154). 

2.4 WATER SUPPLY 

The main water supply was obtained from eight concrete cisterns. These were 6 to 
8 feet square, with galvanized.metal sheetiDg for the catchment areu (Figure 2.2). The 
cisterns were 4 to 5 feet deep and, during the latter part of March and April, each con­
tained about 6 to 10 inches of water. There wu one well 2 by 2 feet square and approx­
imately 12 feet deep (Figure 2. 7). It contained about 18 inches of water. For many 
weeks prior to 1 March, the natives had been rationed· to one pint cup of water per indi­
vidual per day. 

Sump pools were observed in the lower parts of tbe island and in old bomb craters. 
The water in these was apparently ample for the dogs, ahickeu, and swine (see Refer­
ence 8, page 328; and Reference 9). 

10 

·- ~ ,. -: ·"' ..., n J u J I .j J u 

• 



Figure 2.2 Examplee of buildings in Rongelap Village. At left: Cl1tern 
No. 37 on Figure 2.1. At right: Village store (No. 39 on Figure 2.1). 
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Figure 2.3 Interior of dispensary (No. 36 on Figure 2.1) showing 
details of pole-and-palm-leaf construction. Thia was beat con­
structed building on island. Note canvas window covering and air 
spaces between palm-l~af tiers along eaves. 
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Figure 2.4 Bouse partially conatruated of lumber. 
c1f" . 
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Figure 2.8 Cookbouae (No. 14 on F1pre 2.1). Thia bWlding had wire 
screening aloJll two aidea. 
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Figure 2.7 Well (No. 22 on Figure 2.1). This well was approximately z­
by-2-ft square and 12 ft deep. The sides were cased with coral masonry. 

13 

'-""I :'"1 '.', -.) .. ....,j_ 

,,;LIJ 1u 



PRIVACY ACT MATERIAL REMOVED 
Chapter 3 

FAMILY GROUPS: ACTIVITIES,OBSERVATIONS, 
and FOODS DURING FALLDUT 

' .... ') ' - -. f . ~ 

The native• of llongelap lived in group•, oompri.Hd of one or more families, con-
sUtutlng & matriarchio umt (•ee lleference• 8, Clmptertl 5 to 8; 10; ad 11). Each 
family group usually occupied one or more boue• ad 8hared Hftral out-buildings. 

The family grolipa are pre•ented oa. tbe follow!D& N8•· IDform&Uon concerning 
the location of famille•, !>oda eaten 1-3 March; mcl_ducrlPttou of tbe fallout are in­
cluded. Each native'• name 1a preceded by tbe aUmcal mamber uaiped by Project 
4.1, and followed by the sex and age of the lmll'vtdual. : Married oouplea are iDcUcated by 
bracket.. · Solid line• indicate direct descelldama •. · Broken line• indicate adopUons. 

. . ~ ·~~f~f5~~}~ ::· _:- •' . 

3.1 GllOUP ONE 

14 
40 

(1'-•Jl 
(K-aO)J 

.;. t 
'"-"°;C ;:-· •. :h ·.~:. 

.. 4'."!. 

(Jl-1) 

.. 
(J' -•> "*""" 
(J'-T) ......... 

LlaiR• 
(X-1.J) ......... 

. (JI-•) "*""" 

Living Area. the village magistrate, uul family liftd in bo\188 No. 12. 
the school teacher, and familv lived in ho\188 No. 11. Other famWea lived in 

the same general area. were at Atllnlfnae J-3 March. 
AoUvtUea. Oil 1 March, walked OD 

. reef to Jaboan (ialuul near west end of Rongela.:1 CQ1d returDec:l to llonplap after sundown. 
Later went on a picnic and ate only coconuta. · ~ . said coconut mm taated sour. 

Food and Drink. Fre•h fruit, bread. rice, fieeh coconut milk and meat, starch 
tubes (mokmok), ~opra, jekaro, water, and coffee. Told to atop drfnldng water at 1500 
(1 March), but cUd not do so. 

Fallout. Began in afternoon of 1 March. The group who went to Jaboan said the 
fallout particles ranged in appearance " from flour to salt. " Fallout material was vis­
ible on their skin and " like dust in their eyes." It caUHd itchins and " felt like mos­
quitoes were biting." 
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3.2. GROUP TWO 

34 
61 

13 I 

5T 

(l'- 5 ) ·-=-31 0} .. 22 
(M-41) 'u 

JI t 

(l'-Ml 

·.~· (l'-100> 

n 

(I' -1 T) Adopted, 
()(-1) 

(M-4) 

(J'-lT) 
(J'-15) 

(J' -·· Cl'-1) 
cr-1• 
(111-11> 

CK-4 

PR!V~CY ACT MATERIAL REMOVED 

Living area. ___ and family lived t.n houe J . and famJly lived t.n 
house _ ~no informuton obtaiDed regardt.ng his family). Other femiltea probably 
11 ved t.n houses · .... 

3.3 GROUP THREE 

lS 

"' 
52 
82 

Living Area. 
bouseNo- · 

Activities. 

,.75 
(l'-111)}~'..-TI 
(M-60) ·,~ . ...,. 

(I' -12) Adapled 
(J'-T) Adollled; llftd put time wttla 

iJ •• -·"" 
(M-11) AdDpwa 

and family lived t.n house No. 
lived t.n house No. 

and family lived t.n 

Food and Drink. Rice, bread, fresh coconut meat, wild bud, copra, fresh crab, 
fresh fish, starch. cooked pumpkin, papaya (peeled), doughnuts, tea, jekaro, and water. 
Drank water afte1 '".old them not to. 

Fallout. Began afternoon of 1 March. " Blackened the sq as if night waa approach­
ing. Children's lips turned black." " Rained a little" durt.ng afternoon of 1 March. 

Fallout material which looked like ,. white powder" turned yellow and dissolved 
when wet. Reappeared when dry. Powder tasted like cement. Made people sneeze and 
cough. 

PRJVACY ACT MATERJAL REMOVED 
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3. 4 GROUP. FOUR 

• 

.... ... 

' - --- ~ -

PRIVACY ACT MATERIAL REMOVED 
51 . ;: 

(J'~l}-31 

'\· .. 
T 

(11-70)} "" 
tJ"-llt -

(J'-Ul} 
(ll-i4) Mo ddl*-

31 
CJ'-33)}~" 
(11-31) ..._, 

(l'-17) 

' (11-14) 
(11-4) 

if (11-1) 

(l'-H)} H ',J'-1) 
(II-IT) -

Mapted flea aou 
,. ,.~_i.' ~-. -~.:•.ro -. .:· 

·;:;'! "'·~;.M~l .:-'-7 
- .:.: ~ 

LlviDC Are&... ~ -~--.::...c llvecUa lloWie No. (at,Anm~ 1-a Karch). 
lived in hou .. No. · .,. __ . lived bl.houM No. , . 80ule Mo. . . ala odcupied 

by a family of this group. ·1- · ···· · . ..;,- 1 ,,;ve at 
A,ilinginae 1-3 March. 

·.-..... ·:·~· .. 

Activities. 
Food and Drink. Rice, ·bread, crabs, fish, wild bud, copra., coffee, water, jek&ro, 

and coconut milk. Fresh coconut milk and meat were the only thin11 not exposed to 
fallout. 

Fallout. Began in afternoon of 1 March. " Looked like table alt. " 

3. 5 GJlOUP FIVE 

11 I (11-80)-11 
10 

Living Area. lived in house Ne lived in house No. 
Activities. _ 
Food and Drink. Ri~'iread, fresh coconut meat, wild bud, copra, fresh crab, 

fresh fish, starch, cooked Pumpkin, papaya (peeled), doqhnuta, tea, jekaro, and water. 
Drank water after .old them not to. 

Fallout. 

3 .6 GROUP SIX 
-. ··' 

II 
10 

(l'-1) 
(11-1) 

Living Area. lived in house No. village doctor, lived alone at 
the dispensary, Building No. 

Activities. A few of the events which occurred 1-3 March are briefly summarized 
in the interview with . the village doctor: 

18 

PRIVACY ACT MATERIAL REMOVED r- ,-; ~· -~ r"' :' ' ... 
Jl;:_: ~~_iu 

.. 



!. 

PRIVACY ACT MATERIAL REMOVED 

" I waa asleep at time of flub" but was awakened in time to hear " seven echoes" 
of blast. Felt shock wave. " Waa almost knocked down. Pushed me back, then forward. " 

" Fallout began at 1300" on Monday, l March. It looked like " taro powder or chalk 
dust. Water turned yellow shortly after fallout began. Fallout lasted for about seven 
hours." 

At 0800 (l March) a group of people left Rongelap to fish at AiliDginae. 
Ate breakfast and lunch (1 March). Bad evening meal at about 2000. This latter 

meal consisted of rice, coffee, and dried fish. (Coffee kept in a can; rice in bags, fish 
was taken from an outside drying rack). 

On Tuesday (2 March), told people not to drink water, but most of them continued 
to do so. 

" Sixteen people left in a plane about 1000, " Wednesday, 3 March. ., The rest 
left on a destroyer." 

Food and Drink. Bread, rice, copra, cooked fresh fish, fresh coconut milk, coffee, 
and jekaro. 

Fallout. Started about 1300, l March. Was like flour. Caused skin irritation and 
sneezing. Food tasted strange. _ ..vas nauseated after breakfaat and most of day 
(1 March). 

3.7 GROUP SEVEN 

1' 
Tl 

25 

(l'-Jt)}-11 
IM-45) - 2 

Living Area. Houses No. • and 

1 brotbu 

IF-41 
IM-1) 

Activities. Tima fished from a canoe from 1000 to 1600, 1 March. He ate no lunch. 
Food and Drink. Bread, rice, copra, cooked fresh fish, fresh coconut milk, coffee, 

and jekaro. 
Fallout. 

3.8 GROUP EIGHT 

21 !1'-H)-41 (K-44)-51 . 
11 1 

't" . e 

(1'-34)} 
(K-31) 

(I'-•) 
: (l'-1) 

Living Area. Entire group at Ailinginae 1-3 March. 
Food and Drink. Bread, rice, fresh coconut meat, wild bud, copra, fresh crab, 

fresh fish, starch, cooked pumpkin, papaya (peeled); doughnuts, tea, jekaro, and water. 
Drank water after - told them not to. 

Fallout. 
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PR\VACY ACT MATERIAL REMOVED 
3.9 LIST OF NATIVES AT SIFO ISLAND, AILINGJNAE ATOLL, 1-3 MAllCB 

The following individuals were either temporarily living at Aillng1nae to make copra. 
or bad gone there to fl.sh for a few days. All bad perm•nent homes on Rongelap. 

CUllloal Mo. x-
1 

• • 11 

• • 31 
41 

" 

c:um.llfoo 

" 41 .. .. 
u 
II .. 
TO 
II 

3.10 LIST OF MARSBALLESE NOT CONTACTED DURING INTERVIEWS 

No information wu obtained for these iDdl.vidaals reprdinc family group member­
ship, activities durfng fallout. foods eaten, etc. 

Cl.bdoal Mo. Jf- .. Ap 

3 II 1 
11 ., T 
3T II 11 
II II Tl 
51 ., Tl .. ., II 
IT ., H 
Tl ., II 
T4 ., 11 
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Chapter 4 

EVACUATION and DECONTAMINATION 

4.1 EVACUATION OF INHABITANTS OF RONGELAP AND AILINGINAE ATOLLS 

Sixteen (16) Marshallese were evacuated by plane from Rongelap at 1000, 3 March 
(B+ 51 hours). 

Forty-eight ( 48) Marshallese were evacuated from Rongelap by destroyer at the 
same time (B + 51 hours). 

The eighteen (18) Marshallese who were living on Sifo Island, Ailingtnae Atoll, were 
evacuated by destroyer at B + 54 hours. 

The Marshallese were allowed to take with them little more than the clothing tbey 
wore. 

The S\ll"Vey team with the evacuation party reported readings of 1.0-2.3 r/hr through­
out Rongelap Village at the time of evacuation. 

4.2 DECONTAMINATION OF MARSBALLESE 

The 16 Marshallese evacuated from Rongelap by plane arrived at Kwajalein at noon 
on 3 March. These individuals showered and bathed several times in an emergency de­
contamtn•tion area, which consisted of a shower room and two adjacent buildinp for 
storing contaminated clothing and posseasions. The decontamination area wu enclosed 
by burlap sacking material (Figures 4.1 and 4.2). 

The 66 Marshallese evacuated by destroyer ( 48 from Rongelap and 18 from 
Ailinginae) arrived late in the evening of 3 March (10-12 hour trip from Rongelap via 
destroyer). These individuals bad taken numerous showers and prolonged wasbinp 
with salt-water-hose sprays wbiltfaboard the destroyer. Clothing was not removed for 
showers and wuhings. 

On 4 March, showers and baths were repeated. 
The personnel of Project 4.1 arrived at Kwajalein on 9 March. The Rongelap and 

Ailinginae natives were monitored on 11 March (Figure 4.3). 
The instruments used by Project 4.1 personnel were the ANPDR/39A and the ANPDR/ 

27c (standard military issue, in general uae). Due to the lack of a high-range, beta­
sensitive instrument, clothing and body surveys had to be made with the ·ioni:r.ation 
chamber type meter if the activity of the contamtnatton exceeded 5 mr/hr. In most cases, 
after extensive decontamtnation, the probe of the 27c instrument was adequate for this 
pu.rpose. The instrummita used had been recently calibrated at the Naval Medical Re­
search Institute (NMRI) against a Co11 standard and were considered to be accurate 
and in good operating condition. They were hand-carried from NMRI to Kwajalein. 

The most highly contaminated areas of the body were the bead and hair and areas of 
skin not protected by clothing. Natural folds of the skin and areas of the skin where 
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presplratton. accumulated served to trap and retain particles of tbe radioactive dust. 
81n.ce the Maraballeae uaed a coconut-oil hair dreaetq.. lt required a good deterpnt 

and bruah to adequately deconta.mtnate the hair and head. When scrabbing with bmhe• 
cauaed ten.derneH and soreness to other parts of tbe b~, decontamination. wu achieved 
by subatitutlng cloth towels for washinp. • 

Figure 4.1 

4.3 DECONTAMINATION OF CLOTHING AND OTBEll PEBSONAL P088ESSIONS OF 
THE MARSHALLESE . " , .. -

- ' .~ .. 
The MarshalleM had received a change of clot;hbJC which wu va1:1mtarily contributed 

by the personnel at NAS, Kwajalein.. Ma.ny lncUviduala had, however, retained articles 
of their own clothlnc. When surveyed on 11 March. the oontamfnatfoa of the clothing and 
poHesalona, in. uae, wu found to be spotty. The higb.en oon.centraUon. of activity was 
found lD the children.'• clothing, in. trouser cuffa, aem of trouaera (and areu of cloth­
ing which had obvloualy been in. contact with the ground), •hoe• (luide and out), belts, 
and combs. . 

The clothing of tbe Marsballese (not lD uae) wu monitored 10-12 March and sepa­
rated in.to three categories. Clothing which read less than 1.0 mr/hr wu returned for 
use. Clothing which read 1.0 tO 5.0 mr/br wu laundered several time• and returned to 
the natives on 17 April, when lt read lesa than 1.0 mr/hr. The clothlnc which read 
more than 5.0 mr /hr 11 March wu kept until 3 May~ at which time it read less than 
1.0 mr/hr. Prayer books and shoes were tbe lut po .. eHlona returned for use. 

The clothing of the 18 Marsballese who were evacuated by plane had not been. 
laundered and still.read approximately 100 mr/hr on.18 March. Repeated wuhlngs by 
the Kwajaleln. laundry failed to lower tbe counts appreciably. The addition. of cltrlc acid 
to laundry water facilitated decontamination. 
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Figure 4.2 Decontamination area, Naval Air Station, Kwajalein. At 
right: shower room; at left: building for storing contaminated clothing. 

.. ~ p~\----
9: .-

• .. ~~ . --· b 

Figure 4.3 Personnel of Project 4.1 monitoring Marshallese. Left to 
right: HMC Strome, photographer and recorder; John, Rongelap Village 
magistrate and interpreter; CDR Conrad, examining skin (for clinical 
records); Kotar, Rongelap native (No. 4); and LTJG Sharp, monitoring 
skin, hair, clothing, etc. 

' !1 I £: \, I • '-.JU Vivi 
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Chapter 5 

PHYSICAL MEASUREMENTS of RESIDUAL 
EXTERNAL CONTAMINATION 

The 16 MarUallese wbo were evacuated from lloalelap by plane were monitored 
four times duriDS the 1Dit1al decont•mtnattom procedarH OD 3 March. TM namea of 
these indiriduala are preceded by m utertak ta Table 5.L 

A 11Dgle readinc wu made at KwaJaleiD OD 3 March of each of tba 88 Marahalleae 
who evacuated from Bonplap md Ailtq1nee vi& deatraJer. Tbeae readlnp appear 1D 
the fourth column under 3 March in Table S.1. 

On 4 March decontamtnatton procedure• were oontfnned mcl the external contam­
ination of the Maraballese wu reduced from 5.0 to 40.o mr/hr to 2.0 to 10.0 mr/hr. 

The readings made on 11 March and aumeque11tl7 were made by Project 4.1 during 
the latter phue of the decontamtnatton procedurea. 

~ n r. -~ r: :~ ') 
v U :...; I U ·; '-
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TABLE 5.1 MEASUREMENT OF RADIOACTIVE CONTAMINATION OF RONGELAP NATIVES AS 
DETERMINED BY MONITORING WITH A RADIAC SET NO. AN/PDR-27c SURVEY INSTRUMENT . . ' . 
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PART 2 AMERICAN MILITARY PERSONNEL 

Chapter I 

OBJECTIVE 
The objective of this study wu to supplement cliDical data with u much information as pos-

. · sible concemiDC event• during the fallout at Ronprik. including (1) activities of men during 
fallout, (2) deacript1011 of fallout, (3) typea of clothing worn. (4) food and drink, (5) location 
of film badges, (6) evacuation and decontamtnation procedures, and (7) readings of external 
radioactive contamtnation of Rongertk personnel • 

• 
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Chapter 2 

PERSONNEL and ·EQUIPMENT on 
ENlWETAK ISLAND, 1-2 MARCH 1954 

2.1 LOCA'nON AND DESClUP'nON 01' ENIWETAK ISLAND 

Rongerik Atoll 11situated135 nauUcal mile1 eut of B1kiD1 Atoll. Eniwetak I1land 
18 located along the eoutheutern perimeter of Bongerik Atoll. 

Eniwetak Island is c~escent-shaped. It 11 1 % mile• long md approximately 1/, mile 
wide at the center (Figure 2.1). 

Al lndicated ln Figure 2.1, the general houaiDC area wu located ln tbe central part 
of the tlland with the weather station located near the 10uthwe1tern ead of the island and 
the communicat10111 section located near the northeutern mid of the ill.and. 

2.2 LJBT OP' MILITARY PERSONNEL STATIONED ON ENIWETAK ISLAND, 
BONGERIK A TOLL, 1 AND 2 MARCH 1954. 

.... -
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,Figure 2.1 Entwetak Island, Roogerlk Atoll, Mareball Ielande. 
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2.3 DUTY ASSIGNMENTS OF PERSONNEL PRIVACY ACT MATERIAL REMOVED 

2.4 HOUSING 

Air Force peraomiel were housed 1D Bu.tler Buildinp (24-foot-by-8-foot steel 
quonaet huts with sereened window• along sides). 

Army persoDDel were housed 1D a 24-.mui tent. (No •creenJnc. Tent .flaps kept 
elevated at all times. ) 

2.5 WATER SUPPLY 

Distillation UDit. 
Drinking water was available at housing areu 1D covered 5-p.Jlon cans. 

PRIVACY ACT MATERIAL REMOVED 
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PRIVACY ACT MATERIAL REMOVED 

Chapter 3 

EVENTS DURING FALLOUT 

3.1 SUMMARY OF mTERVIEWS AND EVENTS DURING FALLOUT 

3.1.1 Activities of Personnel. 

1 March 1400-1430 Observed onset of fallout. 
1500 Dispatch sent to Eniwetok. 
1530 Men instructed to wear long-sleeve shirts, long trousers, 

hats; and a. I. shoes. At same time cwo Kapral in­
structed men to continue regular routine (to avoid hysteria). 

1800 Sent regularly schedule' neaaage on weather. 
2100 Sent emergency mesaage: 
2330 Ordered to move all men to permanent bull-dings~ 

2 March Majority of men had canned fruit juice and/or coffee for breakfut. 
Personnel remained indoors as much as poaaible. 

Eight men evacuated via plane to Kwajalein at 1245 ( 

Remaining 20 men evacuated to Kwajalein via plane at 1800. 

3.1.2 Description of Fallout. Began 1400-1430, 1 March. Early fallout described 
as "like ashes, white or gray in color. noated down, like snow." Later in afternoon 
described as '' gritty, like sand. '' 

Men at the radio station collected fallout material. This material, when placed on 
the surface of a cathode-ray tube (part of ionosphere equipment). caused that portion of 
the tube surface to glow. 

A few of the men described a minimal fallout on 2 March. These statements are 
questionable and not consistent with the majority of observations. 

3.2 lNDIVIDUAL INTERVIEWS WITH PERSONNEL STATIONED ON ENIWETAK 
ISLAND (RONGERIK ATOLL) 

The men were requested to supply information regardi?Jg their act1 vities during the 
fallout, a description of the fallout, clothing worn, food and drink, location of film badges., 
time of evacua.tton, present enlistment status, etc. This information is presented in the 
following paragraphs. 

. S/Sgt, 

Duty. Weather Equipment Technician and Assistant Non-Commissioned Officer in 
Charge of the Rawin Sounde Section. 
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PRIVACY ACT MATERIAL REMOVED 

Activities. 1 March: Off duty all afternoon. Ate at 1700 md attended movtea in 
mess ball afterward. 

2 March: Worked outside all morning. helping to waah down buildJngs. 
Clothing. Wore aborts, T-shirt, Q. I. shoes, and no cap. Changed into long cloth­

ing at 1530. 
Food and Drink. Ate evening meal 1 March. No breakfast 2 March. Drank coffee. 

Ate lunch at Kwajalein. 
Fallout. Resembled snow or ashes both day• (1 and 2 March). 
Film Badge. None. Usually with A/1~ ~ ln the llvtnc area. 
Evacuated. 1245, 2 March. 
Note: High school completed. Has seven months remaJnfng of present enlistment. 

Duty. Cook. 
A'Cti"vtttes. l March: On duty. Time eqUauy·dlvtded indoors cooking and outdoors 

waahi.ng pans and working around supply tent md reefers. Spelat evening playing cards. 
2 March: Began ..Ork at 0700. . · 
Clothi.ng. Wore shorts, T-shirt, and shoeil prior to 1830, 1 March. Changed into 

long clothi.ng. '-~· ,..: ' 
Food and Drink. Ate evening meal 1 March and breakfut 2 March. 
Fallout. ' · ~ · · 
Film Badge. None. (In same general area u 
Evacuated. In first group (1245, 2 March). 
Note: Completed junior college. One year remaiafDC in present enlistment. 

Duty. Observer with weather group. 
ACttvtties. 1 March: Worked outside at weather ataiton. On duty until midnight. 
2 March:' Stayed in or around quarters. 
Clothi.ng. Prior to 1530, 1 March, wore shorta md lhoes. Changed into lcmg 

clothi.ng. 
Food and Drink. Ate evening meal 1 March. Bad coffee tor breakfut 2 March. 

Began lunch, but did not tlnish. 
Fallout. Noticed fallout at about 1500. " Looked like fine particles of aahes, but 

felt gritty." At 1400 noticed.an X-slmped alrrwl cloud that became tunnel-shaped 
just before fallout began. 

Film Badge. None. Worked with , _ 
Evacuated. In first group (1245, 2 March). 
Note: High school completed. Present enlllltmelli to be completed in December 1954. 

Duty. Radio operator. 
Actrvtties. i March: Worked outside around batbhouae and latrine with. 

Ate 1600-1630. Went on duty at radio shack at 1800. (Rain commenced about 2100 and 
continued for 30 minutes.) At 2100 took truck to pick up Arrlrf men and return them to 
building adjacent to radfo shack (where they spent the night). 
2 March: Remained on duty until 0800. Stayed in barracU from 0800 to 1246. 
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ciothing. Wore shorts and short-sleeve shirt l March until 1700. Changed to long­

sleeve shirt and long trousers. Wore no bat. 
Food and Drink. Ate evening meal l March and had sandwiches later 1n radio shack. 

Ate nothing on 2 March until after arrival on Kwajale1n. Drank water from icebox on 
l and 2 March. 

Fallout. Observed fallout at 1500 l March, which he descr~s as "like snow; par­
ticles the size of grains of sand, but floated down, ·rather than falling straight down; 
white or silver 1n color." 

Film Badge. None. 1200- 2400 (1 March) with '· • who wore film badge. 2400-
0800 (2 March) no film badge at radio shack. 

Evacuated. In first group at about 1245. Arrived at Kwajalein at 1445 (2 March). 
Note: High school completed. Fifteen months in service. 

Duty. Assigned to weather station. 
ACttvities. l March: On duty until 0600, 1 March. Was not 1n tent area 1 or 2 

March. Slept until noon l March •. Back to bed (after lunch) at 1400. Wu awakened at 
1500. Stayed up most of night (1 March). 

2 March: Remained 1ndoors most of time. 
Clothing. Dresaed 1n fatigue• when awakened at 1500, l March. 
Food and Drink. Ate evening meal, 1 March. Ate a little lunch 2 March before 

being told not to. Drank several cup1 of coffee night of 1 March. Drank coffee and 
water morning of 2 March. 

Fallout. Observed fallout at 1500. "Like ashes, floated down. Looked ba.zy 
outdoors. " 

Film Badge. None. Was with most of time. 
Evacuated. In f1r1t group (1245, 2 March). 
Note: Two and a half years college. One year of present enlistment to complete. 

Duty. Rawin Bonde Operator. 
ACtfvttte&. l March: On duty day of 1 March until 1630. Took shower before chow. 

Attended movie in mess ball. 
2 March: Worked outside, helping to wash outside of mess ball. 
Clothing. Wore shorts until 1530 •. Changed to long clothing. 
Food and Drink. Ate evening meal 1 March. Had coffee for breakfast, 2 March. 

No lunch. 
Fallout. Observed fallout at about 1500. "White ashes; light, floated down." 
Film Badge. None _ wore badge for group. 
Evacuated. In first group (1245, 2 March). 
Note: High school education. Thirteen months remaining of present enlistment. 

Duty. Ra win Sonde Operator. 
Activities. l March: Worked at weather station from 0800 until 1700-1730, l March, 

After chow, took shower, and attended movie in mess ball. 
2 March: Remained inside most of II'->rning. 
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Clothing. Wore khak:1 shorts and shoes. Chanpd to long clothf.Dg at 1530, 1 March. 
Food and Drink. Ate evening meal, 1 March. Oil 2 March ate box lunch brought by 

first evacuation plane. 
Fallout. Monitoring instrument began recording at 1430; wu off scale at 1450. Vis­

ible fallout noted at 1500. Described fallout aa "like und with white particlea the size 
of cigarette ashes." Closed windows and doors of weather station. Fallout material 
visible on tables in me111 hall and barracta at night. 

Film Badge. Worn by e for group. Wu buq outaide buildinc when men were 
outside for observation of wea.ther balloon ucenmon. 

Evacuated. In first group (1245, 2 March. 
Note: Part of one year college. One and a half years to complete present 

enlistment. 

Duty. Ra win Bonde Section. 
ACttvities. 1 March: On duty at radio, Sonde ~n. from 1380 to 1730. 
2 March: Remained inside aa much aa po&1ihle, untll ordered outaide to help waah 

buildings. 
Clothing. Wore aborts and shoes prior to 1680, 1 March. Cla.ecl doors 1Wd windows 

of R-S Building at 1515 and put on raincoat. Changed to lone alothf.Dg at 1530. · 
Food and Drink. Did not eat evening meal l. March. ·:" Like du.It, except it aoated 

down.'' Observed X-shaped cirrua cloud at 25,000 feet. ju.at before fallout began. 
Film Badge. Wore film badge for weather group. ,_ . wore mm badge for relief 

or alternate weather group.) Film badge read 38 roentgena. 
Evacuated. In first group (1245, 2 March). 
Note: One year college. Three years to complete preaen.t enlllltment. 

Duty. Supply. 
ACtrvtttes. 1 March: Worked on reco.rda in aupply roon until 1700, 1 March. 

Showered before chow. Took truck out for garbace run after chow. Attended movie in 
mess hall. 

2 March: Worked outside getting Army "Duck" re'4f for evacaating drat group 
of men. 

Clothing. Changed into long clothing morniDg of 2 March. Wore shorts, T-shirt 
and sandals 1 March. · 

Food and Drink. Ate evening meal 1 March. 
Fallout. Was told about fallout at 1500, l March. On 2 ~ch, observed that fall-

out material was 1/4 to 1/2 inch deep along sides of "Duck." 
Film Badge. None. ' 
Evacuated. In second group (1800, 2 March). 
Note: Eleventh grade, high school. Two and a half years to complete. on present 

enlistment. 

Duty. Weather group; night duty. 
ACttvities. 1 March: Slept in tent by weather sfation untU &boat 1400. Remained 
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in tent area and returned to work at 2000. Worked until midnight, when meBBage was 
received to cease operations. Slept remainder of night in area. 

2 March: 
Clothing. Dressed in long clothing about 1430 (including cap and heavy shoes). 
Food and Drink. Did not eat evening meal, 1 March. Ate cereal for breakfast, 

2 March. 
Fallout. Observed fallout &:lout 1445. "Like grains of snow." Could still see a 

little fallout on 2 March. 
Film Badge. None (worked with . 
Evacuated. In second group (1800, 2 March). 
Note: One year college. Twenty-eight montha to complete preaent enlistment. 

Duty. 
ACUvities. 1 March: Worked outside all afternoon until 1600. Took shower &tier 

chow and then played dominoes in meBB hall from 1800 until 0800, 2 March. 
2 March: Spent most of morning outside washing off chow hall. 
Clothing. 1 March: Wore T-shirt, f&tigue trousers, and shower shoea until 1700 

when he changed to long clothing. 
Food and Drink. Ate evening meal 1 March. Did not eat breakfast or lunch 2 March, 

but did eat caramels and drink grape juice at the dispensary. 
Fallout. Noticed fallout at 1430, 1 March. Looked like uhea and felt like ashes 

when rubbed of!. Later (night of 1 March), changed to sandy character and was like 
sand on 2 March-white and powdery. 

Film Badge. Wore film badge which read 44 roentgens. Spent most of time in 
housing area. 

Evacuated. In second group (1800, 2 March). 
Note: Completed 3 years of a 4-year enlistment. Has had 2 years of college. Has 

bad anemia and received two courses of therapy. 

Duty. Cook. 
ACtfvtttes. 1 March: Worked outside at supply tent and around reefers afternoon 

of 1 March. Showered after chow and spent evening writimz: letters (in bed) . 
. 2 March: Prepared breakfast. (Five men ate, 1. e., __ . td three 

Army men). Prepared lunch, but just as it was ready, was told not to serve men. 
Clothing. Wore long white trousers, T-shirt, shoes and cap (with perforations) 

on 1 March. 
Food and Drink. Ate evening meal, 1 March, and breakfast on 2 March. 
Fallout. First noticed fallout at 1500 on 1 March. "Like tiny grains of sand. " 

Fallout still in evidence on 2 March. 

..... ': v "-' 

Film Badge. None. 
Evacuated. In second group (1800, 2 March). 
Note. Finished high school. Nine months to complete present enlistment. 

Duty. Detachment Commander, WREP No. l, Rongerik Atoll. 
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Activities. "l March 1954. Viewed shot at 084SL from bathhouse. Looked di­

rectly at light, was prepared to shield eyes with towel if it became neceaaary. Ate 
breakfast. Wore class X clothing (short trousers, T-shirt, shirt, cap, socks and 
shoes). Supervised apme maintenance on power units and reefers. Bad lWlch. After 
lunch, noticed reduced visibility. About l430L, sent out message regarding reading of 
automonitor. By l600L fallout had increaaed to the point at which particles could almost 
be seen falling. Visibility had decreased to 3 to 4 mile• and air appeared to be extremely 
hazy. Took shower about l630L. Had c:Umier at lSOOL. During the day drank water and · 
juices. Stayed outdoors practically all day. Bad fungus infection 1n le.ft ear, 10 I did not 
go swimming. Went to sleep in tent on windward shore of ialand. Stayed in tent all night. 

2 March: Got up and washed about 0630L, wore loq-sleeve shirt and trousers, cap 
and shoes. Had normal breakfast. Visibility had improved noticeably. Gray dust cov­
ered all buildings and trees. At l030L, received mesaqe from Headquarters, WREP to 
cease all operations, except radio co~unicatiou and to stay in.Iida buildings. Complied 
with message as much as possible. Had no lunch but drank grape. juice from refrigerator. 
At l230L eight men, in alphabetical order, were fiown out to Kwajalein. During after­
noon drank more grape juice. Took shower at 1530L. Wore same clothing. Crew washed 
mess hall building with salt water hose inaide and out. Stayed in mesa ball most of after­
noon. I was evacuated with the rest of the detachment on the second trip at lSOOL. Did 
not wear a film badge at any time. Spent all my ti.me fD tbe living area after the shot. 
There was at least one badge on the buildlnp and at leut three airmen wore film badges 
in the living area at all times." 

.. 

Duty. Night duty, Army group. 
'Activities. l March: Slept from 1230 to HOO (Dtght man of Army group). Remained 

in tent area until chow. Took shower outdoors, after cbo;,. Slept from 1930 to 2230. On 
duty in Army area from 2230 until apprcudm•tely 0100, while other two Army personnel 
were sleeping. M•)ved to weather building after 0115, 2 March, and spent remainder of 
night there. · · · 

2 March: Spent mo at of time &roUlld houaing area. 
Clothing. Shorts only until 1500-1530, 1 March. Changed into long clothing, with 

hat and shoes.' 
Food and Drink. Ate evening meal 1 March. Ate breakfast and part of lunch, 2 

March. Drank water from five gallon t1DI located in Army area. 
Fallout. Noticed fallout when awakened at 1400, l. March. By evening "looked like 

a sheet over tent." Material observed on surface of all buildings and equipment, both 
out- and in-doors, i. e. , tables in meHhall, etc. 

After chow, examined fallout DB terial under microacope. "About same size as 
sand particles. Under microscope sand particles appeared solid-fallout particles looked 
like crystals. Material not soluble in water on microscope slide. Crystals had rough 
edges." 

___ :18.8 present when fallout material wu observed to cause cathode tube to 
glow. He also observed that the n:aterial glowed in the dark. 

Film Badge. None. Film badge hanging in tent. 
Evacuated. In second group (1800, 2 March). 
Note: Graduated June 1951 from Brooklyn College, School of General Studies 

(small business major). Discharge date: 12 August 19M. 
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Duty. Weather group, night duty. 
Activities. l March: 81.ept until awakened at 1545. Went on duty at weather station 

2000 hours. Worked until midnight. 
2 March: Went back and forth from barracks to mess hall several times. Went to 

wash in shower room once. Outdoors approximately l hour during evacuation. 
Clothing. Dressed in long clothing when awakened at 1545, l March. 
Food and Drink. Did not eat evening meal on l March. Drank approximately 1 quart 

liquid 1 March. No food eaten 2 March, drank approximately 1 pint liquid. 
Fallout. Observed fallout after being awakened at 1545, 1 March. Sky seemed 

overcast. Fallout looked like fine ash, similar to tha.t resulting from burned paper. 
Film Badge. None (worked with Neil). 
Evacuated. In second group (1800, 2 March). 
Note: One year college. Four months remaining of present enlistment. 

Duty. Weather group, night duty. 
Actrvtties. l March: Slept Witil 1500-1530. After chow at 1730, went back to work 

at 2000, at weather station. Worked until midnight. Slept until 0700. 
2 March: Spend equal amounts of time indoors and outdoors. 
Clothing. Wore fatigue clothing from 1530, l March, until evacuated (with exception 

of sleeping time night of 1 March). 
Food and Drink. Ate evening meal l March, and had cheese and crackers at weather 

station at about 2200. Bad coffee only on 2 March. 
Fallout. " Like snow. " 
Film Badge. Wore film badge for alternate weather group. Wore badge until 

noon l March. Film badge read 38 roentgens. 
Evacuated. In second group (1800, 2 March). 
Note: Completed 31/z years of college. Eight months rem~ of present 

enlistment. 

Duty. Radio operator. 
ACtf vtties. l March: Worked from midnight until 0700. Returned t.o living area 

for breakfast and then slept until 1400. Remained inside most of time. 
2 March: On duty at 0700. Worked until noon. 
Clothing. Dressed in fatigues at 1400, l March. 
Food and Drink. Ate evening meal 1 March. Ate breakfast and a "little lunch 

2 March." 
Fallout. Observed when subject man awoke at 1400, l March. "At first was heavy 

like snow. Seems there was a little on 2 March. " 
Film Badge. None. wore film badge for group. 
Evacuated. In second group (1800, 2 March). 
Note: Completed junior college. One year and 2 months remaining of present 

enlistment. 
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Duty. Radio operator . 
. ACuvtties. l March: OD duty at radio sh.a.ck all afternooa. Went outaide to 

weather station every hour (20 feet away). Had chow at 1800. Showered attar chow and 
returned to movie in mess hall, where be remained until 2300. Slept in barracks next 
door. 

2 March: Spent an hour cleaning up mesa hall. Stayed inaide remainder of morning. 
Spent an hour in radio shack at noon. Remained inaide UDi1l 1630. Worked at radio 
shack from 1630 until just before being evacuated. (lladio shack about the size of a 
piano crate. Could not completely close door.) 

Clothing. Wore shorta until afternoon of 2 March. 
Food and Drink. Ate evening meal l March. No appetite 2 March. Became 

thirsty and drank more than the usual amount of water during the afternoon. 

Fallout. First noticed fallout at 1400, l March. Deacribed aa "silvery, grayish 
dust, which looked like snow. Particle size-like course salt." Did not observe fall­
out 2 March. (Later described a talcum-like fallout cm. morniDc of 2 March.) 

Film Badge. None~ wore badge for groui:J. 
Evacuated. In second group (1800, 2 March). 
Note: Completed high school. Three and a half y-.ra rem•tntng of present enlistment. 

·• 

Duty. Detachment Non-Commiasioned Olflcer in Charge (WEB Equipment Supply) 
ACtlvtties. " 1March1954: Awoke approximately 0630, wu outside at .time of 

shot. At 1450 local time the RAD meter (TN3A) began to rise. At 1500 a meesage waa 
sent giving readings. At this ttine the viaibility was hazy aml when looking toward dark 
areas small particles could be seen falling. At this time I 'Mtllt to the area to get long 
sleeve and long trousers for the men on duty at the '.'B" ,section. Also at this time, 
all personnel was notified to change into different clothinc with long sleeves and trousers 
with legs. This time I remained indoors as much aa poHible. Remained up until f1na1 
message was received to cease operation. At approximately 2400 I notified the Army 
personnel to move to the "B" section and remain inaide tbe metal building there. Trans­
portation was furnished them. 

2 March 1954: Awoke 0700. Remained in mesa ball tbrougbQut day as much aa pos­
sible. Had mess hall completely washed down at lOOOL. Kept personnel inside throughout 
tbe day. Left island approximately l700L and actual takeoff was 1800L. '* 

Clothing. T-shirt and shorts until 1500L. 1 March. Then till arrival at Kwajalein, 
long-sleeve shirt and trousers and cap. 

Food and Drink. Supper l March 1954. Coffee and water remainder of stay, Ex­
ception of sandwich from box lunch from aircraft. 

Fallout. Noticed 1500 l March as a hazy appearance, when looking toward dark 
background, 1. e. , buildings. Could notice small particles with appearance of an ash. 
This continued and increased in intensity toward evening. Continued throughout evening. 
Next morning tents and equipment were covered with this ash. 

Film Badge. Yes, wore on left shirt pocket from 1800L, 28 February \Ultil arrival 
at Kwajalein 1900L. 2 March 1954. 

Evacuation. Second group (1800L 2 March 1954). 
Note: Education, high school, WEA Obe. , NCO School, WEA EQ 7EOH. Present 

enlistment, indefinite (career). 
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Duty. Water distillation man. 
ACUvitiea. l March: Operated a 300-gallon Badg&r unit (a vapor compreaaion 

unit under a tarpaper roof with two aides of shelter enclosed and two aides open). Show­
ered after chow and stayed either in chow hall or barracks until 2200- 2230. 

2 March: Stayed in mesa hall for 2 hours. Spent remainder of morning washing 
down meBB hall, inside and outside. 

Clothing. Wore shoes and shorts l March until 1630, changed to long clothing. 
Food and Drink. Ate evening meal l March. Ate cereal for breakfast on 2 March. 

Ate flight lunch brought on SA16 at 1300 and drank a beer at 1400, 2 March. 
· Fallout. Subject man did not notice fallout until it was called to his attention at 

1630. At that time he said it looked hazy and he could see sandy material on roofs and 
upper surface of equipment. 

Film Badge. None . wore badge for group). 
Evacuated. In second gr_oup (1800, 2 March). 
Note: Completed 10th grade in high school. Discharge date: 15 January 1955. 

Duty. Rawtn Sonde Operator. 
A'Cti"vities. 1 March: Worked near weather station until 1630-1700. Remained 

indoors most of evening. 
2 March: 
Clothing. Wore aborts, short-sleeved •hirt, and hat prior to 1530, 1 March. 

Changed into long clothing at that time. 
Food and Drink. Ate evening meal 1 March. Did not eat breakfast or lunch 2 

March. Drank very little water. Opened can of tomato juice and drank 2 glasses about 
1400, 2 March. 

Fallout. Observed at about 1400, 1 March. • • Like coarse white dust, but floated 
down like ashes." By night, was covering upper surface of all objects indoors. 

Film Badge. None . vore badge for group). 
Evacuated. In second group (1800, 2 March). 
Note: Completed 2 years college. Baa 11/z years remaining of present enlistment. 

Duty. Medical Technician for WREP No. 1 on Rongerik. 
A"Cii"vities. 1 March: Awakened about 0645 by terrific bright light. Ran outside,· 

looking toward source and saw orange, rust-colored glow spreading over horizon. 
Held sick call after breakfast and after lunch. Repaired outdoor movie screen. 

When fallout began, told two other men working in area (81 and A/2c 
_ t) to cover exposed upper half of bodies, and to stay inaide meH hall. Stayed 

inside dispensary. Changed to coveralls. Ate dinner. Returned to dispensary. Took 
shower and went ·to bed at approximately 2200. ' 

2 March: Ate breakfast. Held sick call. Washed down outside of mesa hall and 
floors. Stayed with other .. men in meas hall until evacuated. 

··clothing. Wore T-shirt and shorts until about 1700. Afterward wore coveralls and 
pith helmet. 

Food and Drink. 1 March: Ate breakfast, lunch and dinner. Drank from opened 
can of grape juice from dispensary refrigerator. 
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2 .March: Ate nothing from mess ball. Drank ,faice• from dispensary refrigerator. 

Ate flight lunch from £1rst evacuation plane. 
Fallout. First noticed at 1500, 1 March. Continued fall.1ng after dark. Appeared 

as heavy dust on all surfaces. 
Film Badge. None(_ -·wore badge ID approximately same working area). 
Evacuated. In second groU}I ,_ 800, 2 March). 
Note: Completed high school. Indeflnite enlietment. 

Duty. 
ACii'vtties. 1 March: Worked in equipment van. developing tllm, until 1830-1700. 

(Equipment van lo~ near Army personnel' • tent. ) Bathed outside with bucketa at 
washstand. Walked path through trees to abow at 1700. :aeturud to equipment van after 
chow and remained in van until 2000. Wu ID tent from 2000 untU midnight. Moved to 
weather equipment building next to radio sJw::t at mtctntpt. 

2 March: Remained indoors as much u pomaible. 
Clothing. Wore shorts until 1530, 1 March. chancecl to long clothing. 
Food and Drink. Ate. evening meal l March. Ate break:fut and had glus of orange 

juice at lunch on 2 March. Drank water from 5-pllon ooftrecl CIUUI located outside Army 
tent. .. · 

Fallout. Compared particle size to graiDa of umL !'allout material white in color, 
.. like light ashes." Tent became covered with material. BDoach fallout material to 
cover thumb-nail, when planed on cathode-ray tabe (pU"t of io1lo9Phere equipment), cauaed 
that portion of tube to glow. Tube continued to glow ID dark. a wbiUah-pink color. Rain 
made material .. run like whitewash. " but did not nmove lt from tent surface. 

Film Badge. Positioned inside tent on tent-pole 'I feet lboft tent flooring. (Sides of 
24-man tent kept elevated. ) 

Linograph-ortho Kodak (Shellburst film) ID equipment nn. wbml checked during 
evening 1 March, was " all blackened at 4 mhmte• ID D19 Developer at 8&-. " 

Evacuated. In second group (1800, 2 March). 
Note: Completed high school. Present enlistment complete 11 March 1955. 

Duty. Radio mechanic, day duty. 
A'Cirvtties. 1 March: Worked until about 1700 (ID md outdoors). Took shower after 

chow. 
2 March: Worked until noon. 
Clot.bing. Wore shorts only until after evening meal, 1 March. 
Food and Drink. Ate evenJng meal, 1 March. Did not eat anything on 2 March 

before being evacuated. Did drink water. 
Fallout. First observed fallout .on tent surface. Does not remember what time it 

begm. Fallout material on desk surface iDaide radio ehact. 
Film Badge. Non, wore badge for group). 
Evacuated. In second group (1800, 2 March). 
Note: Completed high school. Present enliatment complete 24 .18DU&l'y 1955. 
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Duty. · 
.ACti'Vities. l March: ID Army area "in the woods" reading all afternoon (until 

1600-1630). Went for swin (10 minutes) and took shower just before chow. Walked 
through woods to chow and walked back to Army area afterward, returning to tent at 
1830. Stayed outside until 1900, walking along beach. Worked in equipment van from 
1900 until 2230. Awakened 11t 2230. Co~.tinued working until about midnigb,i 
.when notified to cease operations and to go to permanent building. Automatic equipment 
left "on. " 

2 March: Walked back and forth between Air Force area and Army area to check 
equipment, otherwise remained inside. 

Clothing. Wore short-sleeve shirt, shorts and shoes afternoon of l March. 
Changed to long clothing at 1630. 

Food and Drink. Ate evening meal 1 March. Ate small breakfast, and part of 
lunch 2 March. 

Fallout. Since \ was reading under t ... ees he did not notice fallout until 
- caued it to his attention at 1530. noticed material on arms which he 

described as "like pollen." When notified to change clothing, fallout was heavy enough 
to get in 's eyes "a time or two" as he walked to tent. 

Observed fallout material under microscope at dispensary. Fallout particles de­
scribed as smaller than sand particles and more uniform in size. 

Corpsman put out moistened alide to collect particles, but slide waa dry when exam­
ined. Particles collected on piece of paper glowed in the dark. Tried to repeat observa­
tion next morning, but could not find a place dark enough to tell whether or not material 
still glowed. 

Film Badge. None 
Evacuated. In second group (1800, 2 March). 
Note: College graduate. Discharge date: 10 August 1954. 

Duty. Cook. 
Actlvities. 1 March: Spend afternoon (until 1530-1600) cleaning pots and pans 

outside mess hall. After chow, played cards in mess hall until 2200. 
2 March: Remained inside all morning. 
Clothing. Wore only long trousers and shoes until advised by Pletsch to change to 

long clothing with cap at 1530. 
Food and Drink. Ate evening meal 1 March. Drank can of beer in lieu of breakfast. 

Ate box lunch from first evacuation plane at noon, 2 March. 
Fallout. First noticed fallout at 1430, 1 March. "Looked like light sleet; floated 

down like ashes. Next ciay felt like sand. " 
Film Badge. None , · ""Ore badge for men working in same area). 
Evacuated. In second group (1800, 2 March). 
Note: Education: 10th grade, high school. Indefinite enlistment. 

Duty. K. P. duty, days. 
ACUvities. 1 March: Worked outside more than inside until 1530. At that time, 
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went down and told Aimy men to stay indoors. Returned to mes• hall a.ad remained 
indoors. 

2 March: Remained indoors. 
Clothing. Wore shorts only until 1530, 1 March. Changed ID.to long clothing 

(fatigues) at that time. 
Food and Drink. Ate veey little at ivening meal, 1 March. Did not eat breakfut or 

lunch, 2 March. 
Fallout. Did not notice fallout until told by other1. 
Film Badge. None. 
Evacuated. In second group (1800, Z March). 

Duty. Powerman, electrician. 
ACUvities. 1 March: Went out to R-seotion to brtnc men in for lunch. Hauled 

gasoline to Army section and R-section. · Ate lunch. Worked on mapetoa and engines . · 
near Air Force area in afternoon. At 1530 went down to Anzq Motion and told Army 
personnel to change into long clothing. lletu.rned to work. After eftning chow, checked 
engines (reefers, etc. ) and afterward played cardl in abow hall. 

2 March: Worked outside on engine• until noon. Left reefer doors open when 
evacuated. 

Clothing. Wore short., T-shirt, cap, and hea'V)' aho• before 1500, 1 March. 
Food and Drink. Ate availing meal 1 March. and draDk coffee 1 and 2 March. 
Fallout. First noticed fallout while on way down to Army 1ectfon to advise men to 

change clothing. Appeared "like tiny snowflake•. " A amllll amount still falling next 
day (2 March). 

Film Badge. None. 
Evacuated. In second group (1800, 2 March). 
Note: Education: High school, 10th grade. Baa 5 year. of preaent enlistment to do. 

PRIVACY ACT MATERIAL REMOVED 
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Chapter 4 

DOSIMETRY 

PRIVACY ACT MATERIAL REMOVED 

4.1 INSTRUMENTATION 

At 1430 on 1 March first indication of radioactive fallout was detected on a TN3A 
meter (24-hour, continuous recording meter). Meter located at Radio-Sound Section. 
Read 0.9 ma at 1450. · 

4.2 . Fll.M BADGES 

Fourteen film badges were received at Eniwetak on 19 F'!bruary. Eight were 
placed in a reefer in the meBB hall. The remaining six were distributed as follows: 

One to Army group. AE!signed to Was positioned 7 feet above floor of tent 
on tent pole. Reading: 46 roentgens. 

Two assigned to Radio- Weather Station. One worn by _,, the other by~ 
Reading: 38 roentgens. 

One assigned to ..... (In housing area). Reading: 44 roentgens. 
One assigned to • Worn on left shoulder pocket. Reading: 40 roentgens. 
One placed on side of building in housing area. Located shoulder-high and moved 

east-west to avoid direct sunlight. Reading: 44 roentgens. 
The above film badge readings were given the men while they were at Eniwetak 

(source unknown). 
Dispatch No. 240 431A from CTG 7.1, Eniwetok and COMNAVSTA, Kwajaleln, re­

ceived 25 April, reads: 

" Film bad(e readiJIC• are u follows: 
ffr ff r 
40r ffr 

$ 5 ?. 40 r 52 r 
40 r •Or 
~r Hr 
40 r I\. 91 r 

:: J23 I v ~0C:.~ of TU T, TO T.l Wll1l compl•~an !,' .;.l'UiOA, u 
which time tbi8J ..W be forwarild to AFSWP." 

The dispatch contains the distribution list for the film badges as originally proposed. 
However, as previously stated, only six of these badges were actually distributed (see 
preceding paragraphs for distribution). It is further noted that the film badge readings 
of the dispatch differ somewhat from the readings reported by the men who wore or were 
responsible for them. 

The final estimated values of the exposure for the Rongerik Group are corrected for 
shielding from buildings and differ from the film badge readings and the doses calculated .. 
from the dose rate and decay curves, aa discussed in Chapter 1 of the final report of 
Project 4.1. 

43 

PRIVACY ACT MATERIAL REMOVED 
- - .-" 

-J I I 



PRIVACY ACT MATERIAL REMOVED 

4.3 LOCATION OF FU..M BADGES AND LISTS OF PERSONNEL WORKING IN SAME 
GENERAL AREAS 

l aasigned to Sieber (Army group) 
Positioned on tent pole 7 feet above 

floor c>f tent. 

2 aasigned to Radio-Weather Section. 
l badge worn by .... 
l badge worn by_-. 

3 located in living area. 
lwornby ..... 
lwornby--. 
l located on side of buildlng. 

c -.. , _... - . ·, 
J J ~J I "' ,.,'. .. , 

,.. 

,.. __ ,_ 
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Chapter 5 

EVACUATION and DECONTAMINATION 

5.1 EVACUATION OF PERSONNEL TO KWAJALEDi 

Eight men (flrat eight in alphabetical order) were evacuated from Rongerik vta plane 
at 1245, 2 March. The remaining twenty men were evacuated via plane at 1800. 

5.2 DECONTAMINATION PROCEDURES 

Upon arrival at Kwajalein, the personnel from Rongerik, the evacuation planea and 
their crews, were subjected to a thorough decontamination regime. 

An emergency decontamination area had been established. This area conaiated of a 
large shower room and two buildings for atortn.g cont.amtnated clothing. The buildings 
and the surrounding area were enclosed with a temporary wall of burlap. 

Each man took from 5 to 11 showers on 2 March. 

5.3 RESIDUAL EXTERNAL CONT.AMINA TION OF RONGERJK PERSONNEL 

The pre1fminary :readinga of the external radioactive contamination of the Rongerik 
personnel (on 2 March) ranged from 5 to 250 mr/hr. Following repeated ahowera, the 
counts were reduced to from 4 to 25 mr/hr. The decontamination program wu continued 
through 6 March, with readinga being made on each succeHive day. These readings are 
ahowa in Table 5.1. 
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DISTRIBUTrON 

JliUtary Di•triblltiort Cot•goriH 5·50 and 5-70 

l Aan. Dep. Chi•t ot St&tt tor M1ll't&l"J' Opent1cma, D/A, 
llUIWlgtan 2,, n.c. A'l'l'lf: Aa•t. ~t1ft (MSW) 

l Chiet ot lleeeerch &114 Deft~, D/A, llaalWlctCC 2', 
o.c. ATlll: Atcmic I>1T1Ucm 

l CIUet ot Ordzlance, D/A, II~ 2,, D.C • .u'rll: 
caum:-AI 

l Chief S11D&l ott1oer, D/A, PIO Il1T1Ucm, llaalWlctCC 
2', n.c. A1"r!I: SIG!Ul-8 

l 'Dl8 Sursecm Geur&l, D/A, llulWICtem 25, o.c • .u-m: 
Chiet, 1UJl lll.T111cm 

2 Chi•t Cheaic&l Ort1cer, D/A, llu!WlctaD 25, l).C. 
l 'Dl8 Qwt.rteria11ter a-r&l, D/A, WulWlctaD 25, D.C. 

A'l'l'lf: lleeeerch an4 lleftl.Opmnt I>1 T • 
i. OU.et ot !l:ic1DHr•, ll/A, llUh1JICtCD 25, l).C. A1"1'll: 

llRiD 
l Chiet ot TraneportaUcm, lUl.1tu7 l'lamWll an4 Izltel• 

l.1pDoe Il1T., lluh1z1Ctcm 25 1 l).C. 
3 C-41Dc a.aarei, lldq•. o.e. Contizient&l >.:nq C-4, 

rt. Monroe, V•. 
l Prff14mt, Board fl, llMd.quarten, Ccmt1Dellt&l A:nq 

cc-=, n. sui, OlllA. 
l PrH14mt, Board 12, llMd.quarten, Ccmt1D911t&l A:ntt 

c-4, rt. !nm, I)'. 
l l'r9114mt, Board 13, !Mdquarten, CcmtiJlmt&l Anl!1 

c-m, n. lMlmJJll, a.. 
l Pr9Udellt, Board ti'>, !Mdquarten, Ccmt1D91lt&l >.:nq 

c-4, n. :aiue, Ta. 
l c-nd111C Oeaaral, lldq•. 111'et o.s. >.:nq, Ooftniar'• 

Iel&lld, lw York 4, I.I. . 
l C._.ndl"I 0.Mral, lldq•. hcalld 11.8. A:nq, J't. Oeorp 

G. Meade, Md. 
l C-41q O.Mr&l, !dq•. Third 11.s. A:nq, J't. McP~rmcm, 

Ge. A!l'rll: ACotS, G- 3 
l C-41q Geurel., !dqe. Fourth 11.S. A:nq, J't. Saa 

llou•ton, Tu. A1"1'11: a-3 Section 
l c~111g Generel., !dq•. 11tth 11.s. >.:nq, l.66o i:. ll;rde 

Park lllT4., Chicago 1,, Ill. 
1 c~ a.nereJ., lldqe. Buth 11.s. >.:nq, Prel141o r:st au 

rra11c1eco, San l"rllllC1acc, Calif. A1'Tll: AMOCT-4 
1 C-nd'"ll General, U.S. Arrt/T ~ar1bbMD, l't. Am4or, 

C.Z. A1"l'll: Cllil. Ort. 
l c~ Gemral, ·t!SAlU'All'l' • MDAI, n. :aroou, 

Puerto Rico 
1 c~ Gemnl, Southern Europeen T&alr. J'orce, 

APO l.68, Kw York. If.?. A'l'l'lf: ACotS, G•3 
2 C~r-1.D-chiet, Par !ut c-m, APO'°°' SU 

rnnc1eco, Cal.it. A1'Tft: ACotS, J•3 
l c-ndln1 0-ral, u.s. Azsr J'orcu rv JMt (M&1A), 

APO 343, S&n l"nlM:Uco, C&lit. A1'TI: ACotS, G-3 
l C~4illc General, U.S. Msr AJAUa, AFO 9112, S.ttl.8, 

W&&h. 
2 C-nd11111 Ge!leftl, 11.s. Azsr Jmope, AFO li03, lfw 

York, If.! • .u-nl: Ol'Of Dl.T. 1 CCllb&t Dn. Br. 
2 c._ndlnc General, 11.s. AZST PacU1c, APO 951!, SU 

rnncuco, Cal.11'. A1'?11: c.l. ott. 
l C~t, C-U Uld llener&l St&tt Col,l8p, J't. 

Leevenvcrth, I&ll. A'l'1'1f: AULS( AS) 
l C~t, Arf1l1 war College, Carl.191• Barncu, Fa. 

Al'TN: L1 brary 
l C~t, :Die Art1U.?'7 an4 GW.ded M1H1le School, 

Ft. Sill, Oltla. 
l S.cret&r1, ni. Allt1a1rcratt ArtUl.9?'7. Uld GW.ded M1H1le 

School, rt. Bl.1u, Tuae • .A!l.'Tlf: M&J. area I>. llre1tePA, 
Dept. at Tactic• and CoS11le4 Arma 

l Cosandilll! General, Arrr:r Medical Sen1c• School, 
Brooke Art11T Me41cal Center, rt. Saa !au•tc111, '1'9z. 

l I11rectcr, Special ll•poaa :C....~t ott1ce, 
llM4quarten, COIUllC, rt. Wa•, Ta. A.1'?11: 
Capt. T. I. Slt1mwr 

l Commlldant, Wal te:r Reed Anti Izlet1 tu.te ot Ree.arch, 
Walter llM4 .Antf Me41c&l Cellter, WulWl&'tcm 2,, D.C. 

l 9uperilltendent, U,S. M1l.1tu7 ~' llHt Poillt, If,?. 
A1"1'l'I: ~. r:st OZ'dDuM:• 

l C~t, Chaaic&l Corpe Scllaol, Ch.aical Corp• 
Tra11l1111 c-m, n. McCi.11&11, .ua. 

2 c,,_nd1nc Gen9r&l, lle•earch an4 llDC1nMr1111 C-"4, 
Ar1J11 Cllaical Center, Mil. Am: lleJN1:7 tor :RV Ul4 
lfcm•'l'a&iC *ter1al 

2 c._""1n1 ClWftl., AberdMD Pr'a'rizll arol!Dd9, Mil. 
.A!l.'Tlf: tor D1.nctor, Jll&ll.1llt1c• lleHarch l.abofttoZ'7 

l C_,,41lll Gemral, 1!18 ~r Cellter, rt. llelT01r. 
Va. AT'1'1': uet. C--.nt, !Dc1DMr School 

l C~iDI Orticer, !Dcizieer lle•eerch Ul4 :C....lopmzit 
I.abcnta17, Ft. lle1To1r, Va. A'l'l'lf: Chiet, '1'9chll1cal 
Intell11•11c• l!rmu:h 

l C-nd•n1 Otticer, Pleat~ Aneml., lll7Yer, If.". 
Al'TN: ORilll·TIC 

l Ca-nd1lll ort1cer, Arf1l1 Me41cal Jle•eerch l.aboftuirr, 
rt. mm, ET· 

2 c-ndlnc ort1oer, Clleldc&l Corp• Cbamc&l an4 lla41o· 
locie&l I.aborato1'7, l.Z7fl Olaio&l Cuter, Mil. A'l'l'lf: 
'1'9ch. Lib~ 

l c,,_nd1nc Ort1oer, ~portat1cm RW> Stat1cm, J't, 
11.L•tU, va. 

l C~t. b Tr&neportat1al:I School, rt. bt1•, Va. 
AT'1'1': Security an4 Illtonat1cm Orttoer 

l I>trectcr, Techn1c&l DDc-t• Center, lftlle Silll&l 
IAbontoZ'7, llelmr, If .J • 

l DI.rector, \late~• l:l:peru.nt 9tat1cm, PO llm 631, 
ncuburc, M1u. .u'Tll: Lib~ 

l I>trector, Armed PorcH tllet1tute ot J'atholCCT, ·\/altar 
l!Md Arf111 Mldical Cellter, 682' l.6th Street, If.II., 
llU.b.1ngtall 2,, D.C. 

l I>1reetcr, OpenUcme llenareh attic•, Jollm l!opk11l• 
tlll1T•n1ty, noo Camuicticut An., ~ Cbaae, Md, 
lla•h1~an 1,, l).C. . 

2 C,,_nd!Dll Genlral, Quartenaner ltHearch an4 l>eftlop• 
mnt C.-nd, Q\l&rWramt.er F.eeearch an4 IleT•lopmllt 
Center, ll&t1ck, -. •• A'l'l'll: Cl!l\ L1&111<11l Ott1cer 

l CcmmndADt, b AZfllT AT1&t1c*1 3chool, rt. llucur, Ala. 
1 Prlleident, lloerd No. 6 COllAJIC, .rt. lluclter, Ala. 

lfAVY ACTIVITIES 

2 Ch1et ot 1'an.l Opent1cme, D/K, 11Uh1Dltan 2,, l>.C. 

l 

l 

2 

i. 
l 
2 

l 

l 

l 

ATlll: OP·36 
OU•t ot 1laTal Opent1cma, D/I, llaah1ngtm 2,, l).C. 

Al'm: OP-03)D 
Ilirector ot Raftl IntellipDce, ll/K, llaalWlgtclll 2,, 

l).C. A1'?11: OP..922'7 
Chiet, llur9au ot Me41cizie an4 lluz'lft7, D/K, W&&h1.n.gtcm 

2' 1 l).C. A1'1'111 Special ll•pcm llet- DiT. 
Chiet, BurMu ot onmance, n~. llutlillCtCD 25, I>.C. 
Chiet ot lfaT&l Pen_l, D/rl, 11Uh1Dltan 25, D.C. 
OUet, llureell at Shipe, D/s, ~ 25, D.C. ATlll: 

Coda 348 
Chiet, Buruu ot Yudll Ul4 DDcu, ll/s, llull.1.ngtcm 2,, 

I>.C. ATT!f: l>-440 
Chiet, Bureau ot Suppl.1H Uld Account•, l>/B, 11Uh1n&· 

ton 2,, D.C. . 
Chiet, Bureau ot Aercmaut1c•, D/K, llaah.UICtcm 2,, It.C. 
CClllll&nder-1.zl-chiet, u.s. Pac1t1c Pl.Mt, Pleet Po9t 

cttice, Sen l"nlM:Uco, Cal.1.t. 
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,(·11~i11vity t>f tl1(•,p a11imnl~ to prMrarlC'U a11cl <l('tJIP expn~:1re to J"{'ll!'lrelli11;.: g:irnmJ rays at 
v:in111t~ t'XlHlS\:rr- r:1.tP hJs provided a b:tsi~ f(1r the C:'tiniatinn .,f ~qrviv:d <ii Juulf' .... :ic 3t1irn:il...;; 

'""'· f11r: iif'rlll••n'. 1hl"'(' d:11:t nre vali1:iblt· ir1 preuini11f: the unk11rn111 , . .,11.'>f''J!l''li<'P- ioi rnd1a1i"11 
l'\'.IH1-.:\!rf' 1•n I11:t!1 

Tiu· J.I '· :· i1°r q1·1111· ~\,('ep. go"t.<, burr .. -, :11,d dc,g" hflVC :ill pr<•v.·d t•· I><.·"'' ti1°· r:.itq!e ,,[ 
~"11-;;:.11 r:rd-. :""'•"llrPd 111 air, with liihter:d, hll11111-f1rlu r~-1>1· expo:;nn· Tl1" ti-..,111· cl•r'(',.; arc 
1i1111· h \r 1\\ (' r :1: ,d the.-•· ,.:.!l UPS w i \l be <l1:--:.ru..;sf•d. 1\ .. ·n1p1Jral \':lrt:1 ! j,111 r1f r:ld 1:1t1~ ·: t . ..:l':!;;;.11 1 \·1: y :1 f: l' r 
:1 "-ir1~\_,. :--11h1t·· lt:.d rxp1J:'-1~n· v:1rH':-- ~··;"ally fr11n1 ~ru·f'ies H· 1Pr·1r.• ..... TJ1c jJ:!.! ~l)[J":P·- ·11 p_·r·,~v 1 ·r 

frn111 a11u,iri:.l1l11-P rxtn?111P1y r:.ipi·li .• · a11d r11rf'r,:-; a JH'rind :1i lL~L-kPd r:1J11Jrt·~1.<.11 l--· i"i1~=-Jwt:p 

'' .... \11wpr rv ro ',,,·fr "·)iji,. •lie httrr<.• app"Hi' 1" b(• the ~k\\t·,;t Extru1wh Y:.ci:.\ I· J "' ttrn, <ii 
n' ... l11>1:--1· t•• 111\\Pr ~i··~f' 1·:tt(':-' h:\VC 11e{\1_i set 11 u11d tbr .... e wili l) .. di ... 1:u~..:,1·1l .~1 dt·t;...1! 

:1- .-L .1' ''·'~ n wl L>t ·11 .,1_ ·i l:,J,frct:-:. of F n.llo)d J:aU.ta! iun r11 .11 (, ,., f{. ~u r. RT:\. C1 J;.. .\ r •. Brqr.!-\havr-11 
:\ati"n~I L:,l_ ... rawry, Cptun, :\. Y., 11910. 
Thi,; pr..-,;e\'.~,ttion de~nibes the a<·11te aud ciehyecl radialln•1 ._.ffretg un u ln1'11.ll< pupulat1•111 

:11 i idl·J.t:.lly ('XP'-'·'"d tu follouL in the :\br,;k1ll hbads in]' .. "il. The s·2 Jlt:"µlE' ). P.<11q.:ebµ a11rl 
:!:; J.1pa11t·~e ti.-l1E'rmen re<·ei,·eu the largest expo~url" whil'h hcJ\\eYer, pri Yl"u to bf' s11blPthal. 
l lc111:ttc •il1;..'.:i< :tl d 1_'f ·rr·~.;;;.1un fro en ''hole b(ltly irradiat 1r •n. b1trIL:-' r.f the s'r..: .: ~:.rl ti 1; l:lt!1 1h f r')m 
~ki:r irr~di.1•i .. :1 '111d i111erirfll al.>5orption of r:,dionurl1J"." resultl·u. Xe:,rly r··mplr·IP rl'<'O\'t•ry 
fr,,:11 :11·1:11· e·,1-'''" :rP w:1~ evider1t Ly r,ne YPflr. In rh(· :\hr~hallt»(', bter L1 .. l11.::- l»el1e\·cd l<• be 
n·Lt 1('d t1 1 ":..r1 '"'Ure Wf:rr- :-tn 11-yt>3.r Li.~ in e~Jn\pletf' r1•rc•vcr.'- of µcriphe1~.l h\11·11! ('lP1:1e11t::;. tl11~ 
1 wc l•Tn·111 i...' uf '.tbq•1t d1..1u},i~· tlie i1.;1t.:1l nttn1ber cif n1i;;r:1rri~tµ:C."' ;1lld ~t dlLu·t11:. Jlu 1 1Lg i tw e:;p·i~t-'d 
v.1 :!: ..... !, d·:r:::. di'· frrf:.' . .t ~:t :1r;, :=:.1in1e rcsidu3l :-1<·~lrring: :..Ld pi~111i:.·~1 ,d11·~T •l1 . ..: .1· t!1f' :::iH· ... ,,f 
pr"\.~l11•is '"ht"tL •l'lrn...:' .lnd a ~!i;!ht rPtardation of ~r.i·w1h :1 11d dl'vel 11 pna-1i1 Iil:li'.ily II• t':\ftq::-f>d 

i111.\·~ T~lf' n1,.~· ~:.:::~~'.c:~t:i Lll(' firidi11g lLi..; b(•t'Jl tht· lil.:Yl'lc1ptllt"1lt t•f :L_-,·11,:d :d111ur:r:.1lil~·;:3 

~ ....... \\•·!"':· ~ 1 :1'.. ! ~.: :··'.1:·:-- 1>1•...:'" P.'\p1i .... ;;.n=- in lfi :\I:1:r . ...;h·tll(·:--.l' l·hi!1lr(·11 :11•d :~ :1· .. d: ...... pn·-:~ni·.1-;'.-: ;:;;: ·1 

rr'l•l~ ,,f i:.i··,;: f':-.:!'""'' .rt· t(1 irJt€'rn:l.11y u..b~u:·J)('d r: .. d11i:11dit1f'"" .\11 lt'1 ch.:.t~~~1 \\1:11' t·\~• .... t.•d :1· 

lf.· ....... th:ii: !O :.('.1.r . ...: ,,f '.i\!t"' S~' ~ ni th::-: :1J;f' gnntpl. H:.i:;:"d un r:tdi(,ctF·1nil'al ",.1ri11f· a1l:Lly::t·~. it w:\.'...: 

c.-11m:1tt·d tl1:1t tLe tli\ rlJid dose in the you11ger rhildren w:i:< 7-1-IW rad, ur ah .. ut lO tinlf'.; tlw 
,._, ir:::i·..-d aol·d: <!··"P di;" hqrP!y t1J the 'n\:d!Pr ,-ize .,f thPir th,-r<>id". Tliyrnid >;trl);•-ry in 11 
1 ,:~1·..., n·\·t""::\··l :1, '. .:..:~-...: .. { Lf•!tigrt atlt:11r11:1:d11tl.- g11it 1_·r .:i.nd 1 '':i:-C 0f c:l r ~:i ~'-HI-:.· :.H • 1\'l 
\\"111':1! Tw., r···~--- \\'il. t• g:re:llt'~l g:ruwth ret.'.lrdatiton h'.1\'p df\'f'inpPd hq1ootl:\ r11iu1~m arid '"llll' 

1.r · :1e ,,rf,er 1·hilr~rP!l .'b1.1,v t'\"(dence vf rhyn1id li~ p11fu11cti(•L. i11dit·at~1._!! tL;li i!:j111::· it• ll1i-.; 

• •1>'.°" 1. i, l hl· r.1 · :c:,1; ·.- 0
.: Lie r.,r in growth rf'I archtirnr. E:irly im!il':1! iu11" are t h:1t U:<l· • ·f \hyr•>11l 

b 0 rr11u11e trr:11111t>11: ill t lie rxpor~ed i.:r<Jup is h:i.vini; a bcnrftrial effrn in reduciu:= u.,.i11lf'S arnl 
e1di:1n1·i 11~ gr•.1Wt h i11 the childn·n. Eff Pcts of rC'sid11:1! fallout ro11t amin:H tun 011 bPdy bunlems of 
r:id1<o11ll<'hl1:,.; of the H1J1tgel:tp pt>oplc will also be briefly di:<n1~sed. 

l la-I Tf:f Ejrfri< of Gn111111n Rrufiatinn Combi11ed trith lrciglilfu"1e.~s oa Bioloyic Sysltm:t in 
8iosrrtdli1e II JoH.PH F. i'\t:;\DE1tl'•, Biogcif'll('<' Progr:1m~, Oflirc of Spaee Scicure aud 
.-\ppli('a\i1111~. ::\:itional APr1111autirs and Spare AJministrntio11, Wa.:shingt<in, D. C. 
Thr efTt·•'t,- uf combined weightless11e~s :111d rn<liation have b£•('11 determined on a variety of 

1 ;,-j ng 11rg:ll11,m~ 11,;i ng mensurt:cl qnant it ic:s of gamma radiati<>rt frurn a k11ow11 :<uuree, 1"st run-
t i11m, ro11t:,i11('rl in Bio,;;atcllite IL The objectives of the mis5io11 were to stud~- t11e pos5ibility ·. 
t h~t tbf' effpt·tivP1ress of radiation is modified by some other fa(· tor in spare flight, partirularly 
).'.rP:itl.1· red11ced gravity. As will be demunstrated, such motlificntions did ocrur as revealf'd by 
1 lrl· res111ts <Jbtai11etl i11 seven rrli.able experiments previously studied in Earth laboratories. 

Ttie sever1 experimP11tal systems included Tradc.~cantia, commonly known as the blue flou.·er-­
~pidcTwort, .\"e11ro.•pura crassa, larvae and adults of Drosophila 111elanogasler, Triboliurri-con-
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t-11"'"''. h·~1')!t'!tit..· l.J:lrt~·-·.·l --. 

._,,, .. tun'i .. ~. P:irtiru\ar en~~, 
niu; :l ~ ir.i::.;;. ] 1 l,. .. n t l<· :1 l e\.;Jc" ~ 
k"...:!:f· ....... j r. i:-n t hf' ('1..,'r~1: ,; ;,· 

Tl·t· L,;,1\.1gi·.· dt""·;;;:i.£:::1 ,,f - . 

~ , • · r i · • 1 • '. •. t • • r · l • t:!i v l r' 1. ,11.·' 

l '" - F·'· 
t: II T :'d 
• 1 l l t' ); '·.' · r> 

1 
: ' :- ~ :-. • I : i '. ! ~·. :._ . 

r~ld\t1_ .. p::._1; l\(•. l il~· :--:::-•C· 

t:1··i(11- ~ . .-·!1 ~.::; tcnq1t·r~~··. 

dr.i;;:- L: ...... ,~0:1.\·· li...LCtf'r:. 

,r,~11Ptl1' r.:•;..::::1~·.trJT.\. lllt'l·i.--­
~ . . 

T\Y11 c.Lr:j_·~Tnt :;.t rJ.n~:=: \' 

,~ru\\tL a11,l v:rq...:. ::Ltl:H 

~'pcrln~P:~t p1:.i11 i:·,r111d 
t"Pll d1· .. -:..:'.••n:"' 111 f.l~:r·, .! 
:i1.ii::1r:: ph~1::-I?' pri,1'." t~· 
i1(•:~r.1·!·;.1rL(iJ;. :tn.l ;hr··· 
i1·i:~.- Th? 1)l.111 u~c·l.·, 
t (' !': : l ~ ! , , I • l \ , '.. l: ~ l t ( ~ i \ ' : 
,; .- . 1', 1:;:; :. lt.l", ! 

Cll'L-: \\lll be· p:·\-.:::.(';.t''·:. 

Tt1t ,e result, will be. ·_,.: 

~ lt1· :i1. i tl p:1 r: . 

l '" -:\. Gu,ru r Ff .. ,.:· 
_Hi--'"" r. J i•« 3,, 
tury' o.~k l-~1ii~P T, 
Th,. ~cnPc ir effl'l'lS ' 

11 n1 i::.:=-\un w~.s :;tHci.le 1.l 

of :\Pll:·"3!'"rn :u•<l th,­
cul\eru·d un tl1e :;11rL1 .. -
11nJ 1q, the gru1111rl. Pt•o 

curve•for~urviv~\nf t 
si,·e Jt:th:il mul:\t101<~ 
r~ef's~ivc lethal m11t:'"'·"· 

Tlw recr.s;ivr !Pthfli :1, 

and m11lt iloru~ de\eu"" 
tvpe, "reparal:iil1ty" :\: .. i 

l're:<ent dat:i frcim thP 
missi"n indicate that ti1 
radiation on cellular rn:t• 


