
I 

I 
I 
j 

' ' - __ _J '. 4. 
PR\VACY ACT MAIERIAL BEMOV 0 ~ 7) ~ ! :. r. r. r"-. ; ~:. :: !.=-:!~~ ~~~.: .. ; 

._, ~' -~' ; . l . :· " - .. -. ·-

It Hf\JHt we mft 
. -· 

0 

ATOi·aC ECHB CA3UALTY COIMISSION 

Prelimi~ary Report 

l{edical Report on the Fukuryu Maru No. 5 Incident 

by 

John J. Morton, M.D., Director, ABCC 

Jack J. Lewis, Lt., MC, USNR, Head of Hed.icine, A.Bee 

Seiichi Shimomura, M.D., ABCC 

Ta1'.ashi Fujii, M.D., ABCC 

Mary Sears, M.D., A:BCC 

Katsumi Tsuchitori, Chief Technician, ABGC 

·~·~,;.-~ US DOE ARCHIVES 
126 US ATOMIC ENERGY 

RG COMMISSION 

Collection J2 6' I'\ 
Box J~ fu - ') i-3 ) 8C'f '3 

Submitted: 26 March 1954 Folder~~~'.;_[~~~~:_:;:~::__ __ 

ftON-CC!?P 

+c, &a;:.,.._1r1l 
PRIVACY ACT MATERIAL REMOVED 



TABLE OF CONTENTS 

INTROIXJCTION 
Background and significance 

CASE HISTORIES 
Tokyo cases, T-1, T-2 
Yaizu cases, T-3, T-5, T-16, T-18, T-19, T-22 

CHART OF RADIATION SIGNS AND SnPI'OJlS IN ALL PATIENTS 
HE!~TOLOGY REPOR!' 
Hfil!ATO:WGY RESULTS 

Tokyo patient T-1 
T-2 

Bone :marrows, Tokyo patients 
Yaizu patients White blood cell counts 

Dif !erentials 
Red blood cells and hemoglobin 

Bone marrows, Yaizu patients 
RADIO ACTIVITY SURTh'Y 

Tokyo patient T-1 
T-2 

SHIP 
Crude drawing of ship 
Radio activity of ship 

SUGGESTIONS 
PHOTOGRAPHS OF TOKYO PATIENTS 

T-1 
T~2 

~ 

1 

5 
13 
21 
23 

2.$ 
26 
27 
28 
29 
30 
31 

32 
34 
36 
37 
38 
39 

40 
48 



I • 1\f ~ ~tiL'I 
• I I g 1 .. t ~ ~ il .• 

~ ... Ip- ' 
2 

I GF .... , i 

So~eti:ne in the early morning hours of 1 l.farch 1954, an atonic weapon of 

unknown coreposition ~~s detonated on Bikini Island. According to unofficial 

versions, the bomb was of i!DY.,ense power. 

Some 80 to 110 miles east of Bikini, a Japan~se fishing vessel had put 

out its lines.Upon seeing the flash the ship 1 s captain immediately steered the 

ship towards the East a~~y from the island. ApproxiDately two hJurs later, 
.... 

while the crew was feverishly bringing the lines and catch aboard, the sky 

darkened and there was a shower of fine ash-like ffiaterial lasting four and a 

half hours. TI:le crew stated the "ash shower" ca"Ile towards them propelled by 

and East wind. 

v,'hen members of the ship's complei:·:ent began showing evidence of eye irri-

taticn, r::.alaise a.'1d nausea, to be followed later by skin pigmentation and 

vesiculation, the vessel sailed for its ho~e port of Yaizu, Japan. On this 

return trip the crew members washed the decks, bulkheada, clothing, and them-

selves in an effort to rid therr.selves of some unlmO\m factor. Upon landing in 

Yaizu, the ship's captain ordered his entire crew to the local hospital for 

checlrups, before going to sea again. The signs and syn:ptoms of thBse rr,en were 

highly suspicious of rad:!.ation sickness, to the lccal physic:.ans. The two 

s2.ckest crew,: en were sent to Tokyo which started a chain ,of events leading to 

the realization that the crew, vessel, and catch h~d been cont~Tir.ated with 

radioactive1!laterials. Steps were i.Ll.r:..ediately taken to ccnfiscate the cargo of 

fish (7~inly tuna and shark), though tha crew had partaken of s~aller fish 

cauc,ht during the fall out. 

The signific:ance of this unfortW1ate incident cannot be over estin,ated 

because of the follo~~ng facts: 
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1. For the first time a popul&tion has been subjected to a highly radio-

active fall out for an appreciable length of time. 

2. This small popul&tion was or.ly radiated and there could not be the 

other factors of blast and heat. 

3. This radiated group, because of the circun:stances, was forced to live 

in a radioactive contaminated shelter, w~~r radioactive clothes_,, eat radio-

active food, and wash with radioactive water. 

4. For the first time a group has respired in a radioactive atmosphere for 

several hours. 

5. For the first time a group has eaten highly radioactive foods. 

6. There is the highly relevant question of a ship fleeing tol-.o.rds the 

East fro::n an event in the • ... -est runnin;; into a rac!i.oactive dust CO!I'ing towards 

it from th~ East. 

7. Hew w.i.11 the signs a.11d sympto::is of the fall out effects differ from 

the r~ciation effects of tha ~..iroshi.-:i.a and Nagasaki bv~bs? 

8. Lastly, \':hc:.t will be the ultiT.ate fate of these men not only in terms 

of days or years; but in teI"!llS of their age of death, cQuse of daath, procreation, 

genetic mutations, etc.? 

At the raquest of the Ato:nic Enert:;y Co~.:.::.ission, the diractcr of the Atomic 

Bomb Casualty Commission was asked to proceed to Tokyo to deter:rine the condition 

of two lJatients ·who were reportad to be there. Ee was ir.st .. :ucted to r::ake as 

careful an appraisal as he could of t~eir present status &nd of their progress 

since arrival on :Karch 15th. These two patient3 , .. era considered to be the Eiost 

seriously injured of the crew and had been take~ to Tokyo U:-tlversity Hospital 

v.·here Japanese e;q:ierts would be res?onsible for their e.Aa!:lir..s.tion and treat.::ent. 

r 
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It was indicated that after this survey that it would be highly desirable to see 

the other members of the crew at Yaizu; to rr.ake appropriate examination of them, 

and to render any assistance possible to all the patients. Tne ship 11 Fukur:yu 

l-i:aru" was to be !I:.Onitored for evidence of residual radiation activity and reports 

on all the above to be sent to :fashington as e;;9editiously a~ possible, 

Arrange~ents to get to Tokyo quickly were facilitated by the assignment of 

a C-47 by the USAF which brought us to Tokyo on Thursday, Ifarch 18th, landing 

at the airport at 1300. The team selected from A.B.C.C. staff to take pc.rt in 

this activity were: 

LT, Jack J, Lewis, USNR, Acting Chief of Medicine 

Dr. Seiichi Shimomura, General tfedicine - bilingual 

Dr. Takashi Fujii, 1-!eclicine, Hematologist - bilingual 

Dr. Eary Sears, Nedicine, Hematologist 

:t-aso Ka.tsumi Tsuchitori, Laboratory Technician, very ex.1erienced 
he, .atologist 

The proper Japanese authorities were contacted and arrar.ge:.~ents made to 

exa...'Tiine the patients at Tokyo Uni Ysrsity Hospital on l·:arch 16th. Dr. 1-:asao 

Tsuzcid. \,-as cooperative and helpful, A complete physical examino.tion of these 

patients was obtained and is here subtended in the body of the report. 

There being no racliation physicists in the A.B.C.C. group, assistance was 

asked of the Ar:ned Forces. General Standlee offered the services of men in 

his Command -who had been trained in this discipline. C0lonel l·:cNinch was put 

in charge of this group. The Air Force also supplied a competent tea~ under 

Lt. Col. Arthur l·:eek. 

The secor..d phase of the investigation at Yaizu was carried out on 1-~arch 20. 

A C-47 pl~ne took us down and back, The medical group and the radiation physici~ts 

. ' - .... ,. .... "' 



·were joined by Dr. ?Iakaic:..zu.'ni, Dr. Nagai and Dr. Hald. for coordination of this 

effort. Dr. Nakaidzuini, p~ofess0r of Radiology at Tokyo University, had moni-

tored the ship and had seen the patients several times since they had landed 

on March 14th at Yaizu. Dr. Nagai and Dr. Eaki represented the Nationc:.l In-

stitute of Hec..lth (Dr. ?faki acts as Co-0.irector of the A.B.C.C. in Hiroshima). 

Dr. Nakaidzumi was of the greatest assistance to us. He guided us over the 

ship, indicated the spots which ~~re of special interest. He allo~~d us to 

take whatever sar~,ples we desired. He conducted us to the fish market and cade 

available the fish which had bee~ saved for scisntific purposes. He took us to 

the hospital and had the physicists use their Gsiger :our:ters on the hair, nails, 

etc., of the patients. 

All 21 patients had been assei:nbled in the hospital there_. Four of the most 

seriously injured according to their lo~ ~hite counts) anri three others as a 

sarnple of the remaining 15 patients were e.xa:nir.e.d. This study will be added 

in the body of the report. 

The report of the radiation studies will be suppliP.d by Colonel Heek. Dr. 

~Jakaidzumi has promis13.J:i t0 give us co~plete ir.for:i.ation on his monitoring of the 

sbip from the first date he e;~.ined it up to and ir.cluding his last eY..ari..ination 

as of i·~arch 21. This will be added to Colonel l•:eek' s repc~t • 

• • 
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In the f ollo'ldng accounts of what befell various ~rew-me~bers of the 

11 Fukuryu Y.aru", it mt:.st be st:-ongly e.uphasized that of all the 23 men only the 

two Tokyo patients were adequately ex.aniined. Even in tnese latter cases, all 

laboratory reports are from the Tokyo University Ho3pital 1 s charts, 1·1hich were 

generously opened to the A.:t:.c.c. phy~icians. The 21 cases at Yaizu were sketchL 

reviewed. There were seve~ less tha.~ adequate case histories and physical 

e.x.a.url.nations. The A. B.C .C. per5on.~el -.. .-ere not allo\-red to p.:;rform any laboratory 

tests. Beca~se of the restrictions in time ~nd examining facilities, the four 

pe.tients with a white blood cell count below 4000 at any ti.I!ia (most severe 

catagory) and three other patients, whose white blood cell counts were within 

the no~~al range (less severe catabory) ~~re e.xor"..ined. Thus a total of nine 

ca:::ies 'r.nere seen. 

T-1 

':'his rutient f~lt well until i !-~arch 1954. At about 4 a.m. 1-'.iarch 1, 1954, 

he saw a red flash on the hoj:izon to the east (this was through the cabin win-

dow) • He i:n.nedia.tely went out on the deck and through dc..rk glasses vie\·:ed tne 

flash, which continued to be e·~dcnt for three rriinutes. The sldpper of the ship 

thougit the flash was due to an ator!lic bomb and, therefore, ordered tha bringing 

in of the fishing lines. Five minutes after the flash th~re was a loud blast 

and t\·;c rd.nutes later there ware two iaint reports. About c!"le .s.nd or.e-half 

hours 12.tE::~' the patient noticed a darke:::-.ing of the sky and i:.her. there was a 

3hm-:er of ash or dust. At this tizr:.e the ~hip '.i0.3 runn..:L."1g to~.::.rd the ec.at at 

three knots per hour; the \·:ind was bloi,..i.ng towc:.rds the wat,t at appro;:i:nately 

t1·:0 :;;eters per sE:.:ond. 

us 3 
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While the patient was working on the deck he placed one towel on his head, 

anothar tc\:el around his neck. He was wearing c.. rubber overcoat, a slBeveless 

under.shirt, a cotton fundoshi, cotton ur.r.-3rpants, cotton gloves, and long rubber 

boots to the knees. He was not wearing socks. Around both \o.Tists he had 

\·:ide (3.0cm) rubber tar.ds. His entire body was soaked with sea water and 
it 

sweat. He states ~is body was covered by the f~lling ash and/adhered because 
,-

of the da~pness. The ash par~icles were pencil point in size and rdther uniform. 

Due to irritation his eyes b~gan to s@art, then tear, and finally there was 

pain. He, therefore, ~overed as ~uch cf his face as possicle with a.r.other towel. 

The lin-;s were fi::ally brought in at about 10 a.m. The decks were washed 

ciown with sea \o.C...ter. The patient then washed his head and face with <3a \'ater 

and "n:caogen". TIBn he uent to his bunk, took off his clothes, except for the 

wrist ta:-.ds, and ~<:! .. apt until 4 p.m. Upon av;akenir.,; he felt well and wc.s hungry; 

hG\:ever, there waf: a heavy yellow secretion drs.ining froJI. his eyes u.nd his 

hc.."'1ds •vere s;..oller. and pa.inlul to the exclusion of clenching hir; fists. 

Cn the :r;crr..!.!:.: of ~:arch 2 he was only able to 09en his eyes by pulling the 

lii:i.s apart 1!rith his :'i:-i.ge.;,'s £-3 the lids v:ere ::..attec! by the yellow dischaq;e. 

Th.::..s r·,atting continued until :-.larch 14 v.hen the Y0ssel arri veci. at the port of 

Yco.izu. 

Cn Larch 3 durir.g the rzturn trip ether r .. e.:'l:..;rs of the crew re!:!~&r~rnd on a 

pi_;.-::ntc..tion of a :::udciy brown color appearir.g on the ?E>tien':.'s face. At the 

52.1:.e tic.e tr.is ~ ~~iscolora.tion 'c8ca7..e appai'ent under the •.::.'ist b<1nds. About 

:~arch 4 his s:::a.lp bece..n to i ':.ch; ilpon ~~r2tching vedcle~ =.r:._Jearad ov3r the 

c·,~cr.+a~ 0 .-.us er-~ 1 -ti' on thou·-h -1~ .,.ht ....... ___ .. '~ _ ... ...,~ i"' ...... -CJ. ... ;:..- -~=r-1 • 

-- l. :gr::;:::=: 



rm 
L .... §"T' , 4 ~ l2:L. _. _ L .. , 

liis :'i:cst ~have, ?C~t-fall .:iut, was on ::=..rch 7 and \·ras -.rr.e'tentful. On 

In an ~f:':;rt tc :nini;:-cize the ~::~c":, c: :.r~ ashes h.:; b'-th~d on .::~..,_r::h 1 v:ith 

sea 'dater .::nd 11 ~-~onogeI"':; on ~~arch 3 vii.th tap ·ratar· .:md. soa;>; on :.:.arch 6 .d.th sea 

··!ater c..r..d 11 monogen"; hE: tri:-.:..':'sC:: J:"i:.s nails t-.:ice urci2.a c.t sea. 

Cn ::.arch U at 6 a.I!:.. ':ha s!-S..p entered. Yc.izu hei.rcor. Ha -..:6r.t to tis hc::ne 

a:-.d t: :,,__3d 1.'ith soap c..nC. -•. c.rm -...~t8::-. Ee. ther~ ·,;er.t to the J::.:.i.-1::.: ho:::pital in 

pctachio.e. He has ::.lept .:.:-~· ~~-... 3:1 w1:?llr 

~.hile at sea his diet consisted of vegetables stocked in Japan and fish 

from the crews' catch. This included s~all ::'ish cau~~ht on the lines during 

the fall-cut. The diet was suppler;:entea with concentrated vitarrin prepc..rations. 

The fresh ~~ter tanks were filled in Japan. These tanks were ou:.~ped and re-

filled in Yaizu on Earch 14. 

On physical exainination there was seen a vrell developed muscular young 

Japanese man who appeared olaer than his stated age. His te~perature was 

98.8, pulse 72, BP 120/70. There ~c~c acneiform lesions on the face, chest, 

and back. Over the left ear and on the e;...-ternal auditory u.eatus area there 

1-:ere small ve~icles; the sl::in in these areas ·was cracked an<;;. swollen drc.ining 

a purulent sc.nguinous c:aterial. Over the rest of the face there v:as seen 

desqua.'.:1ation of dark muddy skin leaving what ap}1ec..red to be a nor::lal pigment 

layer of skin in view. On the abdo~en in the oeltline region there were 

US DOE ARCHIVES 
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0.3 to l.O cm. slightly raised n;.agenta or purFle, circular lesions, which were 

not tender. The heir on the head was closely cropped and over the cranial 

vault was seen a large stellate shaped cracking of the skin of the scalp, the 

center of this star being a lesion approximately three centimeters by two and one 

half centimeters covered by a raised golden flaked discharge. The branches 

ru_l1Ili.ng out from this center were covered with a similar Laterial. T"ris entire 

area was tender and boggy. Over the wrists, on both hands, and also at the base 

of the toenails were small colorless to purple vesicles on a red background. 

On the base of the left thur!!b, dorsal surface, there was an ulceration about 2.5 

centiceters by 2 centimeters covered by \":hat appeared to be normal granulation 

tissue. There were many discreet firm nontender lymph nodes in the cervical, 

axillary, epitrochlear, and inguinal lymphatic chains. The left ear was de-

scribed a~ove and in the left auditory canal was a purulent sanguinous discharge. 

The sclerae were muddy. There was a slight injection of the conjunctivae. The 

fundi revealed increased perivascular sheatring of the arteries. In the naso-

pharynx there were no petechia~. The tonsils were n.oderately enlarged. The 
-

corners of the u:.outh were crackec.i, crusted o.nd bled on slightest touch. On the 

ch~st wall at the junction of the sternum end the second rib on the left was 

a cyst-like ~ass lying beneath an acne scar. The lungs were clear. The heart 

lo.d.S not enlarged. The rate and rhythm were regular. 'l'he sounds were of good 

~uality. There was a grade II systolic Murmur at the apex and along the left 

sternal border in the fourth anci fi.fth interspaces. The abdo::i1en was \-;ell 

n:uscled. The liver was ciown hio finger breadths (3 ~entimeters) beloi,,· the costal 

:.:argin in the rdd-clavicular line; it was nontender. The spleen edge could 

I 
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just be felt by the finger tips under the left costal margin; it was not tender. 

On rectal examination no 11.asses were palpable. Anoscopy revealed an internal 

hemorrhoid and some erosion of the rectal mucosa due to instru;.;:entation. Both 

hands were markedly swollen and could not be closed. They were not tender. At 

the base of the right thUIT;bnail, under the nail, was a Su.all hemorrhage. The 

reflexes were physiological. 

Laboratory Reports: See Appendices 

T-2 (Tokyo Case} 

At around 4:00 a.m. of 1 1-larch 1954, this patient who is chief engineer 

stopped the ship's engine and went up on deck. He :irr.:;.edia tely noticed clouds 
I 

on the horizon to the west. He saw no flash, and noticed no luminosity v.i.thin 

the clouds. Tnere was no definite mushroom shape to the clouds. Three ~inutes 

after ~rriving on the deck he heard· a loud, dull explcsion which was ~ 

follm-:ed by two li_:.:ht reports. '!'he patient stc..tes ttat the direction of the 

flash as seen by others was ~ checked on charts and Froved to be in 

the direction of Bildni; they surmized that this might be an atomic explosion. 

It 't.-as decided to move i.m.rr:ediately and the patient went oown to the engine room 

and started the engine. The ship advanced toward the east, and the patient 

~y began to help the other me::nbers of the crew in raising the fish lir.es. 

'.;hlle he was v-:orking on deck the patient noticeci that the clouds gradually spread 

over the sky from the west, until ah0ost the entire sky was covered except in 

the east, '\'.here he could see some clear sky. At a::;out 6:00 a.m., a fine, 

whitish dust began to settle on the ship, blown in by a very slight ~1nd from 

the east. 
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At this time the patient was dressed as follows: heavy cotton cap with 

brim, cotton undershirt with long sleeves to the wrist, cotton boxer shorts with 

cra~~tring, cotton underpants reaching to the ankles, heavy knit cotton socks, 

heavy rubberized overalls covering the front of the chest and the entire lower 

half of the body, rubber boots reaching to just below the knees, and cotton 

gloves. Durin; the period ~nen this dust was falling, the patient was working 

on deck l<ith the lines and ropes; his clothing and body were wet with sea 

water; the dust adhered to the patient's hair, face, wrists and clothes. The 

patient also got oust in his eyes which caused irmr.ediate mild Siliarting. The 

patient worked in this falling dust for about four hours, from six to ten a.m., 

during which time he had breakfast under a roof with open sides. He does not 

believe dust entered the food or the tea which he drank at that ~eal. 

At ten a.m. the work was completed. During this four-hour period the ship 

had r::.oved almost ten miles to the east. T'ne ship was then put on a course 

"directly away from Bikini", and after apprcxim.ately a half hour the ship was. 

out of the dust fall. 

In the L:::antime the patient had re;rLoved all of his clothing except for the 

shorts, and washed his face, hair and hancis with t:ea water frorr: the ship's hose, 

using "!·:onogen" (detergent). The patient then put on fresh clothing except for 

his shorts, ~'hich he wore for three illOre days. After cha.ne;ing his clothese 

the z:atient rested in his bunk for about three hours. ';,'hen he a>mke, he felt 

tired and nauseated and vomited once, bringing up his break.fast. He did not 

notice any blood or dar~ material in his von_d.~us_., ,H~ felt better after voiriting, 
-).- .. 

but for the rest of the trip, until,,_he landed, he complained of becon:ing 11 eea-

sick" \d.th mild headache and mild nausea whenever he was in the engine room. 

i-: ::::;:: :: : . . . 
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He complained of a yellow, wax;y secretion in both eyes, and for a number or days 

before the ship landed, he complained of sli,Sht difficulty in reading gauges in 

the engine room. The patient washed his eyes with a small amount of fresh water 

and the secretion lessened before the ship re~ched Yaizu. There were no bowel 

changes or urinary complaints during the trip or since arriving in Japan. 

On Y..a.rch 2, the patient was told by his shipmates that his face was darker 

than usual. About one week following exposure to the dust, the patient noticed 

a small vesicle on the intraphalangeal fold of the fourth and fifth fingers of 

the right hand. This was .neither pimply nor itchy. The patient broke this 

blister and applied penicillin ointment. His face was seen to become gradually 

darker. Also, about this time, the patient complained of itching in his left 

ear which he relieved by scratching with a match. He complained of itchiness and 

burning on the back of his head and neck where they came into contact with his 

pillow. 

The patient had no other complaints during the trip. He felt well ·when he 

was on deck, and had only mild malaise.and nausea when down below. The patient 

had at least two and perhaps three baths before landing, the first on the second 

day. These were all taken in sea water and "Nonogen" was used. The patient 

also washed his hair on these occasions. The patient did not wear boots or shoes 

again, going around on deck with "geta11 on bare feet. He also wore a cotton 

shirt and cotton pants. The underwear worn on the day of exposure were washed 

in sea water on the fourth day and were wom again. Food and water from the ship's 

store and included fish (tuna) caught on the trip. 

The patient sustained a small cut between the fourth and fifth fingers on 

+,he right hand from the mouth of the glass 11monogen11 bottle on the third day. 

This cut seemed to heal normally. 

~ 1: i:Pn~ll!"'( ~ •~tr 
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The ship reached Yaizu at 5:?0 a.m. on the fourth of March. The patient 

went home, took a bath in fresh -water, using common toilet soap, and also washed 

his hair. He then had a haircut (regular long). The patient then went to the · 

Kyoritsu Hospital in Yaizu, together with other shipmates, where he was e.xaniined, 

and medication applied to the ear. 

On 15 March the patient was seen in the out-patient clinic of Tokyo University 

Hospital and was advised to enter the hospital for examination and treatment. He 

returned to Yaizu that day and returned on 16 Earch to be admitted, to the Shimizu 

Surgical Service of Tokyo University Hospital. Since admission the patient has 

had no complaint except for changes in the skin lesion, with increase in pigmenta-

tion, and some spread of the lesions in the hands. 

The patient has had daily baths at this hospital, has had his hair cut short. 

and nails trimmed. Several blood counts and bon~ ~~rro~ aspirations have been 

cic~$. Non-specific medication has been applied to the skin lesions, and the 

eyes are being treated daily with boric acid solution washings. 

On physical examination there was seen a ~~11 developed and muscled young 

Japanese male. ·,P.is temperature was 99.0, pulse 84, BP 135/60. On the head was 

a well demarcated area completely around the cranium 'mere his hat had protected 

his scalp. The unprotected area shol·Ied a darkening of the skin lrl th some slight 

desquamation ·which revealed what appeared tc be a normal pigmented stinl On the 

back of the neck there was one small discret~ pustule. 3oth ears sho~~d slight 

swelling with cracking of the skin. In the left ear the skin was eroded and 

there v.ras a sanguinous purulent discharge; this type discbarge was also seen in 

-
the left auditory canal. Both hands showed some swelling; howe~er on the pal.mar 

.rurface of the left second, third and fourth fingers, there >1ere huge blisters 
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1 of tbe abd.omen anteriorly there were seen discrete dark purple circular lesions 

ranging in size from 2 miD: neters to approximately l centimeter which were non-

tender. There were discrete nontender nodes in the cervical, axillary, and 

inguinal lymphatic chains. The eyes were clear and showed no signs of inn·amma.- , 

tion or discharge. The fundi were not re~arkable. The nasopharynx showed no 

ulceration or gingival bleeding. The pharynx was slightly reddened. The lungs 

were clear, the heart was not enlarged. The sounds were of good quality. '!'he rate 

and rhythm were regular. There were no murmurs. The abdoraen was well nruscled. 

The liver ed[e \\l'Z.S palpable 2 centimeters below the costal margin; it had a sharp 

edge, felt soft, but was not tender.. The spleen edge was just palpable to the 

fingertips and \o."as not tender. Rectal exar;-.ination revealed no masses. On anuscopy 

there were seen some erosions from instrumentation but no other bleeding points. 

"l11e renexe~ were physiological. 

Laboratory ·.:0 ... ·k: See Appewlices 

YAIZU CASES 

(T-3) 

On I·1arch 1, 1954, this Z1 year old fisher;;.an saw a nash fol101·:ed by three 

reports. The ca!"'.tain of the ship ordered the lines on board and the patient worked 

'1-:earing rubber pants, a shirt, rubber sleeves, cotton gloves, a straw hat. About 

2~ hours later a fine ash began to rain dmm on the ship. By ll: 30 a. m. the lit.es 

werereeled aboard.. The patient removed his shirt and pants, washed his hands and 

face i:ith sea .... --a.ter and soap, and went to bed. On awakening he cleaned ropes 

which •·:ere coated Hith ashes. 

During the return trip to Yaizu he bathed twice with tap water and soap, 

l two to three times with sea water and "J.:onogen 11 • 

Following tl:e exposure to dust there r:as eye pain, tearing, and a heavy yello~ 

' I .... '-· ,. .... 



discharge which increased until March 14. and then gradually subsided. 

our to he was told his skin was pigmented a rrnlddy 

brown color. 'Ibis is still evident. About the same time he had nausea and vomit-

ing. There was never any diarrhea, constipation, fever, gingival bleeding, 

petechiae or purpura. 

l·Jhile aboard ship he trimmed his nails once; after reaching port - three times 

On }~rch 15, he entered the hospital in Yaizu because of the pigmentation and 

eye pain, and swelling of the skin around the mouth, over the wrist and right 

index finger accompanied by itching and pain. 

On physical exa"lri:.ation there was seen a well developed and muscled Japanese 

man. Around the mouth, over both wrists, on the fL1gers, and on the anterior 

and posterior aspects of the neck there was seen erythematous and vesiculated 

J.esions. The anterior cervical, axillary, inguinal nodes were enlarged, firm, 

and nontender. The ears, particularly on the left side, showed the cracking and 

swelling of the epithelium. The eyes were clear and showed no evidence of inn~ 

mation or discharge. The fundi were clear. The nasopharynx showed no ulcerations 

or gingival bleeding. The !:c:::.rt .:i..~d lungs were clear. In the abdomen there were 

no organs or masses palpable. There 1·:ere no areas of tenderness. 

Laboratory :·:ark: See Appendix 

(T-5) 

This 36-year old fisherman was exposed at the same time as the other crew 

members. He was dressed with a cotton shirt, cotton pants, cotton shorts, cotton 

socks, and rubber boots. (He had no rubber overalls.) He had wrapped around his 

head a towel which left the top of his head uncovered. 

Gurin~ the fallout he was on the outdeck of the ship except for a meal. 

US DOE ARCHIVES 



Later that same day he began to have smarting of the ~yes, This was followed by 

mild malaise for three days. At no time did he have nausea, vomiting or any other 

gastrointestinal symptoms. On the third day after the ash shower he v.ra.shed his 

hair and body. On the fourth day the scalp began to itch. On the 10th of March 

there was epilation of the parietal region. On~-e~ 14th of March this area of 

the scalp had a serous discharge. At the same time both ears and the neck began 
~ 

to itch. -------On the loth of Harch he began to have itching and darkening of the skin on 

both insteps and between the first and second toes of both feet. At the present 

tiJr,e the patient has no cor.;plo.ints except for some discomfort of the eyes on arisin1 

Physical examination revealed a well developed, well nourished young man. 

On the top of his head was an ulceration approximately 2.5 centimeters in di~.meter. 

various areas of the scalp were epilated and around the neck, m.idwaist, and cir-

cumoral regions, the re v.-a.s a trick wli.i te paste which had been used to cover 

vesiculated areas. There were a few vesiculations under the left nipple. The sub-
-

mandibular, supraclavicular, anterior cervicals, axillary, and inguinal lymph 

nodes '\':ere palpable. There was cr.c 12-::-ge right posterior auricular non-tender 

node. The eyes were clear except for lacrimation. The fundi, nasal-pharynx, lungs; 

and heart were clear. In the abdomen the liver was felt two finger-breadths below 

the costal margin. Though the spleen was not palpable, it was enlarged to percus-

~ion. There were no other masses felt. 

Laboratory r;:ork: See Appendix 

(T-16) 

At the time when the fe.llout begain, this 29-year old patient was dressed as 

follO\•:s: wide-bri..Jmed hat, long-sleeved cotton and ~~ol shirt, rubberized over-

alls, cotton pants, cotton s~orts, cotton socks, and rubber boots. This patient 

US DOE AR:'.:;HIVE:S 
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worked on deck throughout the fallout. Afterwards he changed his clothes complete~ 

but did not wash himself except for his face. On the following day he developed 

a I!lild headache, mild ~alaise and occasional mild nausea. There was no vomiting 

and no diarrhea. The .patient noticed epilation for the first time on ¥..arch. 20. 

This patient took a bath and washed hinself thoroughly on the second day 

after the fallout. He had a hair cut on the 17th of }~rch at which time he trimmec 

his nails. 

Ph~·sical exa;~ation revealed a well rruscled, well developed young_ Japanese 

h:an. Over tte entire left ear and on the anterior and posterior neck areas were 

eryther::atous and vesiculated lesions. The anterior cervical, axillary, and inguin~ 

r.odes \·1ere enlarged bilaterally but were nonte:ider. The eyes were cle.ar with no 

tearin;; or sic.;ns of ir:fia:nmation. The fundi were clear. The nasol pharynx 

'5hm-:ed no g:ingival bleeding and there were no ulcerations. The heart and lungs we: 

clear. In the abdomen no m"'==es or or~ans were palpable. There was no tenderness. 

Laboratory 1.:ork: See n.ppendix 

(T-13) 

This 25-:;·ear ol.d Japanese fisherman at the time of the fallout was wearing a 

shcrt-slceved cotton short, a lonb-sleeved thin cotton shirt, shorts, and cotton 

pa:-its. Over all were the rubberized fisheroan 1 s tunic. On his feet he had cotton 

socks and rubber boots. For the first two hours he wore a cotton cap but then 

-.irapped-
r re~laced it •·ii tli a Ja%-c...r-ound towel. During the dust fallout his eyes began to 

s=-.art and subsequ.entl;r there was pairt. For two or three days he experienced malai· 

slight loss of appetite, and nild nausea out no vor..i tine. ··he'. tl:e ere·~" s ;•ork ,_.a 

finished during the fallout, he changed clothes and only washed his face. Tte fol-
'" 

.Lowing day he took a bath; while bathing he washed himself thoroughly and repeated 

+~ __1 : :.:~:!s!!YPP?r .. 

• . ~ - -· - • - ::: • ; '. \ ::.:. .::.i 
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this process once more before leaving the ship. On March 17th his hair was cut 

and his nails were trimmed. The third day after the ash shower he began to notice 

dar~:ening of his skin. About March 10 lesions consisting of eryther.iatous and 

vesiculated areas appeared on the hands, wrists, ears, and portions of the neck. 

He noticed epilation for the first t~~e on March 9. At no time did he complain 

of oropharyngeal lesions, diarrhea, petechia or purpura. 

Physical exanination revealed a well developed 'r~ll nourished young Japanese 

male. Over both ears, around the entire neck and palmar services, of both hands 

were vesiculated lesions, some desquamating. There was lymphadenopathy along the 

posterior cervical chains in the axillary areas and inguinal reGions. A right 

supra clavicular node was also palpable. None of these nodes were tender. The 

~yes were clear and showed no signs of infla'!l.~ation or thick discharge. The fundi 

were not refuarkable. The nasal pharynx showed no evidence of ulceration or 

ginbival bleed~ng. The heart and lilngs were clear. In the abdome;i. the liver and 

spleen 'r•ere :iot palpable. There were no other ;nasses. 

Laboratory t'ork: See Appendix 

(T-19) 

This 29-year old Japa.riese rr.ale fishemari on the morning of March l was on 

dee:·: i,;hen he saw a flash on tbe western horizon. He l:as working on the deck when 

a fi:ie ash shower be.gan a few hours later. At that tirr.e he i;as wearing a white 

cotton shirt, a. .. cotton bat, cotton gloves, rubberized fishing pants, and high 

rob1)er boots. Following work he went to his b\Lrik and stripped of his shirt and 

proceeded to wash only his face and hands. Subsequently, however, he Hashed his 

mtire body five ti.r.i.es with tap v;ater and 11?fonogen11 • Following his exposure his 

eyes bega.'1 to secrete a thic:: yellow discharge. His s~:in became a dark mud color. 
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Four days after the fallout, both ears and the occipital region began to itch. 

Because of this he cut his hair to a short length and found these areas covered 

with vesicles. The occipital area showed epilation later. 

On tr.e first day following the fallout he conplained of a headache •. He had 

no appetite and occasionally felt nauseated. On ~:arch 4 he vomited one time. 'Ihi 

made him feel better and by Y.iarch 10 he states he felt well. The epilated area 

of the scalp increased in size. On rrarch 15 he noticed pain in his finger joints 

and over these joints there was a black brown pig::ientation. The hands and fingers 

showed a localized warI!lth. He remembers no diarrhea, no fever, no petechia and 

no purpura. 

On ph:rsical e.xarri.nation th~re was see::. a youns well developed muscled Japanes~ 

man. On both ea~, on the posterior aspect of the neck, on the occipital area 

dnd on the f!ntire hands there were sr:all vesicles and small areas of erythema and 

desqua.'n.3. :. i mi. The scalp \.as epila ted on the occipital region. The axillary and 

in;uinal noJes were enlarged bilaterally. There were several right supraclavicular 

nodes. None of the nodes were tender. The eyes were clear and showed no innam-

mation er yellow discharge. Th~ fur..di were abnormal in that the arteries showed 

marked perivascular sheathing. The oropharynx shm·:ed no ulcerations or evidence 

of gingival bleeding. The heart and lungs were clear. In the abdomen there were 

no organs or masses palpable. There l.ras no tenderness. 

Laboratory 1fork: See Appendix 

( T-21) 

This 30-;rear old Japanese fisherman \·;as on the deck when he saw a flash in 

a westerly direction. This flash was followed by a loud report. He be:;an to help 

vther :ue::-.bers of the crew working on the deck. He went below to the crew's quarter 

, ma~dnwh"},i.ii;iiisr~\ @\b began to fall on the ship. After restin6 1'or two hours he 

•. a ...... , ... _ >.r.r~i.r*2. s~r a. 
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returned to the deck and to work. At that time he-was wearing a cotton cap, 
._1 ·I 

undershirt, sweater, cotton pants and cotton gloves. After work he washed his 

hands and face vrith seawater and "Honogen". Subsequently he washed the rest of 

his body three times with seawater. Two or three days later he began to have 

itching of his lips and ears. There was slight dar>::ening of his skin. He had no 

nausea, no vomiting and no epilation. On !·'.arch 19 he began to experience a thick 

yellow discharge from both eyes. 

On ph~sical examination there was seen a well developed and muscled young 

Japanese male. Around the mouth and on the posterior aspect of the neck were 

erythematous areas and groups of vesicles. The subma.ndibular, anterior cervical. 

and supraclavicular nodes were palpable bilaterally. There was a small left 

~oitrochlear node. None of these lymphatics were tender. Th~ eyes were slightly 

injected. '!'he nasal pharynx showed no ulceration or gingiv-a.l bleeding. The lungs 

were clear. The heart was not ,enlarged, the sounds were of good quality; in the 

third left interspace along the left sternal border there ... -as a grade II systolic 

murmur which was not transmitted. The rate and rhythm were normal. In the abdomer. 

there were no masses. The spleen was not palpable. The liver ,,as down two finger 

breadths below the costal margin but nas not tender. No other organs were palpable. 

Laboratory l·lork: See Appendix 

(T-22) 

This 22-year old J aoane se fishing schooner captain .... -as awakened on the morninf 

of I·~arch 1 by a flash of light com.jng through the porthole of his co.bin. He 

l_ramcdiately went out on the bridge but the flash had disappeared. Several hours 

1ter the ship was overcast b7 clouds and there bega~ to fall a fine dust shower. 

At this ti;-;-,e he was at the wheel on the bridge. At 6:30 a.m. pat:.ent closed fore 

r-.. . ' t:: -·v='_),_-_j1nt··111t 
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windows because the dust was causing smarting of his eyes. Thereafter the pilot-

house vras comparatively clear. Aoproximately one hour later he went down to the 

c_ deck to help his crew r2el in the J.ines. He was wearing a three-quarter sleeved 

cotton shirt, a wide-bri.imn'd hat, IUbber overalls, cotton socks, and knee-length 

rubber boots. He stayed on the deck until the ship left the dust area. Triereafter 

he washed his face only with seawater from the ship's hose. His eyes continued 

to sr;.art until the next day v-.-he:-i a particle of dust was removed Erom his left 

eye. He had no similar complaints subsequently. At no time did he have a sore 

throat. However, he did have mild headache, slieht malaise, and a slight loss of 

appetite for tv-.~ to three days. 

About the 7th or 8th of ?·:arch his s~~in began to smart around the abdomen. 

i:t reddened. ~d~.th~;-;;;~~~..,Re~~;_y,·-~hi~ ·s~ a~a-peerea. At the-Sa..:rie'-tini.e 

a similar course of events was occurring on the wrists. On the tenth of ?-!arch 

the ears and back of the neck began to itch •. At the time of questioning he did 

not feel ill. On the 17th of March he had his hair cut and the nails trir:lID.ed. 

While on the return trip to port he had a total of four showers using seawater 

and 11Monogen11 • 

On physical exani..-riation there was see:t a well developed mscled /oung Ja'Oanese 

man. On both ears, around the entire neck, over the mid-abdomen, on both hands, 

were areas of erythema and vesiculation. On the anterior lower aspect of the 

i" neck and in the area of the beltline ant~orly were small discrete ver.1 slightly 

raised dark purple lesions varying in-size f~ millimeters to 1 centimeter. The 
l 

axillary nodes were discretely palpable bil~terally and were nontender. The eyes 

showed no evidence of L"lfla.?!'.mation or discharge. The fundi were clear. In the 

asal pharynx there were no ulcera~io~s or gingival bleeding. The heart and lungs 

were clear. In the abdomen there were no palpable organs or masses. There was no 



Symntoms of All Patients 

Oro-
Diar Vomit- phavyngeal Purpura Epilation 

Unit No. Malaise Nausea rheea Fever ing Lesions 

T-1 * :f.. 
2 * I- I- I-
3 * I- I- I-
4 I- .;. 

5 .;. I-
6 0 

7 0 

8 0 

10 0 

11 0 

12 0 

13 0 

14 0 

15 I-
16 * .J. I- I-
17 0 

18 I- I- I-
19 .J. i~_ I- I-
20 I-
21. i:- 0 0 0 0 0 0 I-
2 I-

23 I-

1'/ 

'~- :· ~-.. ....... - '"' r- ,,...-. ... _., ... ~ ,. - ',~ 

. '"? '\ i+1 



Increased . Eye Pu1fu.ra - like 
Pigmentation Signs 'Lesions 

T-1 I- I- I- I-
2 ./- .;. I- I- I-

3 ./- ./- I- I-
4 ./- ./- ./-

5 .;. I-
6 0 

7 0 

8 

9 

.10 0 

ll 

12 

13 0 

-
lA 

15 I-
16 I- I-
17 

18 ./- I- I- I-
19 ./- I- I- I-
20 I-
21 I- I- I- 0 

22 I- ~ .;. I- I-
23 ., 

•iii:¢:;¥_ :l ~ 
. I- I-
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_On March 19, 1954, patients' (T-1) and (T-2) 

were seer. in Tokyo University Hospital and blood counts were perfo::-I:led by Dr. Sears, 

l\c.cc. 
and Miss Tsuchitori,~chief hematology technician. Blood smears were made and will 

be examined after st3.ining at ABee in Hiroshima. Bone ITBrro·.: specimens were obtained 

16 March 1954 from these two patients 
""f•l'-"lo lJ..""°'wt.lo"'"''1-'d 

by Dr. l·'.iyoshi and one unstained slide of 

narr01·1 from each patient was given to .:..Bee. These <ri.11 be e=.ined after staining 

in Hiroshima. Dr. Iiiyoshi tlso had stio.ined slides of marrow from patients . 

and These were examined 19 }Nch 1954 by Dr. Sears but 

conditions \/ere such that only law po;-rer lens of miscroscope could be used. No 

abnormality of eitrer marrcw was observed unC.er these circumstances. 

neports of blood counts on . and per formed by 

Yaizu and Tokyo University Hospitals are t=.bul"ted below as well as the counts 

perfo:med by ;,gee manbers. 

20 J.:arch 1954 - The 21 patients at Yaizu \/ere visited but AFlee staff were not 

permitted to obtain any blood or bore nurrow specimens. Reports of blood counts 

performed by Yaizu staff are tabulated below. 

3lood sliC.es had been made 17 K:.rch 1954 on all patients and sent to Tokyo 

Ur!ive:- si.ty Hospital'.. On 22 J.:arch 1954 ~hese slides !·!ere el'.a:;iined by Dr. Sears 

and ~:iss Tsuchitori. Difft:l'ential crunt of 100 cells was perfor::ied on each specimen 

as \·iell as a thorouijl low po.·:er lens study. In i;ener 0.l, trese blood s:nears, while 

adequate, were not of the quaity considered desirable by ABeC. The s;ne<irs were 

made on glass slides rather than cover slips and the latter method is considered 

to give g:-eater acc1E·acy. 1nere v:as distortion of many ~.hlte blood cells 

so th:t identification was rendered tlifficult. The stain \las lighter than th3.t used 

by A3Ce and reco::;nition of platelets \-las especially unsatisfactory. Hm·:ever, a 

c:;cner l i. .pression of White blood cell distribution, ard Red hlood cell and platelet 

1;cpe:.:'.r-c.nce oould be obt::.ined and trese are tt!.bul·,ted below. There was satisfactory 

,ree:-,ent bet1;een reported ~ .. ni te blood counts and appe2Iance of · .. ni te cells on 

.ides; i.e., there was an abundance of cells on sto.ined slides 1,tJose reported 

<:..ounts Here nornal or sli£titly elevated and an apparent paucity of cells on the 

slide from (T-16) \·1hose reported ":.11.ite cell count Has 2900 on 

17 J.:arch 1954. 7re blood slide from (T-19) h~d apparently beco~e 

da"!'.aged and only a ::mall portion of the material re::i.ained. Red cells ar.d platelets 

could not be o'::Jserved satisfactorily. The p?.tient appears to have a definitely 

,... 
!.... .. .. .Jiits. 
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BY Gu kJ DATE 
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abnormal. 'White cell differential count an::l. 

study. 

careful 

Bone marrow ~edm:!ns were obtained 16 or 17 Harch 1954 by Dr. Miyoshi 

from 4 Yaizu patients, (T-3), (T-16), (T-~ 

and (T-21). A stained slide of each marrow was ex~ed 22 March 

by Dr. Sears. These smears were o.lso :rrade on glass slides r __ ther than cover slip~ 

and derronstrated much cell distortion so that an ac::;ur:::.te count was impossible to 

rerfonn. Again only general impressions could be obt:: .. ined and these are discuss0{ 

belOH • 

Bone marrow "counts" are reported by the staff at Tokyo University. It h:is 

not been our practice to perform total "counts" on bone marrow as their value 

is considered highly questionable because of the heterogeneous nature of bone 

m=.rrow sper.imens. 
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Tokyo Patient T-1 

16 17 18 19 20 21 22 23 24 

'1.'hi ta Blood 
Cells 

9000 6200 6600 6700 4700 3960 5300 4680 4570 4300 46r 

Lympocytes 

.Sege,ented 

E.:mocytes 

£osincrhile 

Reci Elood 
c~ j 

He:r.oglobin % 

I-!en-,otocri t 

i·!hole Blood 
Specific 
Gravity 

Plasma Specific 
Gravity 

'U£ .. ., & .: 

t Liit I 

29 

53 

8 

4 

5 

23 

64 

5 

5 

·3 

4. 52 

94 

I ·1' 
. -

4.0 

90 

24.5 17 
' 61.5 68 

3.5 3 

6 4 

4.2 

90 

4 

3.8 

85 

38 44.4 

1.053 1.055 

1.029 1.026 

13 

73 

3 

e 

1 

1 

4.6 

103 

24 

65 

3 

4 

4 

4.9 

103 

45.4 

1.056 

1.029 

17.5 

68 

1 

5.5 

8 

3.9 

99 

4.8 

100 
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Tokyo Patient 

':·lhi te: Blood 
Cells 

Lymphocytes 

Segrr.ented 
r 

Band en 
~·'.or.ocytes 

Eosinophiles 

Basophiles 

P.- • Blood 
C'- --L.S 

He;:iogl0bin % 

Hemc.tocrlt 

!·Jhole Blood 
Spe:ific 
Gro:.vity 

?::!..asma ~;::,.:: :ific 
Gravity 

14 16 

5000 6800 

13 

75 

9 

3 

0 

17 

7400 

) c. 5 

18 

0.5 

18 

4000 

EAR.CH 

19 2C 21 

4400 5300 5700 

12 16 24 

-(6. 5 75 59 

l.O 3.5 4 

7 .o 1.0 7 

1.5 

4.0 

85 

0 

4.0 

85 

39 44 

1.055 1.055 

1.030 1.026 

1 

4.6 

93 

48.8 

22 23 

4360 2910 4050 

15.5 13.5 16 

71.5 64 67.5 

3.5 8.0 7.0 

8.5 11 8 

1.5 3.1 1 

0.5 0 0 

4.0 4.3 4.1 

105 112 
\ 

1.057 

1.027 

T-
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File No. 

T-3 

T-16 

T-19 

T-21 

T-4 

T-5 

T-6 

T-7 

T-8 

1'-9 

T-10 

T-11 

T-12 

T-13 

T-1..4 

T-15 

T-17 

T-18 

, T-20 

T-22 

T-23 

¥..arch L4 

Most Severe* 

Less Severe 

5,100 

5,90C 

6,700 

5,600 

6,6oo 

6,lCO 

5,200 

:March 16 

3,800 

4,3CO 

3,600 

3,100 

5,200 

6,400 

5,800 

6,200 

5,6oc 

7 ,900 

7,200 

6,000 

6,800 

6,000 

6,JOO 

4,100 

5,000 

4,800 

6,200 

~ Count below 4,000 wbc per cu. ml. blood. 

STA'nJS '\'ERIFIED u A.I<! L NON-CCRP 
BY 1*<.6 d/.<1~, DATE 

v r_1 _' I . 

March 17 

8,700 

2,900 

6,300 

5,100 

6,500 

7,300 

7,200 

7,700 

7,000 

6,eoo 

6,000 

6,900 

5,700 

8,000 

9,400 

7,100 

5,000 

9,JCO 

8,700 

7,500 

9,000 



March 17 ; r· ¥~ t"f.·-·:, ~ ; .I ).t,.·~~<l~~-·~ ~~{:rr.~~·\~·:.~·~.tw·1 
'- \.. · -'- f. • °'. Yj;:.~. · -.\,... i;.-J.': .._:.;-~ •. .,., · -

-~i~~~~~ ~I-~~~,~~·:·~:~~~~~~~~~-~-/ 
Other 

Seg B~rrl L$,n MON EOS Cells WBC RBC Platelets 

T-3 71 8 21 N N N 

T-16 6o 7 2g 2 3 Reduced N Appear de 

38 38 21 1 1 Juv 1 
11 Toxic 11 

T-19 left Shif't Not repor-· 
able. Poor 
slide 

58 
T-21 6 26 2 8 N N rl.ppear de ere 

+ 
T-4 67 4 26 2 TW'k 1 N ~hypoc.hromia N 

T-5 65 6 25 2 1 Bo.. so 1 N N N 

T-6: 71 4 19 0 6 N N N 

T-7 59 3 27 2 9 N N N 

T_1::5 67 12 16 4 1 N N N 

T-9 68 11 18 2 1 N N N 

T-10 55 7 37 l N N N 
EOS 

T-11 61 4 28 r:: 1 Bond 1 N N Appear decrt:. ,I 

T-12 ) 70 8 17 2 3 N N U-{~aJtt 
,t 
~- .:_ 

T-:L3 65 l 24 3 7 N N N 

T-14 60 0 34 0 6 N N N 

T-15 69 3 24 3 1 N N N 

T-17 61 3 30 4 2 N N N 

T-18 62 4 28 1 5 N N N 

T-20 76 3 21 N N N 

T-22 67 5 26 2 N N N 

T ' 70 7 21 0 2 N N N 

N -= normal appearance 
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T-3 

T-16 

T-19 

T-21 

T-4 

T-5 

T-6 

T-7 

T-8 

J.~9 

T-10 

T-ll 

T-12 

T-13 

T-14 

T-15 

T-17 

T-18 

T-20 

T-22 

T-23 

16 Ms.r 

6400 

5800 

5 00 

6200 

~- 5600 

~ 

)200 

17 Mar 

500 

300 

700 

000 

17 Mar 

5. 21 

3.08 

4.04 

3.65 

4.76 

3.96 

4.36 

5.30 

3.96 

4.24 

4. 53 

3. 87 

4.30 

5.02 

5.50 

4.08 

4.43 

4.01 

4.71 

4.45 

4.35 

17 }~ 

98% 

73'/.. 

l 



? 16 March 1954 
? 1.7 

(T-3) 

a . ,, JI. . , • '"" • ;J-&";._~{;t"!Z..* ~;.~:....::., .:;., 
ooi~ "t:t(-i_~Oi-15 

Yaizu Patients 

Count 157 ,000 

Erytb roid ele:rrents appear nor;:c.l except for possible ::;li€¢1t increase 

in mitotic forms~eloid elements - Neutrophilic series appears normal. 

There is a moderate increase in eosinophilic cells. 

Occasion!l..l Plasma. cell present 

Kegakaryocytes ap :i;e ar abundc;nt. 

(T-16) Count 67,000 

Erythroid elements appear normal. }~y~oid series ::;hows slight decrease 

in young forms. No increase in eosinophilic cells noted. 

Occ~sional megakaryocyte present. 

(T-19) Count 52, 500 

Erythnoid elements apP3ar normal. 

Hyeloid ser-ic::; :::.py:::ar::; ::::J:c:;ci - no increase in eosinophilic cells. 

Hcderate m.l!1loer of plasrr, cells present. 

Hegokaryocytes appear decr-e2.sed - only ra::-e one seen. 

(T-21) Count 19 , 000 

Erythroid elements appear normal. 

~:yeloid series 2.ppeers norrwl - no increase in eosinophic cells or 

plaS!"Ja cells noted. 

l·:egakaryocytes appear decreased - only rare one seen 

) 
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Re;-ion 

Parietal 

Frontal 

Occipital 

Left Temporal 

Right Temporal 

Chin 

Left Hand, dorsum 

Ribht Ha.pd, dorsum 

Left plantar surface 

:light plantar surf ace 

Nails, left hand 
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RADIOACTIVITY SURVEY 

(Counts per ~~ute) 

18 March 19 Marcp 

694 652 

169 213 

455 263 

248 219 

206 175 

188 182 

57 59 

36 44 

38 66 

77 24 

T-/ 

-20 March 22 March 

503 356 

93 35 

217 251 

215 66 

128 69 

135 85 

26 24 

18 12 

20 9 

28 7 

204 
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... -. " bf Ff I i • , a ti! :J• • 
THE SHIP 

The Fulcuryu Jlaru No. S is a vessel of unkno'W?l age. It was captured by 

the Indonesians in World War II, 1'hich implies at least 13 years of sea 

voyages. The Fukuryu Maru is 99o9 tons. It follows some-what the general 

plans tor tunny boats built at the Yaizu 3hipyarc."'. differing from the usual 

vessel in being about 50 tons.lighter. 

The vessel was monitored on at least three different occassions. The 

Tokyo University group headed by Drs Nakaidzumi and Ka.kehi generously gave 

ABCC their figures for March 17 and 20 (see Appendix). An American team from 

the United States Air Force visited the ship on 20 March and took a few 

readings given below. 
,, 

A. Average overall level of radiation from boat is about 20 mr per hour. 

Radiation is gamma. 

B. Crew quarters 35 mr 

c; Open deck 8 mr 

D. Covered passageways 12 mr 

Value of 50 R as minimum accumulated dosage for crew membar3 still 

appears reasonable.'' 

f'' 
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From: Dr. l. ~I, Dr. iIAIJ'i.IDZlh '.1 

::odel SU:E Se. #4S4 

Bakelite Aluminum Foil 

1? I:arch 1954 20 1-:arch 19 54 
1500 hours 

Gamma Gamma 
Ship 1 s Area Ga-nrna plus Ga1J'1.ma plus 

beta beta 

Afterdeck 20 ~/h. 30 mr/hr 21 23 

Port s'ide 

Under bridge ' 42 48 32 33 

Above hatch at 3rd hold s 10 7 7 

Forward crew space 12 14 14 14 . 
l:ireless room 14 18 .. 

·-

!·:etal. era ting over 
en_::i ne room 20 20 lS lS 

Ceiling of engine room JO 32 20 20 
~ 

.'1.fter crew space 60 80 72 72 

Ceiling of r. .r+ ...... _ 
0..J.. VCJ.. ere",·-;? ::p..:.c~ 95 100 90 92 

hfter upper deck 100 110 

Captain's cabin 45 45 

n1eel house 30 J2 26 27 

nope on after upper deck so 95 75 80 

Bilrre at 4th hold 10 - 10 5 6 

' . 

i1 

•.,. r r- r. 
,. r ..-· ..- , ~ • .. ~-~ ,_. 

>- ,- ~- . ~ ' \. ~-=-= .... ; 



.~ 
Move all patiert,s to Tokyo arrl place in 

Reason: Expert care - more likely to be experts in large center. 

Time saving for physicians caring for patients 

- saves long train or auto ride to Yaizu 

Prevention - Late developments by better care. 

Thorou&idaily check of all patients. 

Decontaminate by detergents - hair and nails. 

Shave heads of all patients who show acivi.ty by geiger counter. 

Have e:xpir-t m?..nicuring of nails of all patients who show activity by geiger counter. 
(Manicurists a.n1 barbers to use gloves on own hands) 

Diet study - Sailors ms.y have had inadecp.ate diet 

-correct de.ficiences - vitamins, etc. 

- higp protein diet. 

Antibiotics - to control infections. (Ewry other week use penicillin and strepto-

nzy-c;in, · o.ltcrmtc '-.ith terramycin, aureomycin, "sulfas" 

Chelating agents with increased mineral intake (acid diet and calcium). 

Scintillation counters - several needed. Three (only) in Japan. To monitor 

tJroid and lymphnode areas, media~turium d.l:ld neck. 

at .ti ve ports. 

To monitor bone ends - sternum and ribs. 

To monitor kirlney and bladder areas. 

To monitor liver. 

hll excreta, expired air, hair, etc. 

(To monitor fishing fleet 

Treat all patients as if the worst kind of bomb had been used. 

··,-.. ""'--=- ... \~.~f-11 VE3 


