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Dameges and Casuvalties by the Atormie Bonb

1. D-amages to the City.

Some abstracts asbout the damages of the btaildines =ill be st fiv.t
pointed out, which are the basis for the surveys of the human casuvnltics,

The survey at the Hiroshima district told us as follows: All rood-n
honses within 2 radins of 1 km from the pround center, mere oulverized in
an instant; wooden houses in the ares betveen radii of 1 - 2 km =ere
devastoted totally; those in 2 - 3 km vere destroyed scversly; +*hose in
3 - 4 km vere damage moder~tely. A severe destrmction of the houses means
a demagad condition in which nobody can live further. The floor mats were
cven blown up. Moderate damage means the houses arc scorcely available to
live in, for all doors sn? windows are tlown off. The roof tiles slip
dovn and the rcof lezks heavily. The damage tc deors and windows is gse<n
up to 6 km. Slicping down of roof tiles up to 8 km. Breskine of the
window glasses extends to around 16 km.

All concrete buildines are more resistant, even in the ceatral :resx,
for only upper roofs are damaged. All furnishines verc stirred un com-
pletely. Outside a2 radius of 1 km fream the eround centcr, there are almost
no darage in a concrete building. 411 window glsss was Llorn out *o a
distance cof 2 km, and windov frames toinrd the explosion center vere =lso
destroyed.

The fires crught all vood and ccnerete buildines in the area within
a radius of 1 km from the ground center. The wcoden houses were burned
for the most part, in the ares betreen radii of 1 - 2 tm, partly burned in
the aren of 2 = 3 km. Scme of the well construeted conercte buiidings
partially cscaped from the fires, even in the arca within a rndius of 1 km
from the ground ccnter.

The official survey of the Hiroshima Prefecture revenled +re totel
number of houses in the city of Hircshima before the bombing to be 75,0C0;
out of them 55,000 were totally burncd (ineluding totally destroyed ond
burned, and rartially destrcyed and totally burned), 12,600 partially
burned, 6,820 totally destroyed, 3,750 nartinlly destroved. 211 daraged .
houses vere counted end found to total 68,170, that is cver 90% of all
houses. |

In the Nagasaki district, the destructive power seeried to be far
greater. There are mountain chains running in » south-north directicn, -t
both east and west sides of the bomb center. On the bomhed side of the
mountains the damage was more severe, behind them, it vas slirhter.

At Nngasaki, in the central area, all iron framed, slate or zinc
covered factory plants vere destroyed; roofs and wells “cre broken e,
yiron frames were also deformed and scme of them t-isted like jelly. This
\may be due to an influence of the fires too.
1
e The Nagasaki Prefecture rernrted: 11,4%4 hcuses were totally burned,
21,652 houses totally destroyed (escaped from the fires), 5,441 houses
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partially: cestroyed. : ¢ S
2, Btatistics of the Suffevers)

Both at Hiroshime and Nagesaki, the actuzl nopulation at the time
of the bombing was not knecwn for sure, becausc of evscuation of citizens,
forced cnlistrent of workers into.militery factories, voluntsry service
of pupils and students, movement. ef-military forces, etc. The exact data
cf casualties is not, thercfore, vell known. The following confusicn =2t
the war end made the estimation very difficult, despite all efforts from
verious sides. : : : . :

The Hiroshima Prefecture revorted, on Lugust 25, 1945, (=t the end
of the 3rd week): 46,185 dexths, 17,429 missing, 19,691 severely iniurcd,

44,979 slightly injurcd, 235,€56 suffered, and in total 3€3,94C casurlties.

The revort dated February 2, 1946, (after 6 menths): 78,150 deaths,
13,983 . missing, 9,428 severcly injured, 27,997 slightly injured, 176,927
suffered, ond in total 306,545. Out of the above calculations, 78,150
de~ths and 13,983 missine arc summed up in total to 92,133. ‘s this
nunber dces not include the number cf dead of the military forces - the.
total number of the death cascs at Hiroshima will be estimated around
100,000. :

The Nagasaki Prefecture reported the casunlties on Angust 31, 1945.
The number of the 4ead cases (examined officially) was 19,748, missing
1,924, wounded 40,993, and in totsl 62,665. The report on October 23,
1945: decths 23,753, missing 1,924, wounded 23,345, suffered 89,025,
and in total.132,805. : - -

Dr. M. MiSUYAMA, meuber of the Faculty of Fedicine, Tokyo Irr.
Univ. and Institute for.the Statistical and Mathematical Studies,
Educational Ministry, made a coreful statistical survey on each of
€,000 familics at Hiroshima in December 1945, and at Nagaseki in Jan-
urry, 1946, in collnboraticn with Lt. M. E. HABEL, member of the. Amer-
ican Commissicn for the Investigation of the Effects of the Atomic
Bomb. Excepting the military casualties, he estimated the number,cf
dead at Hiroshima would be between a meximum of 63,670 and o minirum of
5¢,580, the number of wounded between a maximum of 72,830 and ninimun -
of €8,810. At Napasaki, he counted the number of dend, being betieen a
maximun of 37,507 and & minimum of 29,392, and the number of wounded
between 2 maxinum of 26,709 and a minimun of 23,449, The calculated
values scem to be lower, commared vith these of other sources.. The
renson is based upon the elimination of uncertain cases and upon the
count cf exact cases rthich were:directly affected by the atomic bomb.

Dr. MASUYAMA made also another survey on the deanth dste rate, in
viewing the nfficial death rccords at the. KABE Police Station, Hircshima
Prefecture. D2ily increase of the total death number vwas indicated in
a curve of an exponential function. Death rste dininished in a helf
value in sbout cvery 6 days. In other wvords,.about 50% of 21l dying
victims died by the 6th day, 25% died fror the 7th to 12th day. Fy the
40th day after the bombing, cver 99% of the dend cases have lost their
lives. KiBE is a small town, located abeut 15 km north from Hiroshima
end along the KiBE loczl railroad line. Aftcr August éth many injured
verc transported to KABE. 331 deaths rere rccorded in 40 days until
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Scptember 14. The derth rate survey st this 1oonm gholl be understocd,
therefore, to be basel unon ths cheervations of these cases only, vhich
could csc:pe themsclves frem the disaster 2t Hiroshima, snd the observe-
Tiong 4id not extend to the cases of inmediate denth or te the mast sew
rely —cunded, vko had lost their lives z* the hombed nlaces.

The same obscervations were 2iso rade at Nagasaki by Dr. F.8TWIG,
in viewing the official death reccrds ot the Trefecturzl Tolice Sitaticna.
The Aeath cases on the first day were cmitted, beczuse their numbher - zs
very large and it wenld ceontein some uncertoin figures. The denth 4ot
rote since the 2nd A=y could be shown in a similar curve, as that of K27
cases,

The dead csscs on the first Aday ¢f the atcmic bemb *xvldsion, are
connted in an unimaginebly lsrge numoer. The immedinte death reoter —ill
“erend unon certain specific relaticn. In this asrect e will Aiscuss
2gain the Acrths from a different stand noint in the following paragrarh.

‘t Hircshima the survey of Jeath rates, in distances from the rround
center by Dr. MISUTYAI™L revealed the death rates diminished accerdins te
the increasing of distance from the grocund center. Tn the srea within a
radius of 0.5 kn from the groun? center, the mertelity is prazctically 1007,

at a distance of about 1 km around 807, sbout 1.5 km arouni 40 - ?O*
and 2t gbout 2 km around 20 - 10%. The 4EQ*P ratc almost corresronls +n a
calculated cvrve which is drwn as a killing energy, dininiching inverscly {

proportional te the square of distance.

Comperine the idcath rotes of malss and females, ¢ find they are
almest equel cutside a radins of 1.5 km from the eround center, but the
rate of females vithin 2 radius of 1 km seems to be lover than thet of
males. “hile ve were staying at Hiroshima, we cften tesrd that under the
same conditicns, men died more quickly, wemen were nmore resistant. e
could not believe such a2 story et that time. But the statistics shoucd =
result that in the central arca, the feriele nortality scemed tec be o 1ittle
lc-er than the male. The reason for this faet is of course unknorn. The
central srea, within 2 radinus of 1 km, =es the place in vhich 2 tremenicus
rumber cof ncutrons redcted. e may be 2llored to inmngine that o Aiffercnee
¢f dAistribution of the atemic encrgics would couse the Aifference in the
death rates betweon meles and females.

Isomortality curves on a map of Hircshima City tracs slmost isccentric
circles. Slight dcvisticns are recorded. Generally speekinz, the curves
expand a 1ittle in south ani scuth-sonth-mest dirscticns apd centract o
little in ecast and south-cast directicns. In g south-scuth-rcst Airce*icn
trere arc soveral rivers florine into the sea, so the iniuring encrgy
woult be distributed nmore heavily in this directicn. Tn eust snd south-
east directions therc are mnany strcne concrete buildines 2nd = few hills
(HEJI-Y4 and others), so the injuricus energy vould be reduced =z 1it+1:,

3 tatistics of Fosuslties in the Sroeisl Greups.

The army reports revesled the casnalties of the troops of iths
CHiT FCnU Rcolcnal drww-(mﬂd4]o Land District “rny), “=zted on Gﬂgust 20, 194%. 4
Imong 644 soldiers in totel: dead 534, nissing 2,704, injured 2,713, nct

= . . . . - . . 2 -
infured 1,668, This is valuable data because it showed the tatal ersunltics
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in the first period (from directly sfter the kombine tc -th2 end of *he
second week).. If the missings were counted =s deaths, the estimctid deathg
Tere 3,243. Therefore, the rates of Aeath and injured are respectively
42.5% and 35.6%. These troops were . located ot various places, *hs maior-
ity of *hem were in the arca between a radius of 0.5 - 2.0 km from the
ground center and most of the soidiers were vorkine outdocrs.

. The cesualties amcong the pupils of the ‘elemental and high schoois
in the city of Hiroshima were surveyed from *he beginning of :Septembher
to the rmiidle of October, 1945.. The total investigatod number ras. |
16,538. Dead and missing: together 4,312 (25.5%) , injured 1,603 (9.57).
The mertality in each Aistance from the sround center, is as follors:
in the grec within a rodius, of 1 km, ‘82.€%, in the drea botveen radii
of 1 - 2km, 26.0%, in 2 - 3 kn erez 1.97, and in 3 - 4 km area 0.5%.,
This recerd will contain almost 1l of the dend cases, because it wes..
counted in the early sub-pericd of the sécon” nericd.

1

The casvalties of many schocl partics anAd rublic service rarties
at Hiroshime, vhich rere ~orking outdoors, rere alsc investigated.
Sere Aate will be abstrrctcd here. :

Out of 27 members of a public service rarty from OTAKE-town, whe
were workin- nutdoors to heln in evacuation of houses at 0.9 kn west
from the grouni center, 80 died on the first Ay, 3 died in the first
week, and the cther 3 died later. The mortality 100%.

Therefore, we would like to conclude that by ﬁhé'iireci primary
effects outdoors within 1 km, the mortality is 100%, the majority of
“end victims passing avay in the first weck. ; '

snother 3 service parties from OTAX -torn were beside the TEHMA
bridge, at 1.1 km vest from the ground center. KiBi-villape teum,~as
working on & river bank.to transport roof tiles to a beat. Ovt of 106
members, 4% died on the first day, 38 died in the first week, 10 died in
the second week. Lnother 10 persons suffered from raiiation injury, but
survived, The mortality 90%. : 0O I: 070 and NAGLTO teams were taking a
rest on the street. The [ ORIIOTD teanm was in the shadow of onc-story
vooden houses, and the NiGATO tenm was in the shadow of 2-story wooden
houses. The majority of the rembers of beth teams had neither burn nor
wound, except 2 few vho died by crushing unier the destroyed hous:s. All
members showed symptoms of radiation injuries after 3 weeks and many
deaths occurred. In the MORINOTC team there was an 24.,0% mortality, and
in the NAGLTO team a 47.2% rmortality.

It is clear, therforc, that =t a distance of sbout 1 km, cutdcors
in some shadcw, the rate of casualty will become considerably lover, but .
about cne half of the number of rersons rill Aie of radiation injury.

Another team of OTAKE-town party was marchine on = street, at a
Glstance of 2.3 km west, toward the -prouni centor. The total of 580
members had burns, except 3. 7 burned and 2 wounded persons dier
(mertality 1.6%). Others suffered frem flash burns of moderate or slight
grade an? all healed. : ' ‘

Nouw some <sta of the casunalties in wooden buildings will be
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nbstracted. The Hireshimu First ‘rry kospivrl w8 situatad areund 0 6 m
nerth from the prcund center and built of wocd. amene 750 perscons vhe
“ere in the hespital at the explosion, only cne escaped fron Aesth. The
nertelity ves 99.9%. The majority, (around 4/%) of the dead, died early,
tke other 1/5 Aied later.

The Hiroshima Secend Srmy Hospitsl was a cne-story vooden hrildin-,
locate? at arcund 1 km north from the groun? center. . Out of 402 Teramas
vho —ere in the hospital, 203 died, the mortzlity being 75.3%. Arens the
dend victinms, 90 werc immedinte deaths, and 213 later deaths.

Scme abstrocts from the casualties in the strone comerete buildines
~t Hiroshima will fcllew. .t the BRanker's Club, located =t 0.2 km from. the
fround center, 36 immediate deaths were ncticed, and 28 Aied in 6 - 25 Aavs
after the boubing by rediaticn injuries. 2 survived. Tre mortality vwas
o, i

The branch cffice ~f the Nippon Rank, located 2t 0.4 km south-c=st,
~as a 3-story concretc building. Out cof the total ~f 75 merbers, the Acsd
victims wire counted as 43 (57.4%). itout 2/3 of the survivers shom A
symptoms of radistien injury.

There were 150 nerscns in the Central Telephone Office (7-story
concrete huilding), located at 0.5 km south-east from the groun? center.
183 persons rere workine in the CHUGOKU Elecctric Co. (5-story concrete
building) at 0.8 km south from the ground center. In bhoth buildings, the

mortality was over 305. Just cbout holf of the survivers suffered from
ratiaticn injury.

The FUKUROL\CHI Telenhone Office was st a Aistznce ~f 0.9 %m seuth-
e=st, end vas a seven-story concrete building. ©5 rersons merc workine in
this building. Many of them rere on urper floor, which had mony =inlerms
an? faced towerd the explcsion center. 26 immediate de-~ths anA 3 later
deaths cccurred, 27 deaths in tctal. The mortality was 93.74.

At the Radio Station (2-story concrete), 1.0 km east, and at the
TFost 0ffice Burcau (4-story cenerete) , 1.4 km ncrth; the rates of Aezd an?
injured are respectively 6% and 2 - 10%. : few among the survivers com-
plained of radiation injury.

The main building of the Hircshima Red Crnss Hospital wis a 3-story
concrete building ~nd located zt a Aistance of 2 km scuth from the ground
center. In accessory wooden buildincs aany cases of Asaths and iniuries
ceeurred, but in the main concrete buildine there rvere only 2 “e~ths., The
majority of *he totel =f 480 mermbers in the cenercte building vere Infured
by broken vindow glass, windcw frares, furniturc anAd equinnent ete. Pany
rlass wounds cccurred. In this hospital some window curtains en® cheir
ccvers rere scorched wnd had their colers chenred by heat reoys. X-rny
filrms in storase, even in a lend charber, were affecte’d by radicactivs
energies and were exnosed as revealed by Jevelopment. Sc it —zs cstimaie?
that a ccmparatively lerge dose of he-t, light an? rcdiatien roys ro-che
that point. Neverthcless, nc sinele casc ~f radiation injury wns cheerved
in the main concrete building. ' '
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As abeve mentiecned, the prade of damages in a conerci— buillirs
is surely slighter, commered with those in & weood house. Put this ean
epply only in a-well covered part of the under flcors. Besides the
window danger of upper floors, there are such as brcken glasses.

The surveys at Nagasaki have Aemenstrated the same results. 50
persons were working to arronge sewage in a cave trench of 2 hill bes:de
the Napgasaki Priscn, just under the explosion center. 7 rerscns among
them, whe were in a deepest corner, survived. The other 43 died at their
post.

) Ls the facteory distriet ~as bombed at Nagasaki, specizl surveys on
the cesualties of the factery rerkers ~ere rerformed.. The factories of
the MITSUPISHI Steel "orks are located at a distence »f 0.6 - 1.0 krm
south from the ground center. lest of them were made of iron- framed,
slatec-roofed, ani partly of concrete. ‘mene the total employeszs, 1,VA]
on the bombe d day, 283 rerc deead by September 15, the Jeath rate 51.27;
by Octcber 15, 915, 53.0%, :

The HORIKACHI plant: of the HITSURISHI Arms Yorks w=s situated at

a distance of 1.0 - 1.5 km south and rere built martly cf concrete, partly

of iron-framed, slate-rocfed., Out of a total of 2,200 workers, 170 were
dead by September 1, a rate of 7.7%; by Octcher 1, 600 - a rate cf
'27.2%, ™he OHASHI plant of the same.works was at a Aistance of 1,2 -
1.7 kn north, anl was of a similar. constructicn., Amcng a total cf 6,02
employees, deaths by September 15, was 479, a daath rate of 7.9%: by
Octcber 15, deaths 1,200, a rate 0f 19.9%. Then the rate of these cae-
ualties was considered senarately in concrete and iron-framed, slate
roofed buildines, the casualties in the former, cf course, was far small-
er then those in the latter.

% _General Vier of the Atomic Bomb Injuries.

In the order to make clearer the general aspects of the atomic
berb 1n3urles at Hiroshima, the Medical Partics of the Medical Faculty,
Tokyo Imperial University, performed a special survey in the niddle of
November, 1945, ‘sclectine 28 places at randem in the area within & radius
of 2 km from the ground center. /* cach place, they selecte? severzl
families, which were living there,qt the time ~f the explosion and aske?
carefully about all members of their families. Judging and classifying
by their medical commen sense, exact Aata cencerning 898 perscons vas ob-
tained. ~ Scne 1ntgrest1nr rsau]ts vill be here abstracted.

There were 507 deaths amﬁng 898'nersons. The %eﬂth rates at each
distance are as follo~s:” In the cres within a radius ~f 0.5 km, 92.4%;
in the area between radii of 0.6 ~ 1.0 km, 90. 0%: 4in the area betveen
ratii of 1.1 - 1.5 km, 45.5%; an? in the grea bet—ecen ralii of 1.6 - 2.0
km, 22.6%. The Aeath rate in tho total zres within 2 rndius of 2 km, ™as
86.5%, There were 358 cases of sunposcd immediate Aeath. The rates of
the imrediate death were 90.4% in 0 - 0.5 ¥m, 59.4% in 0.6 - 1.0 kn,
19.6% in 1.1 - 1.5 km, and 11.17. in 1.6 - 2.0 km. In the totol area of a
radius of 2 km, the r;te of 1mre“‘°tr Acath tas 37.0%.

Out of totel 507 deaths, ve coul”d pick up 487 cases, which vere
provel to die ~n some exact Aate. Frem this Aate e can assume the Aying
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contition of the vietims. The number ~f “eaths, —hick ~courre? on tre Genh
cay was 358, the rate of the knewn desths beine 73.5%. Therefors, 73.57 -
cf a1l Aead victims passed emay on the bembed day. This faet will tell ws
her streng the injurious rover of the stemic berb is on?d alsc sureested tc
us hor difficult the rescue problem.is. Thie vill be Aiscunssed later,

imong the dezd victims, there ~ere counted 413 “eaths hy the end 7
the first reek, the rute to the nurber of total victinms being £4.89. 432
feaths recceurred by the end of the seccnd reek, thc rote 88.79.

“rom this data ve can see that about ¢/10 ~f a1l deaq vietirs Aic?
“ithin the first period. The other 1/10 of the cases died since the sacon?
reriod. In the secend nericd (the 3rd to 9th week) 48 {9.99) Aied. 1In.the
third period (the 3rd to the 4th month) 7 (1.49) died.

From the stand veint of resene, re may say “hat the first pericr
itself is a mcst important stare. If cffcetive rescue measvres for the
viectims in the first meriod could not be achieved, the rescu- rate would
still stay only 10%, even thcugh all Aead victirs in the second nericAd
conld be helped.

The cause cof 490 deeths was analyzod; 128 cases (26.27) vere Agad
cn the first day of unknown causes. 223 cases (45.5%) vere crusned, nregsed
and burned. The causecs of their Aeaths were distinetly mechanical, -~nd =z1-
most all «f them were belonging to the first day deatrs, 80 cases (16.27)
cled clearly of flash burn. 59 cases (12.0%) dicd of rediation injury. If
we would cstimate the 12¢2 first Aay Jeaths without clearly 4efined causes
@s mechanical “eaths, the total nurher of the rmechanical deaths monld be
over 70%. The problem of mechanical ceaths, vhich has been neglectfully
dealt —ith in the past, has become a mest impcrtant cne now,

Limeng the investigated 898 persons, there were 400 cascs *hese ine
iuries vere well knorn, 141 (35.3% had burns, 241 {€0.3%). mechanical
vounds and 114 (22.6%) radiation injuries. These figures Auplicate, so
the total is over 400. If the 204 cascs of crushed, rressed ond burned
deaths mere counted also into mechanical injuries, the number cf mechanical
injuries would be 445. The rate ~f rmockenical injuries to the investireted
€04 cascs is 73.6%. If 128 first day dead cases of unkncun causes =erc
counted also intc mechanical injuries, the totnl nunber of mechanical
wounds would be 573. The rate of mechanical injuries wcul? be 72.3% of
the 732 injured persons by varicus causes.

n

Lmong all of the 898 persons investigated, 45 cases had unknown
cavses of injury. Of the cther 253 cases, 573 (67.3%) rere injured mech-

anically. Only 121 cases =ere not injured at =11,

By these surveys, it is known that in the area within a radius ~f
2 km, abcut 67% of all attendarts were effected mainly mechanieal, ahout
357 mrinly by heat energy, sbout 284 mainly by redicsctive energy.

The Madical Parties of the Tokye Irmerial University have done
antther impertant survey, that is, carcful studies on 5,120 survived. cuses
at Hiroshima in October and Nevermber, 1C45. Scme results frem their repert
will be Aiscussed.
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Out of the investipated 5,120 persons, 3,942 were injured and 1,178
not injured. There were 1,881 burn cases, pure primary burns £€7, rrimary
and secondary burns 982. The total number of these 2 grouns was 1,99
(92.3% incicating the number of vrimary burns. There ‘rere 32 pure sec-
ondary burns. Out of them 17 cases were contact burns (caused-by over-
heated or charred clothes), and 15 cases were flame burns. Ameng 1,881 .
burn cases, we have 399 (21.27%) cases with radiation 1n1ury, and 1 4?9
(78.87%) cases without radiation injury. .

'The meclanical injuries total ed 2 VoS

There were 209 cases of radiation injury amons them, 399 cases
(43.9%) had burns, snd 510 cases (56.1%) na burns.

The burns outdoors numbered 1,526 (81.0%), indoors 354 (19.0%).

Mechanical injuries outdoors numbered 466 (19.69), indoors 1,913
(80.37). Of the injured rersons who were indoors; there were 1,576
(66.29) inwooden houses, 293 (12.3%) in concrete buildings, and 44 (1.7%)
in other nlaces. Just the inverse relation, commared with the burned casec.

The radiation injuries outdoors numbered 421 (46.29), indoors 482
(53.6%). Of the injured persons who were 1ndoqrs, in wooden houses there
vere 392 (43.1%), in concrete buildings 74 (2.1%), and in other places ??
(2.4%) . :




