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;'7"’:” PARA 1. IN €OGMPLIANCE WITH YSUR DIRECTIVE OF 27 FE%?EARY 394@
. THE EVALEATB@% BOARD PRESENTS A SECAND PRELIMINARY REPORY OF 26

THE ATOMIC BOMB TESTS HELD AT BIKINI ATOLL., 21

4,

S T SUPPLEMENTAL T@ PREL IMINARY REPORT ON TEST A, o

T RARA Ty IN GENERAL THE GBSERVATIONS 6N SHIP DAMAGE PRESENTED 5

?w?: BY THIS BOARD IN ITS FIRST REFGRT WERE CONF IRMED BY ENGINEERING2
- SURVEYS, THE LOCATION OF THE BOMB BURST, ACCURATELY DETERMINED,,

FROM PHOTOGRAPHS, WAS SUCH THAT ONLY 1 SHIP WAS WITHIN 1,000 :
FEET OF THE SURFACE POINT OVER WilIEH THE BOMS EXPIODED. 'THERE |

WERE ABOUT 20 SHIPS WITHIN A HALF MILE, ALL OF WH!ﬁH Wt?? B&‘QLY’%
DAMAGED, MANY BEING PUT 8UT &F ACTION iNﬁ 5 SUNK. T REQUIRED |

UP T0 12 DAYS T8 REPAIR ALL OF THOSE SHIPS LEFT AFLOAT g

CSUFFICIENTLY 86 THAT THEY CHULD HAVE ﬁTﬁﬁM{? UNDER THE IR @WN o

QWER-TO A MAJOR BASE FOR REPAIR, pp

2.) IT 15 NOW POSSIBLE 76 MAK&; SOME ESTIMATE 6F TH§ 46

RHBI.L@(:@CAL INJURIES WHICH EREWS WOULD HAVE SUFFERED HAD VHEY 48

SEEN ABOARD THE TEST A TARGET VESSFIS. MEASUREMENTS @F .
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RADIATION INTENSITY AND A STUDY OF ANIMALS EXPOSED IN SHIPS
SHOW THAT THE INITIAL FLASH OF PRINC] PA%@%ETHAL RAQIATI@N$,

wup
WHICH ARE GAMMARAYS AND NEUTRONS W@ULD[HAVE KILLED ALMOST ALL
! PERSONNEL NORMALLY STATIONED ABOARD THEYSHIPS

;J QE_THE—A-HRBURST AND MANY OTHERS AT GREATER DISTANCES, PERSONNEL D
PROTECTED BY STEEL, WATER 6R OTHER QENEEHMATERiAL WOULD HAVE

@ﬂyzmseé
BEEN RELATIVELY SAFE AF® M e g fod ¢
EFFECTS OF RADIATION EX?@&UR& WeuLD H@T HAVE INLAPACITATEQ

ALL VICTIMS IMMEDIATELY; EVEN SOME OF THE MOST SEVERELY AFFECTED
MIGHT HAVE REMA INED AT %HEER STATIONS SEVERAL HOURS., THUS IT
NITH
NG

§ 18 P@&SEBLE THAT | AL EFFORTS AT DAMAGE CONTROL MIGHT HAVE
* KEPT SHIPS QPERATI BUT IT IS CLEAR THATY VESSFLS WITHIN A MILE

OF AN ATOMIC B@MB AIR BURST WOULD EVENTUALLY BECOGME INOPERATIVE
ﬁUE T@ CREW CABUALTIES.

OBSERVAT | ONS @H TEST B,
THE BOARD DIVIDED INT® 2 GROUPS FOR THE OBSERVATIEN

?943 OF TEST B, 4 MEMBERS, AFTER SURVEYING THE TARGET ARRAY rmoM
e THE ATR,WITH \ESSED THE EXPLO5TON FROM AN AIRPLANE 8 MILES

AWAY AT AN ALTITUDE OF 7?@0 FEET. THE OGTHER 3 MEMBERS INSPECTED
THE TARGET ARRAY FROM A SMALL BOAT THE DAY BEFORE THE TEST AND

BBSERVED THE BOMBS EXPLOSION [ROM THE DECK OF THE USS HAVEN,
11 MILES AT SEA TO THE EAST 6F THE BURST,

PARA 2, THE BOARD REASSEMBLED IN THE HAVEN ON 26 JULY AND THE
"MBERS HAVE SINCE EXAMINED PHOTOGRAPHS, DATA ON RADI®
CTIVITY AND REPORTS 6F OTHER PHONEMENA, AND HAVE i@&??ﬁ?ﬁﬁ
ME. OF THE TARGET VE%@EL%% THEY ALSG é@NﬁULT?ﬁ WITH MELMBERS

|
E
THE TASK FORUE TECHNI LAL &mw
A 3_ AS ﬁﬁHEQULEﬁ AT @535 BIKINI TIME 8N 25 JULY, A BOMB

HHRE WAS ﬁﬁ?%ﬁﬁ?iﬁ WELL asigw THE SURFACE OF
E r , o-PEETDEEF-*  THIS BOMB WAS

SUSPENDEDR FROM THE LSM-60 NEAR ?HE CENTER '@F THE ;'Mg%T ARRAY,
THE EXPLOSIBN WAS OF PREDICTED VIGLENCE AND 1S ESTIMATED T6 HAVE

3009562
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BEEN AT LEA$T AS DESTRUCTIVE AS 20,000 TBNS OF TNT,

PARA 4. TO A DEGREE WHICH THE BOARD FINDS REMARKABLE THE
VISIBLE PHENOMENA OF EXPLOSIGN FOLLOWED THE PREDICTIONS MADE

BY CIVILIAN AND SERVICE PHENOMEN®LOGISTS ATTACHED TO JOINT TASK

"g FORCE 1., AT THE MOMENT OF £XPLOSION, A DOME WHICH SHOWED THE
$\\ LIGHT OF INCANDESCENT MATERIAL WITHI N ROSE UPGN THE SURFACE OF

THE LAGOON. THE BLAST GAYE WAS FOGLLOWED BY AN OPAQUE CLOY
WHICH RAPIDLY ENVELGPED ABOUT HALF OF THE TARGET ARRAY. THe

wx €LOUD VANISHED IN ABOUT S\SEE NDS 7O REVEAL, AS FREB%CTED A
F COLUMN oF ASC&NQ%NG WATER, ROM SOME OF THE PHOTOGRAPHS 1T

AfPEARS THAT THIS COLUMN LIFTED THE 26,000=T8N BATTLESHIP
MEAKNEES FOGR A BRIEF INTE VAL BEFORE THE VESSEL PLUNGED T6 THE

BETTAM @F THE LAGOON, ,ﬁ%N& RMAT?@N OF THIS OCCUR Rfﬁfﬁ MUST
AWAIT THE ANALYS1S OF HIGH=SPEED PHOTGGRAPHS WHICH ARE NOT YET

AVAILABLE,

5% TAE DIAMETER OF THE CELUMN OF WATER WAS ABOUT 2200 FEET, /
IT ROSE TO A HEIGHT 6F ABOUT 5500 FEET, A% A RAEE

3

3200 o EGOND-, ZPRAY ROSE TO A MUCH GREATER HEIGHT,
’UE €@LUMN G@NTK?NE@ R%EGHLY\%Q‘M ILLIGN TONS OF WATER, OR

&

M
? ‘$ - SEVERAL MINUTES AFTER THE C@LUHN REACHED MAXIMUM HEIGHT, WATER
FELL BACK, FORMING AN EXPANDING CLOUD OF SPRAY WHICH ENGULFED

ABBUT HALF OF THE TARGET ARRAY, ﬁ(&ROUNQGNu THE BASE OF THE
COLUMN WAS A WALL OF FOAMING WA?ER SEVERAL HUNDRED FEET HiGH.

Egaﬂ:ﬁi )@/;Em BUTSIDE THE WATER CBLUMN, ABOUT 1000 FEET FROM

THE CENTER 6F EXPLOSIGN, WERE OO0 TO 100 FEET IN HEIGHT, THESE

WAVES RAPIDLY BDIMINISHED IN S1ZE AS THEY PR@&E&@E@ @UTWAQ@ THE
HIGHEST WAVE REACHING THE BEACH @F/H ,}%LANﬁ BEING is ETQ

MAVES DID NOT PASS OVER 'THE [SLAND,AND ﬁ@ MATERIAL DAMAGE
‘GCCURRED THERE, /MﬁASGRE%VMTS 6r THE UNDERWATER SHOCK WAVE ARE

N8T YET AVAILABLE. HERE WERE N@ SEISMIC PHENGMENA 6F SIGNIFI CANT
HAG%?TQ@E ‘
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(parN 7. ¥ EXPLOS1ON PRODUCED INTENSE RADIGACTIVITY IN THE
WATERS OF THE LAGOON, P FHTS—WAS—BY—REAS SN THE NEUTRON

3 T A 1 ARR LIS RN b ek AL . SR O o TN ek - W G o
BANGERBUSL Y. CONTALINAFED B P S5 BN PRODHEFo-F RSN 16~ BOME

S FGEEF, /KKQIQACT§V¥TY IMMEDIATELY AFTER THE EJQST 1S ESTIMATED
TOC HAVE BEEN THE EQUI VALENT OF MANY HUNDRED T@N% OF RADIUM,

A/%aw MINUTES EXPOSURE T8O THIS INTENSE RADIATION AT ITS PEAK
WeULD, WiTH?N A BEIEF INTERVAL, HAVE INCAPACITATED HUMAN BEINGS

AND H VE RESULTED IN THEIR DEATHS WITHIN DAYS OR WEEKS,
( PARA ) /%REAT QUANTITIES OF RADIGACTIVE WATER DESCENDED UPGN

THE SHIPS FROM THE COLUMN @R WERE THREWN OVER THEM BY WAVES,
/Tﬂ§§ HIGHLY LETHAL RADIGACTIVE WATER CONSTITUTED SUCH A HAZARD

THAT AFTER/A-DAYS IT WAS STILL UNSAFE FOR INSPECTION PARTIES
GPERATING WITHIN A WELL-ESTABLISHED SAFETY MARGIN, T@ SPEND hny

USEFUL LENGTH OF TIME AT THE CENTER OF THE TARGET AREA OR To
BGARD SHIPS ANCHORED THERQO

v ,K/ IN ?ﬁ%? THE ARRAY OF TARGET SHIPS FOR Z%JT 8 @iﬁ
PRESENT A N@RMAL ANCHORAGE BUT WAS DESIGNED INSTEAD T@

o WeT R
j TA!& THE MAXIMUM BATA FROM A SINGLE EXPLOSIGN. of THF 8&
f

e

HIPS AND SMALL CRAFT I[N THE ﬁgRAY 40 WERE ANCHORED WITH

f?f&;tg AND 20 WITHIN ABBUT T A6 MAJOR SHIPS WERE SUNK
HE BATTLESHIP Nﬁiﬁ‘awwzeiAisz AND THE HEAVY-HULKED AIRCRAFT
R

T
A Rtf&.ﬁii%%%@#”grfer *ﬁggi/z HOURS, A LANDING SHIP
K LANDING CRAFT, AND AN GILER ALS® SANK IMMEDIATELY. THE

DESTROYER MUBHE®HIN SINKING CONDITION,AND THE ngNSP@nffﬁi%ég%f |
BADLY LISYING, WERE LATER BEACHED, e SUBLERGED SUSMARINE

ﬁ?@ﬂﬂk/WAﬁ SENT 7O THE BOTTEM EMI TT?N@ AIR BUBBLES AND FUEL &1L,
AH@ T@égégTHER SUBMERGED SUBMARINES ARE BELIEVED T@& HAVE SUNK.

.g%gAYﬁ AFTER THE BURST, THE BADLY DAMAGED JAPANESE BATTLESHIP

MY SANK. WA$ FOUND IMPOSSIBLE IMMEGIATELY 16 ASSESS

DAMAGE T8 HULL$ POWER PLANTS AND MACHINERY @F THE TARGET SHIPS
BECAUSE OF RADISACTIVE CONTAMINATIGN. XPULL APPRAISAL OF DAMAGE

,,/ff'_éﬁg 3005582
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WILL HAVE 76 AWAST @ﬁTA LED SURVEY BY ENGINEER TEAMS, zfﬁTERNAL
OBSERVATION FROM A SAFE DISTANCE WGULD INDICATE THAT A FEW

ADDITIGNAL SHIPS NEAR THE TARGET CENTER MAY HAVE SUFFERED SOME
HUE} DAMAGE , {ERE WAS N@ eBVIeU3 DAMAGE T@ SHIPS MORE THAN

}%@-M&LE FROM THE BURST, ]
— 3E€TI@N§jr@BSERVAT§%NS AND CONCLUSIONS, BOTH TESTS.

1 orl
{ PARA 4% AHE @?ERAT!@N& or ?’ﬂ /T/E’SK -f;RfF 4 IN CONDUCTING
~FHE TESFS Hﬁg SET A FATTFRN FQR CLOBSE - EFFECTIVE  COOPERATION

oF THE{ngEQ,gg;VBQES AND CIVILIAN SCIENTISTS IN THE PLANNING AND
EXECUTTON THIS HIGHLY TECHNICAL ®PERATION, MOREGVER, TNE TESTS

HAVE PROVIDED VALUABLE TRAINING OF PERSONNEL IN JOINT QPERATIONS
REQUIRING GREAT PRECISION AND COORDINATION GF EFFORT,

PARA %f?“(f§‘88 IMPOSSIBLE TG EVALUATE AN ATOMIC BURST IN TERMS
VENTIONAL EXPLOSIVES. G TG DETONATION AND BLAST EFFECTS,

WHERE THE LARGEST BOMB OF THE PAST WAS EFFECTIVE WITHIN A RADIUS
6F A FEW HUNDRED FEET, THE ATOMIC ﬁ@M%@ EFFECTIVENESS CAN BE

/ @Jt MEASURED IN THOUSANDS OF FEET, jﬂ&dﬁVER THE RAD?@&@&BLAL EFPE@T&
Prat HAVE N@ PARALLEL IN CONVENTIGNAL WEAPONS AT 15 NECESSARY THAT

P A C@MVENT!@NAL BOMB SCORE A DIRECT HIT OR A NEAR MISS OF NOT
/N MORE THAN A FEW FEET T8 CAUSE SIGNIFICANT DAMAGE TO A BATTLESHIP,

jf%ﬁé}KiNi THE $E€@NB BeéMB, BURSTING ﬁNQFéﬁATERS $AN@ A BATTLESHIP
DIATELY AT A DISTANCE 6F WELL GVER 500 FEET. AT DAMAGED AN

IRCRAFT CARRIER S0 THAT IT SANK IN A FEW HOURS,WHILE ANOGTHER
ATTLESHIP SANK AFTER §Z®AY3 AHE FIRST B®MBg‘éUR5T§NG IN AIR

D GREAT HARM TG THE 3UPERSTRU@?@RE& OF MAJOR SHIPS WITHIN A
MILE RADIUS, BUT DID 6NLY MINGR DAMAGE T6 THEIR HULLS, M6

F
P WITHIN A MILE 6F EITHER BURST COULD HAVE ESCAPED WiITHOUT
E DAMAGE TO ITSELF AND SERIGUS INJURY TG A LARGE NUMBER 6F

Ml
M
(TS CRE
P RAji§ LTHBUGH LETHAL RESULTS MIGHT HAVE BEEN MORE OR LESS
Ui
RE

VALENT‘LTH? RADIOLOGICAL PHENGMENA ACCOMPANYING ?Hh%%?déﬁSTa

MARKEDLY DIFFERENT. ;YH THE CASE @F THE AIRBURST BOMB, 1T

PRET . 3005587~
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>
SEEMS CERTAIN THAT UNPROTECTED PERSONNEL WITHIN «f MILE WOULD
HAVE SUFFERED HIGH CASUALTIES BY [INTENSE NEUTRON AND GAMMA

RADIATION AS WELL AS BY BLAST AND HEAT, 1OSE SURVIVING
IMMEDIATE EFFECTS WOULD NOT HAVE BEEN MENACED BY RADIOGACTIVITY

 PERSISTING AFTER THE BURST,
PARA _4€ /(@ THE CASE OF THE UNDERWATER EXPLOSION, THE AR BURST
\w

WAVE WAS FAR LESS INTENSE AND THERE WAS N@ HEA® AVE OF 3]GNI=
. FICANCE, MBREOVER, %&E*?%gT%E ABSORPTIGN OF NEUTROBS AND GAMMA

RAYS BY WATER, THE LETHAL QUALITY OF THE FIRST FLASH @F
RADTATION WAS NOT OF HIGH GRDER, ZBQT THE SECOND BOMB THREW N

LARGE MASSES @F HIGHLY RA@”@ACT VE WATER ONTO THE DECKS AND [NT@
THE HULLS @F VESSELS Wehblpibedodidbdr . JHESE CONTAMINATED SHIPS

BECAME RADI@ACTIVE STOVES, AND WOULD HAVE BURNED ALL LIVING
THINGS AB®ARD THEM WITH INVISIBLE AND PAINLESS BUT DEADLY

RADIATIGON,
PARA ‘Aﬁfﬂﬁ 7006 500N Te ATTEMPT AN ANALYSIS &F ALL OF THE
IMPLICATIONS @F THE BIKINI TESTS. BUT IT IS NOT TOO SOON T6

POINT TO THE NECESSITY FGR IMMEDIATE AND INTENSIVE RESEARCH
INT@ SEVERAL UNIQUE PROBLEMS F@SED BY THE ATGMIC BeMB, AHE

 POISONING OF LARG£ VOLUMES OF WATER PRESENTS SUCH A PR@BLEM,
)?TUBY MUST BE GIVEN TO PROCEDURES FOR PRETECTING NOT ONLY SHBPS

V" N

@REW&{’QUT ALS® THE POPULATIONS OF CITIES AGAINST SUCH RADI®- .
L6GICAL EFFECTS AS WERE DEM@N&TRQ:}I) IN ZIKINI LAGBON, 5
PARA £ MBSERVATIONS DURING THE'SF TESTS HAVE ESTABLISHED THE "
GENERAL TYPES AND RANGE 6F EFFECTIVENESS OF AIR AND SHALLGOW o
UNDERWATER ATOM|C-BOMB BURSTS, ON NAVAL VESSELS, ARMY MATERIEL, ii
INCLUDING A WIDE VARIETY oF QUARTERMASTER STORES, AND PERSONNEL.
J/ROM THESE O@BSERVATIONS AND FROM [NSTRUMENTAL DATA 1T WILL Now Y
BE POSSIBLE T@ OUTLINE SUCH CHANGES,NGT ONLY IN MILITARY AND 154
49
NAVAL DESIGN BUT ALS® IN STRATEGY AND TACTICS,AS FUTURE EVENTS -~

"Bl
52

MAY INDICATE. W) ¢%%g¢
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PARALZ., MATIONAL SECURITY DICTATES THE ADOPTIGN OF A POLIC¥-OF

INETANT~READ INESS T6 DEFEND QURSELVES VIGOROUSLY AGAINST ANY

THREAT @F ATEMI A?@& ATTACK AT ANﬂT ME i ADHERENCE T@ THIS
POLICY UNTIL i? ﬁS CERJAIN THAT THERE ! W¥VER BE AN ATOMIC

WAR, 8NE ENDUR ING FR@N?iPL WAR HAS N@T BEEN ALTERED BY THE

ADVENT OF THE ATOMIC WEAR ,glgznx VE STRENGTH WILL REMAIN THE
BEST BEFEN%iq',?ih FORE. SO LONG AS ATOMIC BGMBS COULD CONCEIVABLY

BE USED AGA INBT THIS S@QWTRY THE/EQARD URGES TH j@NT!NﬂEﬁ»
’ﬂ?‘ﬂﬁﬁ or AT@Q%C MATER?AL AND RESEARQH AND DEVELOPMENT. IN

=

JES(#1). . . AET

aﬁaafkg?)aaoassggﬂs(#g)oeo JTF?(RE)(#A)secﬁéﬁ(#5)000907(#6)0°°
WAR (€8S AND C@M&gﬁAA?)(#T)aaoﬁﬁéj(#a 33)ooo$£chv{#14)eoa
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