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THE SECRETARY OF THE INTESIOR
WASHIMGTON

July &, 1991

FOREWORD

This assessment report compiled hy a special team of Naticnal
Park Service underwater archasologists sheds light on the
historical importance of the sunken ships in Bikini Lagocn.

The infcrmation provided here will assist the pecple of Bikini
to make informed decisions concerning these sunken ships., I hope

that it will alsc serve to open new areas of interest and increase
awareness to inform readers the world over of the importance of

events at this historic place.
Tl (e S

wii
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Ine Fetherston, one of Saratoge’s ship's
phmlugraphors, Inaped bis postwoc “mugbock”
und history ot Sesstoge and aeveral oripinal
photopraphs ol Sare’s teying hoonres off Deo
Jima,  Roy Allan, president ol Lhe TISS
Areurses (BB-33) Association, Tvancd his
"raughock  and wrranged for oo mecling with
Arkadaas’ crew ar the ship's fourth annunal
teuniow.  Kavin Foster, formerly withh the
MNationo] Maritime Initiative, ocrovided
considerabla infarmation oh the teses and Fakod
uesded documents to the team in the Pasific.



Lawrence E. Wikon, Rescorel Techoician at
the Mational Alr and Space Museum,
Smitbsouinn Lustitution, identified three af the
aircraft in the hangar of USS Saraoge as
Helldivetrs hefore the BuAcr report was Jocalid
apd provided relsrence malerials nn the
SBEC/ERF Hulldiver For this reperl, Morman
Pulmar road Lhe text, made many critical
smgpuationg, and provieded informalion from his
filey, Thiz report alsa was reviewed by Belly
Perkivs and Roper Meade of LANL.  Their
assisiunce and review Iz apprecialed.

Linda Cullee of ihe TU.5. Mawval Institute
opened her photographic files on the
Crostivads ships and tasts. The siaft al the
Philadelphiz Mariime Moessum, parliculasly
curator Jane L. Allen and libzarian Aun
Wileow, provided accese to the photographis
archives of the New York Shipbuilding
Corpararion, which agsisted tha rask of
asseesing Seratopa and Arkansas, hoth products
of that shipyard, Steve Haller, archivisl st San
Franciseco Maritime MNational Historical Park,
directed owur attention to the recently processed
Sun Francisco Cplf-Buflefin photographic
archives, which ingluded a few dozen invalyable
views of Saratoga, inchuling photographs of the
ship being prepared for the tzets and vaderway
ta Bikint,  Broce MeRlresh and Abcs TLall,
MNational Geograpbic Soclsfy, are gratefully
thanked for atranpisg woderwater photography
by Bill Curtsinger for National Geographic i
Angast 1990, Mr Chnisieper 5 thaoked for
the use of selected phatos in this report.

The staffs of the following organizations and
tastitutions are also here acknowledesd: Los
Adamos Metinnal Laboratory, Lus Alamos, New
Mexico; Military History Branch and Srill
Ficiures Branch, Matiunal Acchives, Washington,
InC,; Mavasl Historical Ceoles, Washinglon,
D.C; Pacific Fleet Submaring Memorial
Musewm, Honolulu, Hawaii; J, Porler Shaw
Library, Sun PFrancisce Mzarilime Marional
Bistorical Purk, Sun Francizes; USE Anrzone
Meomaorinl, Honofulu, Hawail, War in the Pacific
National Hislprical Park, Apans, Guum; 0.8,
Nawal Institute, Annapolis, Maryland; United
States Maval Academy Museom, Annapolis;
Warional Air and Space Mussuni, Smithsonidan
institution; Philadeiphin Maritine Musewm,

Robbyu Jacksan of the NP5 Mistoric American
Buildingz Survey/Historic American Enpinsaring
Record, rodrafted the Able and Bakcr arrays
and plotted and drafted the sunken ship
pusition chart [rom data expplicd by the TLS.
Miavy, Tom Freesman granicd poomission, with
#ll rights reserved, to publish his painting of
Seratapa on the Lottomm., The painring was frst
peblished in the U.8. Naval Institule
Proceerings in Qctobae 1990,

Drafts of this docoment were preparcd by the
Nalional Maritime Tnitiative with Lhe nesiglano:
of Frau Day of the Subwmergsd Cuitural
Resources Uait.  Desigo, layoar, aud Enal
production of the camera-ready 1oxb was
underiaken by I. Coodace Clifford of the
Wational Maritime Initiative staff.
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CHAPTER ONE: INTRODUCTION

Deniel J. Lenihan

In June 198%, while retvrning from a
cooperative NPS/Nevy diving operation in
I'alan, Dan Lenihan, Chiaf of the Mational Park
EFervice Submergod  Coliural Esgovrces Unit
{SCRUIY was approached regarding o potential
sunken ship sarvey at Biking Atoll, Do
Caltherine Comctnoy of [lolues and MNarver,
reprisenting her cslient, the Dspartment of
Encrgy (DOE). described the natore of the
resgarch problem in a presentation al the
readquarters of US. Navy Mobile Diving and
Salvage Unit Ona i Hooclolo,  Odr. David
MeCamplbell, Unit Cowmmander, had been in
comumugication with Cr. Courtney ahout ihe
project for some Vime and recommended a
joint effort using NP5 and MNawy pecsonnel--a
gombination that had proved etfzeiive in
numerouz prier eperalions knows celleciively as
Projent Seabars,

As tormal requests tor assistance wers mitiated
and arrengements were made for a ficld
cperatim o Lhe smmmer of 1989 the NP§
underwaler fgam biymin proparations for one of
the mest challenging and compelling projects it
has ever boen asked (o undertake. The ships
of Qperations Crossrnads lying at Lhe hattom
nt Bikini Aroll FLacoeon and Swajalein apoon
are the remaing of & Taweinating weent in
American hislory, san cvent with infernalional
dimuenaions, including implications for the
rostructuring of geopolitical alliances in the
latter part of the 20th century.

The ootion thaast these ships wight ho
cousidered ax the loeus for a marivz park,
which Iz the apoccific forte of SCRU, only
[ucther Tucled tae ican’s interest.  Etforts to
evaluale the ships ss historical, archeclogical,
and rocreational resenress for disposition by
thz Bikinian pueople luiymn in Angust 1989 and
resulted in lho complelion of this repert in
Marzch 1991,

Alticugh "ghost Tlsets" related 1o World War
IT cxist at Truk Lageon, ete., nowhsre in ths

world 15 there such a collaction of capital
watships, augmented by g largely intact aiceralt
carrier, LIS Narmogs, and the flagship of rhe
Japanese [Mavy at the time of the attack oo
Pearl Hezibor, MNagats. Through chones o
intent, vesssls of great symbalic Wportance o
the hisrowy of World War L1 ware iacluded iu
the test array cad now reside at the botrom of
the lagoon. These ships, all within a few
hundred yards of each other, comprise ao
intomparahle diving experience.

Caring the eourse of the project the leam
wembers, without exceplion, weie lwpressed
pot only with the extracrdinary cultural and
natural rescirces of Bikint but with the
compulling human dimension af the problem of
thsplacemert and rezetiletnant of the Bikindan
people. We hope the discussions in this report
will help expaod the range of oplions available
to the Marshall Islanders in recsiablishing their
communily on Bikini and other islanils
impacled Trom nuclear icating,

PROJECT MANDATE AND BACKGRGCUND

TInder the terme of the Compast aof Proo
Awgocistion polwien the Soverament of the
United States and the Governments of the
Marghall Islands and the liederated States of
Migronesia (Public Law 59-239), the United
States, tn Ssction 177, acceplcd respousibility
fur compengating the eitieens ol the WMarghall
Islamds, the Fodecated Siatee of Bhooonesia, or
Falaw, Tor "any hwses or damages soffercd by
their citlvens' properly or perseos resalling
frem the U1, poclear testing pragram in the
northern Marshall Islands Letween June 30,
1946, and Aupust 18, 1958." The 1L5. and the
Marshall Tslunds also spreed toogel Torlk inoa
separate agresmenl provisions [or setilement of
claims wot yet compensated, [or treatment
programs, Jireet radiation.related medical
surgcillanee, radiological mopitoring, and for
such addifional proprams and activities as may



be wutoally sgeeed. (00 Stat. 1811 o secton
T34, the United Seawea transferred titls to US.
Governmenl property in the Marshall Islamuls
to the governmem of the Marshall Istands
vrcept for property which the TS, Government
determined a continuing requirement, (99 Stat,
14149]

Based on section 177, an agreésment between
the UL, and the Goverament of the Marshall
Islands relating to the nuclear testing programs
was resched.  Under the terms of this
spreement, the UL Governitent ceaffirmed its
snmmitmedt tn provide funds for the
riscitlement nf Bikind Aroll by the peoples of
Bikini, who wuere relocated during the first
oiclear weapons tests 1o the Pacifie, Qperation
Cromseourds 1n 19048, Sinece then stodies #hat
lyve focused oo the evewtnal sescitlement of
RBikini have hoen and coolinue lo be
nndertaken,

In Joiy-Augost 1989 and April-May 1990, a
tewrr Jrom the L.E. Mational Purk Service
traveled o Kwajalsin and Bikini atolls to
document ships sonk during the Operation
Crosstoads atomic bomb tests. The teant was
invited by the Dikini Couneil, the United States
Cepartment of Encrgy, Pacific Roglon, and
(Tolmes and Warver, DOB's primary contraclor
in the Pacific and operator of DMIE's Bikim
Fiald Statiot.

The sunken ships at Bikimi are the propeety of
the people of Bikinl,  Tile was transferrsd in
the U8, Waueshall Telands agrecment in yecord
with aArlicle 7 of the Compact of Free
Associalion; according to Ariicle VI, Seclion 2
of the agreewsal:

Parsnant o Scolion 234 of the Compaei,
any rights, (itle and intercel the
Government of the United Slaios may
have o sunken yessels and cabla sitnated
in the Hikini lagoon as ol Llhe effective
date of this Apreemaent i transferred to
the Governmenl of the Marshall Islands
withouwt reaisbursement or trausfer of
funds. 1t is understood that moexpended
ardnance and oil remalns within the
hulls of the sunken vessels, and that
salvage or any other use of these vessels
could be hazardons, By acceptance of
such right, {itle and interest, Lthe

Governmént of the Marshall
Islauds shall hold harmless the
Gouverument of the United
Stoares from loss, damage and
ltahility assorialed with such
vesscls, ordnance, uil and cabls,
including any loss, damage anmil
liability that may result fram
salvags operations or other
act'¢ity thart the Gavernment of
the Marshall Islands or the
peaple of Bikini lake or canse
to be token concerning such
vesaels or cable, T h e
Government of the Marshall
Tslands shkall transfer, in
dceordanece with 1ts
constitetinual processes, title to
aueh vessels and cable 1o the
people ol Bikind,

Under the Agreemenl, the V5 Doeparlmenl of
Energy condiected a study of the sonken ships
in Bikini Atell, in particular assesging leaking
fuel and oil that may pose lunpg-torm
envicommental lmpacts that would result from
the sudden uptore of tanks contaning oil or
fuel, Hecommandations for thes finel
dispusilion of the ships depended on
agscssmenty of their stroctural integrity and
historic significance. The DOL requested the
assistance of the U.E, Navy, Mobils Living aud
Salvage Unit One, headgnarizred at Pearl
Harbor, Hawali, to {1} determine the
peagraphic lecation (Jatitnde and longlinds) of
cach ship; {2) mark the bow, stern, and
midships scetton of cach ship with spar buoys;
{34) make a preliminary description of the
condition of each shipg and (%) determine il
the cendition of the ships warranted an
asacrament of historical sipnificance,

The UE Mavy deploped MDSTE T oat Rikin
beiween August 5-19Y, 1988 Thig aclivity, as
well as poneral footage of Bikini and the ships,
was [Hlmed by Seinen Prodections, which
mradeced a apecial for PBS and [or KGO-TV,
San Frangisco. Following this exercise and the
gocerrence af the Bikiai Conoell, on
Decombier 21, 1988, the Depertment of Doeray
requested the services of the National Park
Service ta conduct an svaluation af the
historical significance, marine park poelential,
and diving bazards assoclaled with the stuaken



[
Commgider Dawid MeCampbelfl, USN (lefl), led
the My giffort fo locale and pled e weeck

locatians, (NP, Lary Muiphy)

fleet at Bikini. Because the ships aed test
couipmeani suhmerged in Bikini Lapoon are an
immensely valnable coltural tesooree desarving
lhorough study, and the Service's Submurged
Cultueal Eesonrce Unit is the only 1.8,
Governmcnt propram  with expereoce in this
work, the Motionoel Park Sesvice epreed to
assist DOE. Al the ssme e, MDST 1 was
tedenboved at Dikinl with EQD Maobile Unit
e (6 continue marking wrecks and to assess
and safc live ondnance in, ot and aropnd che
ships.

The National Pack Service team was led by
Dapiel |, Lenihan, Chief of th: Submerged
Cultural Resource ndr, and wmelnded as rsam
members WPS Maritime TTaforian James P,
Dolgado, Head of the Maltiona! Mariliime
[nitiative; 3CRU Archcologist Larry B, Murphy;
Archaeulopist Tarry WV, Mordly, Cliel ol 1l
Branck of Cultural Research, Southwest
Regional {ffice; aud Scientitic [Nostrator Jeury
L. Livinpgston of the Branch of Culturai
Research. The same team assembled in

Honelol, Hawain, o early Augost 1989 and
froen there traveled to Bikind by way ol
Kwalaleln, The team returped for & second
and bnal field season in late April-sarly May
159],

Of the original artay of rarget vessels, 21 ships
(eounting eizht gemzller landing crafl) were sunk
in Bilini Lagoon during the Able and Baker
atpmic bomb tests of July 1 and 235, 1948, A
numher of the remaining vessels, among them
the former Germas heavy crmser Prinz Euwgen
(IX-300), which “survived” the tests, were towed
to Kwajalsin Atoll for decontamivation and
olflonding of munflion.  Propressive ondiag
from leaks, however, led to the capsizing and
sinking of Prnz Eugen in shallow warers io
Ewzjalein Atoll Lagoen io 1946, Another
target vessel, LCI-327, was strpaded and
"destroyed” on Bascombe (Mcek) Island in
Kwaojalein Atoll in 1947, These twa vessels
cnmprise a secondary depositinn of Crossroads
targut shipa thet are accessible for atudy.

The NP5 team was able to wisit nine of thege
23 vesscls and document them to varying

The New's Iiplosive Orgnence Demoltion Uny
{ne refad @ 150Kk Aepth bambd by ‘gapang” s
ffee fuse.  [NEBS, Lary Murphy)



degrees. The team subscquently evaluated twu
ather vessels viilizing the Navy's Remoie
Operated Vebiele (ROVY vides coverage of
them. The major foeus of the documentation
was the airerafl carricr Swgtoge (CV-3) at
Bikini; a lesser degree of documentalion was
achieved for the hattleships Nuegato and
Artansas {BB-33), the submarines Piloyfish
{55-386) and Apsgon (55-308), YO-160, 1T.OCT-
1175, LCM-4, amd the altack (rangports Cilligm
(APA-57) wnd Carfivlz (APA-69) at Bikini, as
woll ng the cruiser Fring Fugen at Kwajalein,
In evary case, the NPS found eofficient cause
to detersing that these vessels are indesd
historieally and archeologically significant,

This reporl documents the pre-sinking
characteristics of each of the weessls, as well as
an assassment of their caresrs and parlicipation
in Opergtion Crossroads.  Inn the case of the
nine vezsels visited by the MPS jeam and the
two ROV-dived weaaele, a sile deseriplion Daswd
on the assessment dives and docnmentadion
effoats is inelnded.  The reporc includsas the
results of several weeks of tesearch tha
provided motrc ¢ancise information pertaining
10 target vessel obaracteristics, spocifically
Crozsropds modificaticns and outfitting,
Among the more mueresling archival discoverics
was thot the firing essénblies for somes test
ordnancy on ihe tes! ships were incomplete,
with inert slemonts (plaster) replacing either
the main ot booster chargse.

METHODOLOGY

Backpround Resgarch

In preparation for the project, background
material on Operation Croseroads and the
individnal target ships inclnded in the tests was
obiained by historian Jamos Delgado through
several sources. [Historical information abant
gach vessel’s charaateristics, history,
paciicipation in the tosts, and the sircumstances
of its sinking wetre obtained, as ware maretials
pertaining o test planning, lopistics. and
resules.,

Iz proparsiion for Deld activities, the ploss
most Likely to reflect the Hnal configuration of
armament and deek (catures pregent on
Seratogn were sought. A set of micraftlmed

pluns showing Senetoga’s last pre-Crosscoods
refit at Bremerton Naval Shipyard in May 1945
was vbiained. From those and poblished plans
of the ship, a deck plan and starlioarnl
clovation of the carrier as it wos confipuied at
the ond ol the Second World War were
available. The scale of thess drawings was 100
small b serve a5 a hasis for field work, so they
wore ckpaneded using & Map-O-Oraph machice
tr A final seale of 1/8-inch per {ool (1:56).
This selection was based on the preferesce of
illustrarors, who found this scale ideal when
mapping Arizora and other ships of similar
S12E,

Finally, scale drawings of ordnance and radar
gauipinent were glugned from naval mamials
Dirawings of aireraft keown ta be abouwrd
Saratega wurg obtmingd Trom bpoks,  Thess
were mechanically reproduced amd the scale
chanped o match the deck plan.  The resalt
was o rough approximation of what the vesssl
waunld have looked Tike oo Lhe eye of
Operation Crossroads, expregsed in drawanps of
the deck plan and starboard clevation, cach
wmore than nine foet long.  Mylar Lracings of
small spclivmg of Jheir conjectnral drawings
weres carvied on exeh dive by the illusteators
ynd altored to Ot he archeclogical csality of
the ship's préssil appoaraaes,

Sile Degcriplion amd Analysis

To develop a narrative prosenistion of findiugs
frian the rescarch, arciwoiogists Dan Lenihan
and Larry Murpby, and historian James
Delzadi, swam through cach site and recorded
cbservations or nodee altgr the dive or on
videotape during the dive, To permil filming,
a snecial experimental hookup was designed
befnre the project to conpect a full face mask
fAGAY {0 a small underwater video camere.
The mask was installed with o wicrophoas that
petmilted the diver to speak directly onto a
vitlcolape as he punned Lhe site wilh the
camers,  This permitted onsite recovding of
Hald chservations and also permitted mgeh
easicr refevencing of the viewsr to the lovation
af the imape on the sie. On large sires,
recording the location of the camera imvage has
betn a conalstent pooblam,

Tn addition to personal obeervation on the site,
the Navy's Bureau of Ships 1946 description of



snme of the vessels heloed separate primary
deposittes Srom later site farmation
processions,  [nfgrmalivn oo bielogical
comibunitics oow present on the site was
obtained Lhroweh siden imaging lor cxaminalion
both a1 Bikind and on relurn o Sanla Fe.

Tnformalion pewscaled o this wamer was alse
need Tor assessing recreational polentinl,
Althopeh the team was wall equinpsd to assess
pormal sport divieg hazards (given the
sxfenstve shipwieck diviog backercuonds of the
members], it was not qualified 1o evaluatc the
wolotidity or stotos of live orduaoee 1o the
vessels nr address the issue ol rasidpal
radiation hazards without help ftom specizlists.
Cooperativn with 1.8, Navy Euplusive
Urdtance Do slition (0D} personnel on site
was vory useful in gainiag svch an
woderstandiog of the former, and Lawrence
Livermare Labs provided extensive insights iato
the attar.

Ipggiue the Ships"

[nformation for drawings that are part ol the
report wos generated through sketehiog the
sites and cowparing the results to plaos
obtainead Lhrouph the archival rosearch. Some
videatape obtiinad in the dives was taken
primarizy me an aid Lo llustration. Unlike most
uther zilualivns in which physical basclines have
heen used by SORIT to map sites, there was
cnangh intepr 4y to the vessst Talreic thal
featnres of the ships (homselees enold be used
as integral refersnce points,

Qperaticnal Diving Fracedures

{tiven the 130-foot maximum depth of the ships
aned the intewsily of ths dbvisg operations
nceded Ly accomplish the objectives of
ussessing and documenting the ships al a
witking depths vaually well over 100 taet, if
ot deoper, certein desp divinpg  procecdures
were implemerted.  Special dual manifolds
which permitted] toral redundanev of ficst ond
aceond stapges of breathiog systems were
transporfied to Lhe job sic from Santa Te.
Thess were Wssd o orraogs evlinders supplied
by DOE inte double taak configiiations.  The
diving dav was dwided infu two dives per team
wiili staped decowpression ooticipated o both

dives. The first dive of the day was always
planned to e deesper of as deep as the second
dive,

A in-waler caypen Jeenmprossion syslem was
also broughl from Sante Foe 1o allaw o large
margin of zafsty in decompression profiles.
Standard TS, Mavy air tables were used in
duecompresgion, b cegpen Was sobatitoted os
the breathing eas fer 30-, 20-, and 10-foor
stops. Bmergsncy evacuation procedures wore
established aod after the Mawvy arrived on the
scene during the fitsr field session, a routine
system for accideni managemeni was
estabiished that involved the nss of theit Diving
Medical Officer and recompression chamber.
During the 1090 [eld sossion ne Nawy medical
facilities or chamber wure available, =n
evacuation to Kwajalein would have bewn
NECESsary.

Iw 3 o "j 2 b Sin
ke dapth ar which e wrecks lie, and the empunt
af Hate required for moaringful obgereation
docuntentation covapelled  fengthy onmin
decompression sopg.  [NFPS, Lary Mwpihy)
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A routine wag also astablished that every fonzlh
day of opsration thers would be a 24-hour
pariod during which no diving took placs, e.g.,
from "np* tlme of last dive on day 4 to
beginning of the first dive on day 5. This was
Lo help mitipale clfeels of *Safart Symelrome” in
which the 12-hoyr decompressinn model al the
U5, Navy tables is pushed prst its design
Lmils fur myli-day repotilive divimp,  Thuse
epecial procavtions wers deemgd particularly
important when no chamber was available on
gita,

Afﬁ:r d:pmg .Lr."T j‘.'."Fﬁ Dm'llef Lenihan, Lavny
Novliey, wrd Jerry Livisgston comipare notes o the
sketcler @ited measnrements mile by (e scientific
iffstratoes. (NP8, James P Deipado)



ACTIVITIES

1939 Ficlid Scason

Augost 2-1(:

Aozt 11

August 12

Augest 13

Aopsl 1

The team traveled from their
chely atations in Santa Fe, Maw
Pexico, and Washinglon, DU,
i Kwajalein, Marshall Tslands,

Tayiver in Kwajalein,  Toeam
traveled around Bwajalein with
public affairs liaison officer
visiting WWIT sites,

Preaared for Jdeparture to
Bikini, but Air Marshall Islands
came i overbooked and wonld
not take rhe team o Bikiod,
Ubtaingd access to a boat
during latter pact of the day
and snorkeled the wreck of
Fring Rupan,

The plane did not come, so the
Holmes and Narver
tepreseatative arrangad For tean
tg dive oo fipr Lyzen.  The
cpam conducted a
seconnalssance survey of the
site, obtaining video footage,
ahoropraphs, and a cketch, Tt
was digegyered that the
Jescripiion of (he ship in Jure’s
fiuhting Ships was incorrect in
Ibat it stated the ship had four
serews rather than (he three it
has. On the basis of this dive,
a sectton on FProrr fgen was
inclided in the results section
of this report and specific
wacagement recommandations
will be made for transmission
to the Base Commander.

O agmin Adr Miarshalh lakandg
AN decided no! o fly, Fent
IMiner, Tlalmes & Marver's
araject manager, radiced an
AMI plane ¢n route to
Hwajalein from somue other
polut and wegotinted a flight to
Bikini before they took thelr
scheduled return flight to
Edaiuro in the Marshall Tslands,

=d

Auyguet 15

August 16

Angust 17

Anguse 18:

Augnst 19:

Augnost 20:

August 21

After lunch, a first assessment
tive was made au He wreeck of
Saratope to a maximum deplh
of 100 feet.

Thring the firar fiell day of dive
operations al Bikmi, he leam
mads an agscssmuenr dive on
Raratopa and commencod 1aking
ohzervations fur the site plan
and starboard profile of the
ship. The starboard side was
roconneitered a1 140 feel; the
slevalor was entered and its
jmmediate aren avestigated, as
was the forwand section of the
ship, particularly the S-inch gon
mount.

Dives on Somogn focuscd onm
assgssments of che island,
imchinding the pausteation of the
Hag plet and bridge, a survey
of the port side of the ship,
and the penutration of Ihe
hangar,

Mapping of the after arca of
the ship discloscd the [irsi
major damage 1o Saraloge From
tha lesta, A cocononissanes of
the Baliom of the lapgoon at the
stern amed addilional percicalion
of the bridge were complutad,

Additicnal dives were made on
Sarafoege ta comtinue the
wmapping af the wreck.

Saratopats island was muorc
thoroughly invesligated,

Dives on dargtoga boepan to
foens oo mapping the storboard
gide of e ship for the profile
clrawings,

Dives completed the
preiimisary mapping of
Saratoga, focusing obn the
foweward section, midships avea,
and island.



August 22

Aupust 23

August 24:

Aypnat 25

Augnst H:

Lintire temn dived on Arkanses,
resnlting in video and a skoetoh
of the wreek, The dive
assesged the more intagr port
side of the battleship al (he
160-foot level and the keel nt
the 140-foot level

A dive was mede on Fiioffish,
paing for the first time the
exporimenial AGA-viden
hookup,  Delgado narraied bis
motes on Lhe dive direcly ontn
a kape at 150 feel, accompanied
By Loenihan, while the othe
team members sketched and
photographed {he hoat,  The
sseomd dive of the day, wilb
Dolpado again in the AGA,
vigited Mugate, ciploring the
after section of the ship.

The only dive of the day was
made to Cidffan, the acoidental
geropoint ship for the Able Test
bumb's detouation,  The teau
swatn the length ol the ship,
skeiching and photographiag it.
Larry Murphy departed with Lhe
majority of the eguipment to
caleh a Military Alr Commam]|
{MAC} flight to Ilonaluln in
orter L asarre losding of that
cyuipment for anether uperation
i the Aleutinns,

The team made the last dive of
1989 om Sarglopa, peoctrating
the hangar and more extensively
documenting che airceaft mside.
Thet affernoon, remaining
guipment wae packed for
departure.

The team made an oarly
aflerapon deparlure from Rilking,
flyimg wia AMI to Kwajalein,
From Kwajalcin, rhe tcam
members separaled--Loenihag
sud MNordby 'oe HSanta Fe;
Livingsion and Delpado to
LEYTETR

1590 Field Scason

Agpril 23-27%:

April 28

April 28

Agril 30

way 1

May 2

Mag 3

b

The team travelled from the
duty stations in Santa Fe, and
Washizgton, D.C., to Honeluly,
antl then to Kwajalein

Layover it Ewajalein, The
tein made » dive oan Prine
Eupen and obtained additional
photos and information Lor @
map of the wreck,

The team boarded the DOE
rasearch vessel G W Plerce
and sailed from Kwajulein for
BEikini.

Al sea most of the day. Bikini
was sighted at 400 pm., and at
20 pm., anchor was dropped
off the wland, The feam was
shurtled ashore,

Firat dives wore made with team
members working on the kslangd
and in the huangar of Seratoga,

Mapping Saratoge continued.
Lenihan and Murphy penciraied
thi: hanpar to its afl bulkhead,
Jucatling wdditional lerpedaes,
rockets, and homing torpedoes
(depth of 130 fest). live-inak
shells iz the handling rooms
and the open twin 5 inch/34
mount were cxplored aft of the
stack by Leelgado.  Afternoon
dives focused on the bow, (he
windluss angd emergency radin
coaActmenty wors |1::m:tr&1'{3d,
Delgade and National
Cicopraphic Saciaty writer John
Eligl. dave on a shallow water
inghore wreek, which proved to
he LOT-I175.

Dorumentation of Saratoga
contivaed,  Arkarigs was dived
on acd port casemate
penelrated by Lenihan and
Murphy af a depth of F7) feet.
Wroek of 1L.CM-4 snorkeled and
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The spricmr of trilaiers!
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N

and Lary Nordby, (NPS, Lary Murpiy)

May 4

May 5

May &

identified sear that of LCT-1175
ey Dyalyradus,

Lznihen, Delgado, and Muorphy
owam under Magero from stern
ke the aft end of the bridge
(dapth of 170 fescy. Mordby
aud Livingston contlnued
mapiping apecsticnd o0 Sdeaiogs,
and Lenihan and John Bliot
dived an Y0O-160 in afternoon,
vidiulaping duck machinery,

Lewilian, Murphy, and Delpado
conthiued documentation of
Nogotw, videoTeping and
pholographing upturned bridpe,
(orwacd lurrets, and stern.
Livingston and Mordby
continned mapping operations
on Seratoga (poriside). Eutire
team worked on Sargltoga in
oikeinoon.

Entire team warked on
documentaticn of 1OCT-1175,
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May .

May B

May &

Yot aesedd i m@‘r fhe wrecks IF being disennsed - Haward Medaivon, Wit Rikon,

Linihan and Murphy worked on
Wapate bhow; Delgadao,
Livingston, and Mordby worked
on pott bow af Sarefogs.

Entire tpam sonducted Chlje"
dive o Ngzgie sern (Jeplh of
T/ feet) obtaining sketches,
video, and photography, Ln
afiernoon, foens shified hack o
complelinn of work on Seraroga,

Murphy conducted training dive
for Bikinians, teaching them
ungerwatsr oxvare cutting
techniques using car battery and
oxygen.  Leniban was able to
mzet bricfly with Bikintan elders
and Jack Misdenthal (Rikini
Linison} during Tayover of AMT
(tipht nn Enyn, Somo of the
project rasults including
drawings were roviewsd,



CHAPTER TWO: OPERATION CROSSROADS

Jamas P. Dealgado

The end of the Pacific War, and hence Worlld
War II, was bruught about by 1he surrender of
Jupan Tiliewing the ropping of atomic bombs
o the cities of Hirashima and Magasakl.
These were, respectively, the secomnd and 1hird
nuelear detonations on the surface of the
planet. The {irst homb was detonated at
Alamagorde, New Mexico, on July 16, 1845, at
330 anm The sceoand boml was delomatid
over Hiroshima an Augusr 6, 1945, at 8:15 a.m.

The third homb was detonated over Nagagaki
an Angost 9, 1945, at 10:58 aan.  The fourth
awd Efth bombs were detosared durieg the
alome lests al Bikiod Atoll in the Marshall
[zlands.

The firgl lorpe-seale stemic weupooe effects
tests condnered by the United States, the
"Abk” test dotonatinn of July 1, 1946, al 9:00
t.a. lozal time ot Rikioi, end the "Bukor" test

it
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detonation of July 25, 1944, at approximately
435 a.m, local lime, wore the first twoe of the
three-part "Opeoration Croseroads” toste.  (The
thizd detonation, the "Charkbie” (ost, was
cancelled.]  Formalated at the #ar's end and
approved by President Haery & Truman on
January 10, 1946, Operaton Crossroady way nol
only the first of more than 8§50 publicly
anaounced afcanic weapons tests. It was o
major demonsteaiion of the pawer of the bowmb
anci of the nation that had produced apd nsed
it, the United States. The nume was selected
becausz the atomic bomb represented a
"srossroads’-from convenliongl (o nuclear war,

The tests invelved assembling a fleet of 242
ships, 42,000 men, 156 airplancs, and (uns of
thousands of tons of equipment, ardnanee, and
maturial #1 Bikind, ax well as relocating the 152
rasidenss of the ztoll-boginming an odyssey that
has earncd For these displaced peopls the
sobriquel of "nulear nomads® of the Pacific,
Obsarvers from Congress, from other nalions
{including the Sovier Unign), and
representatives of "US, press, radio, pictorial
purvices, mapgazings, el made hese tests the
mast public sog the most reported of any
nuclear weapons tests.’ The inherent message
of mclear weagony, was underseored ot Bikiud,
and hgs sines become Increasinply the soljeet
al public debats and concern as Lhe progsay of
the Mankattan project multipiied until by 19846,
according to one nonolfliclal estimate, the
United States had mannfactured 00,000
warheuds of 7L types for 110 differcut weapons
systeins,”

Initially, the doevelppment and vge of atomic
weapons was welcomad and celebented in the
Linited Stzres beeavse the destruetion of twe
Japanese cities had bronght a fierce enemy Lo
hiz knees through the [var of rapid
annihilation, ‘The {oll of fighting ar Palau, Iwo
Jima, and Okinawa was still vividly cecalled.
Many thouwands of Amerkean lives would have
been lost in a bloody invaslon of the lapatase
home islands, Consclences were salved wihen
Lhe deuth toll @t Hirashima aod Magasaki, whils
{ereible, was foss than the oomber of Japangse
civilians Lilled in the B-2% fire-lhombing reids
on Tokyo, Nagove, snd Kobe. Soon, however,
as historian Pael Boyer has noted, a grim
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realization set in. Moral implications of the
naie uf the atomic bomb troubled some
obgervers,  More pragmatically, meny reslized
thar the bomb was a world-threatening weapon,
The specire of awclear armageddon
overshadowed the globe, und in the United
States, the underatandiag thet the bomb eonld
way someday be used wppiogt the United Statey
browght the ficst chills to the Cold War,
Gencrul H, 8, "Hup" Arnold, bead of the UMb,
Army Alr Forces, was the Orst Lo publicly
propheaize Lthat World War 11 would not last
s long as Warld Wae 11 World War 111 would
be vver in hours, with o oee left 10 determine
who had won,

Widlespraad comprehension of the bomb’s grim
reality was not immediate. 1t took many years,
the detanation of a nuclear bomb by the Suviet
Union, and the dewlopment of vasr arsenals of
more potent puclear weapons with the eapacity
to kill every living fhing on carth several timeg
over, for fear (o set in. Yef untl] then, puople
accepled the bomb as a deadly and pawerful
beaeficlal force. At the very buginning, thongh,
the message was elaar. In 1946, a pross repos
noted that while "a larpe nomber of sciemists
are looking forward t¢ the lorthcoming
explosion... [the] least curious..ars the atomic
seientisls. They take a poor view of the cotive
opsralion, mainiaining ihat the wxplosions al
Hiroshima and MNagasaki have perfoctly well
demensirated the basic fact thar the atomic
bumb iz lop powerful o weapnn [o leave
outgide the confines of intereatinnal canteal
and that Operation Crossroads will simply
yndsrlivs this touth.."*  The commasder of
Joint Task Force One which conducted
Oporation Crosstoads was Vice Adm, William
Herry Purnell Hlandy. Blandy, writing in the
toreword to Bombs ar Bikind, the "officiai®
public report on the lesis, neled "be alomic
homb i5 deflinitely nod *just another weapon;® its
dustructive powsr dwarfs sit previons wsapons,
Observers at Bikind saw the bomb sink great
sbest warships and, with its pengiraring noclear
racdiatian, vcach into skips' imnlerlors 60 il eest
animals, The explosions in aiv and undarwater
wure very differenr apeetacios, buc thew end
resilts mean the same: death and destroclion
on an snormons seale ™
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fperation Crossreads was loterpraicd as a
defeasive munsure 1o the American public
Testing the effect of chs atomic bomb oo
warships and their crews would specifivally
Mimprove our Nawe.” Aveonding 1o Bombs af
i,

We want ships whkich are tough, cven
whea (hroaloned by atomic bombs, we
winl lo keep the ships atloat, propellers
tizning, mung Oring; we want 1o peotect
the crews go that, if fighting is nocessary,
they can Figlt well today aod redarn
bowe onharmed tomarrow,,  the
unceuatlcd impertance of the alomic
bomb...shakes the very frundatigng of
militacy arralegy*

Hoewever, Lhy voncept of the bomb's
deploymoent against ships was as an ofllunsiwe
weapon,  Adiral Blundy teld the Senate
Counnittes on Alemic Fnergy on Janpay 24,
1946, "The vltimate resnlts of the teww, so Tur
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a5 the Mavy iz concorncd, will be their
tramalalion into terms of United Siates sea
power.  fcconcdary purpoees are (o alford
lraining for Army Alr Forcss personeel in
arteck with Lhe alomic bumb aguingt ships and
to datermine the effect of ths atomic bomb
upon military installations and squipment. ®

The: kistory of the war, begioning with the
surprise attack on the Doct sl Pearl Tlarker,
audl 2 hared Togr-yenr Rphl al a lremendons cost
instilletl a etrong sense of the best defsuse
being cffsuse. The atomic bomb provided he
strongesl olluosive capahility avatlable, amd
nnclear deterrencs and the Cold Weor
wmvocation of the necessiry of nuclear cupability
were Liest aired for Operation Crossroads:

Thz fizls eland uel clearly gz 2 defeneive
muasure.  Weo are seeking to primarily
learn what typea of ships, (aclical
formutiomne and strategic dispositions of
out owo naval forees will Dest sorvive
attuck by the atomic weapone of other
nations, showld we ever have 1o Taee
lhem, By no stestch of the imaginetion
wwn such steps of caution and economy
be taken as a threst of apgpression, W,
bevausz of such a false assumption, wa
ailed to carev ont these expetiments, to
lsarn the leswous which they can cach
us, oor degipners of ships, aircraft and
gronnd equipment, as well as our
tacticdans, strategists and medical officers
would Le gropiop their way alony a Jdark
ruad which mighl lead to anolher and
worse Peart Harboo”

In April 1946, Admiral Dlandy, repoctiog thet
‘some of nor leading seleutists” apreal thar
"cther naliong with peen g mederale degree of
indvetrialization can maoufacturs Atomic bowmbs
iz o bew years,.our Armed Fors most be
kepl modern, snd one of the firsr steps n
moderniziog thew is to lepro the Tull
cupalilitivs of any aew weapon which may be
brought agalust them.™®  Amnog rthe mor
interesting sepiets of Oporation Crossroads was
the inclosion of foreign observers froum 11
countiies, amonyg them the Sovizz Unien, a
tival Tur glokal influence,



THE CONCEPT OF A NAVAL TEST
EVOLVES

The news of the alomic bombing of Hirashima
stacted discussions mwong naval cicrcles as to
the mew weapon™s cllecl on ships; this queslion
was posed on the floor of the Senate on
Anpnat 25, PR, when Scoator Rrisa MeMahoo
of Connecticut siated;

In order {o sl the desirgeive powsrs
of the atomic bamh agalnst waval vessels,
T waoyld like. Janancse naval ghips laken
ta sea awvd an atemic bomb drooped an
themy., The resolting explosicn skould
prove to us jnat how effechive the atontic
bomb is when used against the Kant
naval ships, T aan think of no beier pee
for these lap ships’®

The idey of using the bomb against ships was
oot news "even in 1834, Los Alamos scientisls
woere Inoking oo the possibililics of cventonally
atomic-bombing Japaness flegr concentrations,”
specifically the Japanese noval base ut Truk
Lagoon, but by chat late darg the Imperial
Jupanese Nayy was already decimated by
corventional warfare,'"  Amcrican acbmarines
wamal 3 ferrible war of altrition; disaalragy sea
hattles and becnbing raids sank most Japauese
capilal ships, leaviag a piliful remnant of (he
ouce foridelle Fect ot wial's end.

The destruction of the 48 se-viving surface
warships of the Ilmperial Japausse MNavy
surrendered at war's snd was goargoleed
regardless of whelher or nod che gtemic bomb
was wssed.'’  Ths uew Japan woold be
demilitarized and its remaining viesels saunk or
serapped,  Om Appust 28, 19435, Fleet Adm,
Brusat 1. King, Uosmmander in Chief of the
T8 Fleot, coctmmeehad that (e romaining
Japanese veusels be destroyed. Lt Gor B M,
Giles, on MacArthwe's staff in Tokyvo, followed
denglur Moddabon's lead and proposed on
Seplember 14, 19435 that atomic bombs be used
Liv aled Lhe Japoness abips, The proposal was
supporied by Maj, Gen, Curlis LeMay,
architect of the fue-bombing mids ox lapau.
Gen, LT Hap® Arnold concurred, and
asked L(he MNavy oo September 18 rthat "a
opeibar of the Japansss vessels be made
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cvailable to th® Acvmy Air Torzes for usze in
Lesis involving atomic Lonbs aad olhe
widpons,""

This proposal mel with a positive response
from the Navy,  Ags vacly as Tune 1945, the
Navy's Burzan of Skips (BuShips) and Byrcau
af Ordoanes {Bulded) hodd recommended o
"womprehensive program Tor testing high
explosives against merchant and warship holks,
capturcd enemy vessels, amd Uniled States Nuaey
eombatant ships abour to bs Strickesu froon the
active list, ' The Underwaler Rxplosion
sogrant had been appeaved by the Chisf of
Kaval Operagons, but the deployment of che
atowic bordt chaaged the scope of the offert.
On Augost 28, the same day Admiral Kiog
rocmmended  destroying the Japanese  ships,
the Chicf of tha Hursau of Ships, Vies Adm.
E, 1. Cochrenc, inlormed (he Underwaler
Explosion Program staff chat chey "must be
propared e undsrtake broad-scale sxperiments
wilh 1l alomiz Doml o clear g ils major
influence on naval warfary' as thedr fiest
priovity. The Chlef of MNaval Opecations was
nolificd by Buships and BoOrd that "Totl-soale
Lesting,. bolth  underwater amd above waler,
apainat ships of various types" using the atamic
Lioctht wag imporative.™ Al the same linn, the
Llnited Stares Navy, which had built a
formidable Fleocl of more than 1,200 ships
during the war, was scaling down,

Al the end of Aupost 1943, Secrctary of the
Favy Jawes Locrastoni sugeosted that the Mave
woild b eodoeed Lo g AN-ghip foree with
B.000 aircraft, with the remaining ships hald in
roserve.  This sitsation peovided the Navy with
a large nomber of potentially expendable ships
tor weapons (gsling,  Questioned about the
atotnic bomby, Forrestal strouely anderscorel
the facl that the bomb would uliimalely be puel
o uso at sea, noting that "wonirel of the sea by
whatever weapans ars neeessary s he Naw's
mission.” The aext day, The WNew York times,
reporting on the Muvy's opposition 10 merging
the: War and Mavy Tlepartmonts, noked thal the
Navy was probably amengble to joint operations
reparding "ecieniilic develupwents," awil
prophesized that it would not at all be
surprising' within the acexl six moniths for a
proposil 'to Lost the effects of the new alemic



boml apainst warships. Thers has heen
speculation..whether the atomic bowb..anight
uause the battoms ol steel ships 1o disintograte
and thus sink (he enlire Nech.some Mavy
anthorities say rhey wonld like to see such a
ssl conducted apainst some af ner old
battlcships, for, if the atomic bomb works this
way, they want to koow it™®

Given the Mavy's sirang intercst in the homb
and itz commiimeni Lo lhe Undearwaler
Explosion Program and thal program’s priority
being atomic tesling, and with The Army Air
Vorees’ proposal in band, Admiral King agreed
an Cctober 16, 1945, to atomic bombing of the
Tapanese ships as a coordinated action of the
Army and Mavy onder the conteol of the Joint
Chicle of S1all, with "4 low ol onr own medern
naval vessels.. included in the vareet array' [or
air and ooderwater detonations, Tollowing the
advice 4and plans of the Urnderwater Lxplosion
Fragram staff'® Qu Octaber 24, The New York
Times reporled that the Mavy wes o tesl the
bomb to asszss its effect on ships boch
dispersed and wmassed at anchorage as in Poarl
Hatbor on D:ze, 7, 19417 It was not onril
December 10, 1945, however, thal an official
sraonncement of joint Avmy-Mavy lesls of the
bomb was made, ‘the New York Limes,
coviring the aopouncement, stated thal the
details had yel Lo be worked out, specilically
noling that the Arpy Air Foeces "haye been
wonking agpressively to get o leading tole io
L: experiment to make sure it wonld not be
ae all-Mavy affair"®  while Lotly deniad, the
issne uf Army-Mavy competilion was contioually
raisecd thronghow the tests; a July 30, 1944,
article in The New York Times quolcd ao
unpawed Army officer’s attucks on the
‘ballleship mentality” of "dic-hard” naval
cfficers, natlug “in the event of a Future war..a
Mavy as we Raow i now will he uiterly heljpless
on cilther side”

The eoncopt of the tests was appealing for
more Lhan (Lebnical eeusons; while it is indeed
voutine to tesl each new wenpon i all marer
applications, including againgt naval ilargets,
“the onovelty of lhe nroposed test ol Lhe atomis
bomb against naval vessels would lis in the
uppricedented scale and world-wile imporiance
of the tests.""® Evan more ottractive wias the

avert symbolism of the atomic bomb desfroying
the surviving capital ships nf the Japaoese
Mavy; one carly 1946 newspaper acsonnl,
accompanied by an Associated Prose
photograph of 24 bailered-tooking submarings
and destroyers, crowed "Trapped Remnants of
Jap Fleet Fuce Destraction in United Statcs
Wavy Alom-Romh Tests”  Anpther symbolic
and siguificant aspect of the tests was a
demeonsiralion thal the Umtcd Stalos was now
the world laader; it alone possessed the secret
of puclear power, it had 2 stockpile of atomic
bombs capable of being wsed again, and it was
sufficiently wealthy to expend three {the
ocigival onmlwr of plﬂuﬂﬂd dﬂtnlmtir::lﬁ} of
ihese bombs and nearly a hunedred ships in the
mosT enstly and claborate weapons 1ests
performed on sarth up Lo lhat lime.

Considerable intersst in the tests by scientists
assessing the weapon's ctfects was publicly
touted.  In JToly 1946, Life wogazive reportad
thai "a large number of scicntisla are fooking
forward o the fortheoming explosion.,..aever
haviog had a chance ro test the elffects of
atomic energy in thelr ¢wn areas of
konowledge," because thay would have "a
laboratary cxample of whot may happen @ the
world and the animare and inanimate things on
it in the event that war comes again."*
Throvghoul Operation Crosscoads, and well
after, ‘scientific benefits" of the (ests were
strossed.  Thess bouelts were for the militecy,
which tvcarned [rom Crosersads and the
bundreds of rests thot followed to wmake
stronper, deadlivr nuelesr wespuna:

Al Hiroshima and Magasaki z few
phetographs and pressurs measurcmcirs
wire made of the explogions, but almosl
wothing of value to physicists was
learned. Fhysicists wauted octoal valoes
of the Tollowing: pressure, impulse,
accelerations, shock-wave velocity, runges
and inlznsilies of pamma radiation,
decrizase of the gamma radiation duringe
the Fost Few Lowrs. Aad medicel men,
arriving at the sconc lats, found it
difficult te tell what the zarly symptoms
of the injured persons had been, and
whether the njurice resnlted  primarily
from  llash byrn, gemma  radiation, or
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The Baker Tungel Arruy, vhowing the gotiod point of detanation.  Shaded verrolt sank as g resull of the
Slest  Both Wustrations were vedrgam by Robbyn fackeon of the NP5 Hiviaric Americun Erpineening
Record from JIF ] skofcher
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from fecondary factors such as fires, and
floods, and lack of fund, over-exertion,
and lack of madical attention®

The Trinity detonmion at the Alamapgordo Al
Base Range {pow White Sands Mlissile Ronpe)
ia July 1945 woy a weapons proof shoi;
Hiroshima and Magazaki were combat uses that
hud to ke scrupulously nnalyred after the faot
for effect determinations.  QOpcration
Crossroads was of particular importancs o the
military; it was an opporinoity for weapons
seisnlisls to asasss, under a1 contralicd
environment, the effects of the homb,

The bombs for Crossronds were daliverad by
thie Los Alamos scienlisis who had also
provided Lthe Lboemba wsed Tor Trinity and
apainet Jupan,  Aceording to one repott, the
Crossroads bombs were drawn [rom the [15,
stockpile ol ning implosion-lype core devieos;
those weapons were nearly ldentical to the Mk
11 "Fat Man" bowml dropped on Nagasaki,®
Thuse weapon: reporicdly yielded a 23-kilulan
etfact, aqual to 23,000 tons of TNT. ("Oféeial"
yisld eredited at the time was 20 kilotons.)
The bombe "coniained & proximity-fuze system
of extremely grear reliability, seasitivity, aud
absolute acenracy. The detonation system was
set for ao aititede of 315 (oo, 2

Initially theee tests wers planned in order to
osxcas the oflcols of pressere, impulss,
shock-wave velocity, optical radiation, and
nuelenr radiation pacticular to the bomb, The
alr bursl was raportedly to doplicate che
conditions of the drop on Hiroshima, this tune
vover waler,  The eegond shallow gaderwater
blast was to simplate an attack ou a flesc at
anchor, The third rest {cancelled) was o rake
place iu the lee of Creuk Island, ol the atoll
in 1,000 (o 2,000 feat of water, with a small
number of vessels moored above the blast
selely L Llest the ynderwarer effact of the
banab,

A variety of prepurations woere mede o handle
lopistics, relocution of the Rikinians, and the
various scizntific stndies and tests that woie
performed at the atoll. The 242 wessels
involved in Opstation Crossroads were the
sobjeel of (b mst proparation: arganized in
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three proups--target ships {eembatant), tarpet
ships (anxilinricg), amil guppurt ships,  Those
vessels were placed "o the best possible
materinl condition” ab Fearl Hurkor, Bremerston,
Termingl Ysland, ITuncor's Point, Thiladelphia,
and 4 Bikini®

PRAEPARING FOR THE TESTS

Prepavations for the bests involved surveye of
straclural and watcrtight integrily, nsltadlation
of test eguipmsat, sbiippiog of armamont and
other ilems ool required as lest squipment, the
remaval of cectain ilems of historical izlersst
ar ol » crifiee! nafez® from gach ship--psoxlly
bells, nameplates, commemorative plagnes,
ship's silver sols-and Lheir tansfer o “the
Curwtoer of rhe Navy Department” in
Washinglon, D.C™ The tarset shipy were then
lovade] "wita gpecificd amounty of ammunition,
Fuel qil, gasodine, water...Ships were loaded as
¢losely ns passible to the banle or cperating
displucoment of the shipe. Varying peroontapies
of the wartime allowance of arumunition and of
the aucmal capacily of fuel oil and gasoline
were carried in the ships' mapazines and
botker tanks. All gonsoline drums, aicplanes
londed with gaselice, and similar itecms werg
placed in pans with coamings wpprodimately 18
inches hipgh Lo prevenl dispersal of (ha
pasuline.™ 1o some cases emargency rapairs
wers made o balfle-damaged ships For the
tests. LSS Peansvfveniu (BB-38), tor cxample,
had a collerdam patch or the holl where a




torpedo had boled the ship in Anpost 1945,
This pulch waz reinforgsd and ightenad, and
a special watertipht hox was Duilt srownd a
slenm sleering enging shall which, of flooded,
wonld be dawaged if the shaft beasines were
iumersed in sall waler™  Other preparalions
inchueled the establishment of vertical and
horizontal reference lines Lor list and 1wt
dutcrmination, installation of deck compression
pauges, inaallntinn of special boarding Ludders
un tho shell plating from waterfine to deck
edge, and paiotiog of frome nombers con Lhe
hll umd decks,
was made of all "spsacial watallations.

Favtors igvalvad in selecting the ships ranged
Eram specific types apd methods of construction
e spucille malerials, Inodls cnabling dircelive,
Joint Task Foree Ome was instructed o include
ol only caplurcd cnoemy werssls inothe targel
array but to also test vessels *representative of
wodern 7.8, naval aml mecchanl lypos.."
[Towever, "t was nol feasibie to mnclude vessels
of oll U8R, naval types--especially (he maosl
modern types” A range of veasels wars
selected (o ioclwle welded and riveicd
congirnetion and the evolution of ship
compartzmeatalization; "although the older
visrela have cxlonsive sobdivision, reccnal shins
havee more complel {ransverse waler-tightness
to high level decks and incorporate principles
of lonpibuding] ['raming."m Thurehars, The (inal
tarper ariay includud for the most part vessels
thal wors "avar age of of absolete
design--which would atherwize have leeo
decownnlzsioned and ol Tor serap,  [Towever,
a modern aircraft carier and several modern
beavy-hulled submarines were included aleo"*
Five. baltlaships were selected, one being the
Japanese Napale, which was presomably
included solely to siuk it. The UK. hattleships,
all of & type made obsolels hiy the newer
classes, were included boecause "altheugh not of
most modern design [they] possssscd proat
reaistauce 1o batll: danapee” Decaose of hegvy
hulls, ‘orpede-pratection sysiems of nultiple
lengitnainal bulkheads, heavy zrmor, doonhle or
tripfe bolloms, and somc GO0 watertight
campariments,

Feur cruigprs--iwo ULS, one Gormpaa (P
fugan), and one lapancsc [(Sokgwzl--were
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incloded.  The Ameclcan-built ships were
"sxeeilent examples of prewar riveted
consbrnetion, with gruwcture snmewhal heavice
than any crosers up o the Iatest 8-in. crodsers
built during the wer" Sgtaewn tod Prinz Fuged
wire sclecied bevavse "thuy represeatad the
tatest iu cruiser design of Germany and
]almﬂ."” Sekawa wer Inlendel to sink, 2e wis
MNagao, both vessals wers moodred within a
1,000-yatd perimeter of the designatoil
Zecopoint for Loath tests, while SWhe Fugen wis
muorcd ontside ol the immediale btagt soea.
Saratops and ingepardence, the two carriers,
were selected to luclude oo old, pra-war cacrier
el 1 mudurn, bul liss than salisfactory light
carrizt.  (The Mndapendence class, a wartime
necessity, were lipht, hastily coastructed ships.)
Swrwlop’s selection was justificd ay foilows:

Sulahivizion of (he Seretope was unneually
complete, she had appreximately 1000
wasterlighl compariments,  Thers werg 22
main traosverse bulbbheads and mwo
cunlinuous longiludinal bulkbeals
extended 70 pareent of the length. Two
walerlighl plalfeems catendad fore and
aft of the mwachinery epaczs, The
underwater protection was very similor in
urrangemenl Lo that ol mudern
ballleships amd large carricrs. An inner
hottemn abowe the hnttom shell was frted
hilween the innermasl forpedo ulkheads
for about 80 psecent of the loogth ™

The 12 tarmet desteoyers selected roprosented
throe immediate prowar ypes--the AMahan,
Gridley, and Skms classes. The attack
lransporls woare "lypleal of medern
merchant-ship practice, with good trassverse
subulivision_... Theso vossels were designed and
lraile doring the wor pod wers ssssotially of
all-welded construction, with very few rivesed
joints. M Target landing craft were iocluded
"mare tor (he puerpnse of determining Lhe
elfewe of wave action than for determining
direct aftects of puessurs om the hulls,"

Three reinforced concrote vessels were
used- ARDC-13, YO-160, and YO{3-83. Thess
thrie vessels wore seloclaod Tor disporssl within
tha target acray from a group of craft
scheduled for disposal to sadsfy the Mavy's



Bureau of Yards amd Docks’ ‘micrusi “in the
domape to reinforeed conciete structures at
tliroshima and Nagasaki... The lack of suitable
Innd arcas af Bikind made censirociion of
similar insrallations mngpeactical, even if rhere
had been time™®  The eight target submarines
wierr: Ygeleoted from thoge schedoled for o the
restrve [leets or for disposal by scrappiog.
They represcoted the twe major types [ho
Calp and Ralpe classes], lpht and heavy hll
constrnceion, bwlt o recent vears by |amuong
others] the three sebmarine bullding yards of
the Electric loar Company and the naval
shipyards o Borsmonth wnd Maore Isdine],
Some vessels were individually selected because
of ape, previcus battle damage, aud,
oeeasipnally, to weplace ships sclzeted bul nol
available. LOCT-W0% and LOT-10T73 were plaesd
in the Abbe targel arvay to socrve as catchers
tn collect samples of aoy fission prodocts which
might fall cul of the stomic clowd"*  The
salzction of 35 "major" vessels--From the
ballieships and carricrs to (he submiarincs--was
wublicly aunounced no Tanuary 24, 1946, al 1l
{irat Crossruads press conference in
Washington,™®

Oppustion to the lesls surfaced Toreoa variely
of reasons, amonp lher the destroction of the
ships, One ohjection wus to rhe cost of the
various target ships: in March 1946, Admirai
Alancly teslified belore the Senale Kave] Allgirs
Comnnittes that the construction costs Bar the
Larget ships lotalud 3450 million, but nojed that
all the ships wers absalesceat except for five
submarines and 1he lighl carrier
Independence® Scoater Scott Lucas of [inois
criticized the tosts as a "grandicse display of
ateric destruction  and argoed that the targc
sbhipr, iF o Lmper assful Tor raval porposes,
venld be converted “into temporary homes for
veterama"!'  Que citizen, weiting to protest the
tests, was angry nob over the loss of ships, bur
of valuable steel, and noted that airplane
pagincers Lested models in o wind renels and
thus "do oot newd (o dastroy full sivs planes to
sou just what the planes will do under cortain
conditions.... Seieatists o nol need o kill
elephants 1o deloemine the roaction of
chemicals and drogs.  They vse sinadl mice,"*

In responge to eciliciem gver the cost, Bluady
responded cu Apcil 16 rhat the total costs nf
the tests weuld probably nol excewsd the totd
cosb of "one Larpee new ship, since Wb olsoleis
targets had been doclared gurplus sod even if
sunk "the eost For at least 90 peveent would be
anly their serap waboe," whizh the adodral
astimated at (100 milhien® o responst to
letters profestiog M wse of rhe tarpel ships
Joint Task lores OUng’s form leller responss
wis that the ships were gither obsoleseent o
"in exeess ol the number roguired 1o keep oo
post-war Mavy al ils proper streagth  Tho
henier emphasived thae not oM shipe wonld be
destroved; evon “those badly dumaged,. may be
towed back ta e Unlted Stotes sod sold as
serap, Bl cthers may be ploced back inlo
service,,,." One letier writer wanted to place
farget ships in personal service: 1l-vear-old
Max Ladewasser *and gang” wanted some of
the ships wrecented o Lie chitdren of the
countly; apecitfically "l would like o have o
real P boal which we could ron on Lake
Michipan o

Some proteats focoscd on the selection aof
individae! skips as torpeds, specifically the
bactleships Mew York and Pennsyivania, When
New Yot salled from ez namcsake city in
January 1946 for BDikini, rhe joss of the ship
was lamentod oa veterans’ groops and the state
chamber of connueece lobbipd Lo osave 1L, Taw
York wmay lose forewver its mnst useful aml
fiting war memorial unless sumeithing is done
to prevent destruction of mur century's Old
Tronsides ns an sl bomb tarper.  This ship
should be permanently on display in New
Yack.." An unnamed officer stated that "1
don't see why she couldn™t huw: heen piven to
the Stade, jus! es ber sister ghipe 1the Texss, was
#iven to that State™® The cosponse From Inint
Tasgk Foree Oue was that whils il 3 regrottoed
that such ships as the New Yok cannot bs
spared and exhibited a5 memorials, it s Lol
that this pallant sattleship could poerform po
more valuable or dislinguished sectice For aor
post-wer Mavy taan U will render o the
histarie iosta.. ™ I was also noted that "miyay
othar ships of the (arget group have cgoally
glarious battle records amd  are  similarly
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distinguizhed historically in their rospective
clazses. It is siocercly roprotied that such ships
which have served with distinetion in our Navy
for 20 many yuare cannol be spared..

The criticizm by some nnclear scicniists that
the {ostz wouid ndd dittle or nothing to the
understanding of the bomli was in praurl brsaed
an their asserlion 1hal ships, 2: mochanically
slrnnger sirnclurce Lhan buildings, wonld remain
afloat and undamaged, lessening fear «f Lhe
bomb Ty pecple whe cxpocled Lhe rotal
destruction of the fleet prophesized by the
press, thus cresling o "leeling of false security.®
Two explosive weapons hed already hecn
detopotad--Alls and Baker's homhs wers
identical (o the Nagaszaki wesapon. The
preatest weakness of the tests, howower, wis
that ax ol varly Febroary 1946,

na provisions are imdicated [or atedying
Ihe wiTocls  of the bomt’s radiation oo

2l

ships’ crews.  What might happeo in a
igal case, is that a large sbip, abool a
mil: awsy from the sxplosion, wonld
escape aloking, lub the crew woeld b
killeal by the deadly burst of radiations
from the> beml, aod aoly o ghast ship
wottld remmming Moating omatlomdsd en Lhe
vast -waters of ths ocean. Jf not killed
omtright, the crew way well sutfar such
stroog radiation demaps, ax o bocome
erilically il a fow days later™

This proscicnt comment's varions implications
were in pait spswsred by the duecision (o place
animals on 1he target ships to stody the bombs
cffects on thenm Protests against the use of
the sinimals wore numerous; amomg che letters
received were a faw that grimly reflected oo
the uwse of soemy wowscls ax tarpels, with ho
addition of "Sermane and Jupancee who have
been condemned to death by prover courts of
jurisdiction™®  One wriler suggssted that “in
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lien of the 400D ionocsnt animali.a like or
ercater number of war criminals be used
instead. It would seem o me (0 be more in
kesping with the prineiples ol justice and
humanity lo punish Thoss responsible for the
agonivs (he woerld was plinged ialo JThrough
their actions rather than to couss suffering to
croaturss whoso only sin s cxistence sl a lower
biclogical lavel than our awn ™!

The larpel siesacls wers aggembled at Bikind
batwaen May and June, 1948 Thoy wore
monred At numlered becths, coretully arranged
around rthe projected surlace or ground
z#ropoint so that geaduated scales of damage
would bz inflicted on the ships. A large
mumber of vessels were required o orded ta
2ain the grewtest amonnl of uselnl
information...and...dersrmine the complete
relalinoahip belween ship damage and distance
from the explosion. The neceesily of a large
turpst tlest for Able teat "was especially clemy
after it had beon decided o drep the bomb
from an aicplane.. it was cleac that theve would
he ymetriainty as Lo e podnt of detozation. ™
BMingly-five naval vessels, reprosenting lhe
prodngts of L5, Japanese, and German
ahipgards, weie sslected an the target Eleet tor
Operalion Crossroads,  This Mest coosishied of

two alrcraft cacciers, five battleships, four
cruisers, lwelve destrovers, cight submarines,
aingleen attack bransports (APAs), six [LCVPs,
five 18Ty, one L3M, suitesn LCTs, seven LiCTs,
slx LOMs, and theee ausiliary berges, namely
one YO, one Y03, and one ARDC™ It ia
impartant to nobe that 89 vosswls, noc the fnll
tumber of forpet ships, wees deploved I the
Able tyrgel array.  The number of 108,
corbatant vessele used as targets was limited
tn 33 ships by Cobpressional legislation (H.
Rue, 307) avthorizing (he wesls; "consiceralh;
peblic fzeling davelopsd to the effuct chat
wiluable wosscls wois polag to be destroved,
Congress reacted by polting an eppeer limil fo
the gonmber of U5, combatant ships."t
Theugh the landing coafi and aoxiliavies were
naval vizecls, thoy woere nod comissicenesd aod
hance wers not counted; nor were Lhe attack
Lransparts, which argnably were also not
combatanl® ships, making 28 Americon-huilt
‘eombatant ships® econating only che carrivws,
uruigers, ballloships, deatrmyers, and submarioss.
Disappointment nol withstanding, ihe press
proudly reported ot Bikini chot the target flaet
formald the wockls Db ooe sl Tacgest nawvy,
with only the navies of the U8, Great Britain,
the Savier Unloxn, Lraoce, "and perhaps
Swalun” surpasqing, it



THE ABLE TEST

The target arrays were sclectod "to provide the
hest insteoreneation possible, racher than be
Macad in a tactical formation. This policy was
approved for both fests**  The vessele wors
clesely provwped topether near the center of the
acray "because of the. .decrease of preseurc
with increase in distance from the zeropoing™
Thi test wrrey for the Able test included 24
vessels within the 1,000-vard radins of Mevade,
the destgnated zeropoint, while 21 vessels were
placed within the 1,000-yard radivs of the point
of datoustion for the Baker test.

Additionatly, the Joirg Chiefs of scalf requireil
the target arrays to graduvate the level of
damape; “this invedved disporsing The Largel
fleet so that individeal ships of each majer
type would be ptaced in positions ranglog from
cipse.. for major damage...lo appreciable
distances..for Lght damage.™* Since sufficient
numbers of each iype of vessel were not
avalable, the best tayout, geomettic bnes, bow
and slern o, and broadside to the Dlagt, was

adhcred to only for thasc ships that were
present in large quantities--landing craft,
destroyers, and attack tennsports. These ships
were berthed at regular intervals along a single,
curved {to keep one ship from partially
shiclding avother) line extending radiully from
the desipnated zeropoint, which was 5,400 yards
aff the beach of Bikind Island, The lLallleship
MNevade was selected as the zaropoiot “Larget'
for Able bhecause it was "the most rogped ghip
available *"

The target arrays wese different for each test,
The Able rarget atray consisted of 78 veseuls;
the Baker array consisted of 75  After the
goveral vegoels zank n the Able lesl, sume of
the ships ip the “Fringes" of the test area wers
shifted closer to the zeropoint to replaoce the
lost vessels. Additionally, other vessels were
placed Farther out in the Able urray Lo spurc
them from major damape since ihey were o be
the primary largets in (he Baker tesl; amnnp
these ships was the carrier Seratoge™  The
Able test detomation, orginatly schuduled for
May 15, was postponed six weeks to allow,




uceording (o some opinians, o Couprezsicusl
whgervers Ty e on the seene. The Able est
bomb, nicknamed "Gilda" for the recent Rita
Hayworth motion pleture of that namie, and
atencilled with the Ttkenesy of Miss Haywnorth,
was dropped from the B-29, "Dave’s Dream,”
un e merning of Tuly J, 4G, The homnb
missed the desiguated peropoint, Nevada,
probably because uf, according Lo some experls,
punr acrodynainics caased Dy it high-drag tail
B strociurs, detonating instead 2,150 feot from
the Largel and 518 [eel Cirectly above and 50
vards noff the how of the atteck transport
Giltiarn M

The Abl: burst sank five wexselss |he atlack
transports Giffiam wnd Carlisle, closest Lo the
ietonation, aonk almoat joumediately,  Two
nearby desiroyers, dpderson and Larmson, wers
wla severely damayed and sank within hoors,
followsd by the Tapanese dpht crulser Sokawa,
which sank om July % Qther wessels worg
severely damaped, the st dramabic  damuoge

aicurring b Lhe lipht cacrles fedependetee aond
e submurine Shefz, ath ol which were for all
iments and vurposes wrecked.  Six ships were
immabillzed, and 23 small fires were stavted oo
virioud ships,  The Dadly damaged ships were
all within a [000-yard radius of the zeropein
alenp with Huphes (DD-410), which was among
the more damaged destroyers and later
reguirsd beaching to aveid iz sinking, the
Lattluships Artgnsas and Nageie, ABRLEC-13,
and YO0-160, all badly burnt and baltercd, The
fuars of the physicists opposed 1o the losty--
thar coatrary to expsctations the results would
he lese than cataclysmie, thus creating o falae
gase of suotity--wore roalized, The Mew York
Timps® aevount of Ahle soted thal while the
bomb had exploded with a flash "ten timcs
hrighter than (he soo®™ over the tugst ships,
"only iwo were sunk, one wag capsivsl, and
gighicen were damaged,™  The foreign
olwervars weie woimprsssed, reported the proess;
the Ruzsian obecrars shrupped thuir shoulduers
and he Brazilisy obsgrver suid he fell "so sof
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about the Blazt,®  Qf the 114 pross
espresentatives at Hikind, only ¥5 atayed for the
Ruker teat,

Following the Able detomation, MNevy teams
moved o to Bght fires, reboard the ships, and
tow shiking vessels to Eayu for beaching.  As
this work prograssud, diving commenced on the
sunken shipe for " full asscesmont of Lhe
domage done by the ale blast™'  The firs
dives wers made on July 7, when Giffinm was
divied on, followed by Carllsde, Andersen, and
Lamsan.  Ingpection of the ships, recovery of
test gauges {particularly from Chifiern, which
was The highest priority Tor inglrume:nlaticn
racovory because The ship was the acekdental
zeropoint for the Dblast), and uwadsrwater
photography  contianed oot July 14, when

aliention lurned lo the proparalions for the
Baker test.™ Expectations for greater damags
during the Baker fest ware highy Secretary of
the Mavy Jamos Forrestal, touring (he lanped
ships afler Able, whon asked why the first
detonation nad pol sonk the eniire Elect,
remarked that heavily bolle and heavily
armored ships are difficull to sink unless they
suglain undurwarer dumapo™?  Muws reports
and military and public interest foomsed on
blaet effect. The effecl of radiation was for the
most part ignored; a short news item filad by
the Associated Press on Tuly 15 noted that the
test awimals were "dying Uke flies... Animals
that wppuar healihy and havee a oormal hilood
conpt one day, fdrop off the nest oday’ dn
officer said...™ This scaveely noted account
was & harbinger of the futpre,

LEM-0 stispended Me bowmbh detotiated
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THE BAKEH TEST

The Baker rest homb, wicknamed “Helen of
Rikini," was placed in a stecl caissan
manufactired by Los Alames from the cgoning
tower of USS Salmaon {E5-182) which hed been
scrapped in April 1946 With "Made in New
Mexico” chalked oo its side by Carl Hatch,
U.5. Senator frem Mew Mexico and an
chaerver a1 (he lesia, Tho calsson was
suspendad 9 fest below the weoll in the stes
landing ship LSM-6{.°%* The bomb was
detonated on the morning of July 25 1946,
The blast Jisplaced 2.2 million cubie yards and
creatod o 23-loal deep eoaee with o maximom
diameter of 1,190 vards apd a minimum
digmeter of 600 yards; the sepment of the
crater deeper than 20 fee! coversl an arca 250
to 700 yards ln dinmeter. 1t was estimated that
abou: 500,000 cobic yards of material fell back
into the erater, with the remainder dispersed

27

af second ﬂﬂr detonation. .
the cofnmn forms nearby. (LS Naval Historicel Center)
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throughout the lagoon. A layer of sand and
mil soveral Qs thick was deposited oo e
bottoma..." and a diver working on the port eide
of Arkarsuy after the Dlast reportedly saak loto
soft, pulverized coral and mupd up Lo hig
armpitz.® The Baker blost--or the two millian
tong of displaced water from the clond that fell
hack into the lagoou--sank an additional aine
vessels, some almost lmmediately, L3M-50 was
lestroyed; cacept for a few fragments of the
ship that fell on other vessals, no frace of the
landing ship was ever found. The homb's
detonation point was within 500 yards of lhe
location of rhe sunken Lamson and Sakaws.
The failure o locaie theas wv2ssels duriog
substquent divis surveye of The Tagoon indicales
the bomb, moored ot ¢ depth of B0 feet in a
1830-Toal Seep lagoon, protably did considereble
damage, ot pozeibly complelcly destroyed them,
depending on each wreck’s exact location.



Avkpnsas, the submaines Apogon, Mloifish, and
Skipiock, and 1he aexilinrics YO-160 and
ALRDC-13 sank almost immediately, 'he badly
damaged carrier Sergtogs, listing but toc
radivactive to bz boarded by salvage teams,
gank within hours, followed by the Japanesg
battbeship Magero, aud LCT-1114. Within the
next fow days, [ove other landing craft thay
were damapad in the Baker test wece scuttled
in Bikini lagoon; imnther was taken outside of
the atoll and sunk. The destroyer Hughes and
Ui atlack Transpore Frllen, Dadly demyped and
sinklng, wera taken in tow and beached. The
derenation effect of Baker was grester than
Alle reporls aod intersat weie  rekindled,
alethough tolal destruction by the bumb had
once more heen averted,  {ns reporter,
William L, Laurem, the “deau” of afomic
reparters who had witnessed the dotenation of
the Trinity test bomb, the Mogosaki bomb deop,
and the lwe Bikini Dlasts, dezeeibod a0 now
public attitude as a result ol Operalion
Crozsroads.  Rethrning to the Unied States,
Taurcnee found that while "hefore Bikini the
warld stood in awe of this now coemic
force..xince Bikini rhis Feeling...has largely
evaparated and has baen supplanled by a sonse
of rulcl wnrelated o the grim reality of the
gsitpation " Lavrence felt this was becapse of
the desire of the averags clihzon “to grasp the
Mimsicad mieans thal woeld cnable im o regain
his prace of mind. He had cxpseted one
bomb o sink the corive Bikind [eat, kill all the
animals.,.make & hole in the bobtlom of the
veean and create iidal waves, Fle had cven
baen told that avervons partioipabing ia the tesr
would die.  Since none of these happenad, he
is only oo camer (o conclude thal the atomic
bomb i3, after all, just another weapun,"™

Tanrence himselt, 28 well as vearly cyweryone
eleg Involved in the tesals, fafled i roalize or
toport the nsidious effecr of the Lomb.  Far
desillicr then e aidonl Tlast, o thal fime of
"imited wield" nuclear weapons, was cthe lasting
effect of radiation, confirming once again the
frars and propheciss of the auelens scientists
thal cven secmingly "nedamuged” vasscly okl
and would suffer from radicactive
vonbamisation.  Deconltaminaticn Ty eerubbing

the ships "clean® was only partially suceoussiul
The vifort to decontamiogles the targer
battleehip Mew Yerk was 3 cise in poinl:

The main deck forward bad not been
touched vx yel,, X made 0 earclol agevey
of the dack, fading the inlensity to vary
a preatl deal mow matter of leot, Oue
gets the impression that fission products
have Decome most fised in the tarry
canlking of the planking and in rusty
grata du Ehe metal plates When the
survey was complety the Chick iurnisd his
booted, swearing, profane and langhlng
crew lopse with brushes, watare, and A
barrel of lye. Wer when the hydraulics
were done angl the deck rinsed clean
apain, enother survey showed the
jnvisible cmanations w be presend,.,. The
portly Chlef stood watching the dial of
my Heiger counter, completely
bawildered,  Thu deck was clonn,
anybody could ses that, clean envugh for
the Admiral himsel to eal his breakbast
off of %o whal was all this poddam
radioactivity?™

While no extensive daposit of long-life
radionctive muterials were found rm the targst
ships after the Able test, the Baker test
detooution peneraled more cadiation; even the
galt in (he water, for cxample, was Lrans[urmesd
into 4 short-lived radinaclive materal.
However, ploteniom aed other lanp-lived fissivn
products hal pmitled bola wnd gamma mays
wore the major problem.  The reboarding of
ships ofter Alle was uadertakeo after a few
hours in gome cases.  Aler Baker, only [
vossels at the cxtreme sads of two vessel
strings could he boarded. Agcsss to the rest
of the larpur array was denied, By July 26 and
27, crows were able lo beach Mugher amil
Fallon, which woce sinklng, but both vessels
wure radionetive tn the extent that takiog thew
in tow..required fast work, The forecastle of
Hughes, for example, had o tolerance time of
about eight minutes."" By July 27 and 2%,
surveys of all remaining Frpol ovessols owere
made from distances of 50 to 10D feet.



DECONTAMINATICN EFFORTS

Joitial efforts ©o deeoutaminate the ships wee
hampered by the fact that no plans had been
prepared Tor organtsed decomtzmination; “"the
natore and extent of the contaminatien of the
targets was completely unexpeerad."™ The first
cllore, with the beached Huphes, employed
MNavy fireboats bo wash down the exteciors of
the ships boeouse "warer might take wpr sowe nf
the radicactive materials in solution." Washing
down reduced the radicactivity some fifty
percent on IMighes, bringing the exposurs
Foeutpens rates on it dows to 6 Rilay on
the forecastle and 36 Rfdey al Lhe slern)
Subzequent weshiogs bad ne measurable effect.
Faamite, a watcr-mixed Frefiphting foam, was
applied aerd washed oft; two washiops on
Hughies rodveed the radiadion e Tevels varving
hetween 2.0 e 8.5 Rfday.™

Radioactive waterial adbhered to the ships’
woonden decks, paint, tar, canvas, rust, aod

proast; while some of B oconld he washed off,
the only effoctive means of removal was
saudblaztiog rhu: ships W bare wetal, stripping
off evory picce of planking, and hathing brass
and copper with nitrie acid, ‘Washing, as the
expéricnce with New Yook demonsirated, did
uot significantly redece radiation levels,
parlicolarly with crews liniled 1o short periods
of expasure.  Doly complets removal of the
coontegwinaled surfaee wrcn redoced the
radiation. The Navy discovercd, too, that
"painting over the surface produced no
reduction i [beta gamma] activity..™* Ths
pravvlem of decentaminstion was sericoes; lhe
Navy required a reduclion of vadistion inleasity
to allow reboarding lor instrumeat recovery and
inspeotion for poriods of at least two hours,
At the sawme time, it was hoped that in two-
hour shifts erew members soonld "apply detailed
scrubbing, abragive, and paint remaoval action as
necassary o reduce the radioactivity sufficisatly
to permit continuous habitation of the ships"™®
"Lightly" comtaminated  ships--Conynghans,

< MNa P}’ .frrr

ayr down USS New Yok wfter Bukar 1 deconteminate the E:f.um‘.vhi;p. (08, Naval Tnutiiuie)
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Tt ahfef trmed fis hootel, BWaang j;;-mj"ﬂnf, ehd larghing crew loose vith brashes, weler, and o borel of

ve." Lecontaningiion effoits aboard iz Sugen,  (Matlona! Archives)

Wainwright, Carterer, and Salt Lake Cigp--were
the first vessels eubjecicd to "detailad
decontam nagtion" on July 30,

By August 8, scveral ships were boeing prmped
ot and "secondary decoatamination' of orhers
fallowed. Oun August 24, laspection efforts
cummurncsd on several targel ships, inclieding
dives matdzs on Saratogs, Asansas, and Piiatfich
that conrmued wntil Avgest 30 Tie submarine
Shipiack was succesalully raised by ddivers on
September 2, and somo instruments werg
recovarad from tha sunken ships, but work thme
was limited by radiation hazards. On Avgust
10, ovders were isgued to ceage
degontmnination elforts al Bikini and prepare
the target ships lur lowing to Kwajalein, The
decision was reached when it was discovered
thal deeoniumination geasrally wos ool working
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and was extremely hazardous; the final steaw
was "the dizscavery of alpha emiters fram
samples ingide Prinz Bupes" which were not
detectable with the monitoring instruments in
wee al Fikinl,  Further mvesligalion  slawed
nrobable widagpread presence of the alpha
emitters...even in spaces wot wobviously
conlaminatetl,  Sines nn alpha deteclors for
penaral figld ase were geailable and the nlpha
emittets are one of the most poisonons
whemicals known, their presencs was eonsidered
a seripus and indeterminate menace...”  The
priarity of work shifted “toward recovery of
Instroments and clearance of those ships
desianatad far use in Test Charlie"™  This
ten-vessel Lest (R submerines god fhee eapital
ships) al Lhe southwiesieen ong of the zroll and
seaward of Oruk 1sland, scheduled for March
1947, was later cuocelled by 1he Presilent,



The: "severe” contwwinulica problem wes kept
a5 quict 2x possible; according 10 an Augost 10
memorandum  from the Maubattan Loginssr
Listrict of the Army Corps of Eogineers
observer, Col. A, W, Betts, to lis boss, Brip.
Gen, Kuoneth D, Nichols, "the clasasification of
Lhis memo can only e cxplaioed by the Tacl
that the Mawvv cousiders thiz eoatamination
business the toughest part of Test Baker, They
bad oo ides it would be such & problem and
they are breaking their nccks out hzre to find
soms solution "™ (Gross decontamination cfforts
cootinoed thar snabbed the Novy 1o complets
thy removal of feRt instrements and receords
technical isspections, and salvage cpecations;
however, the report nn radiolapieal
decontamination concloded that these afforts,
"although suceessiul to a certain extent in the
timited application they received, reveslad
conclusively that removal of radioactive
cunlamination of 1he type ceeountersd in the
target vosscls o Test Baker cannot be
accomplished sarisiactorily....”®™ Lo Augusr 23,
1946, the Mavy's Dhrcelor of Ship Material, in
charge of Lhe inspections, "felt that all
significant information had bzen recorded and
reporiod that the eehnical dnspection phase
Bikini was complete, That day be and bis
alall departcd for Ewajalein Mo establish
facilities theve for contioped examioation and
radiological re-checks of the tarper ships.™
Some af the vessels had departed as early as
August 19, and oow the other ships followed;
Iy Awpust 29, only 19 parget vesscla--the
desiroyer Mualia, YOMG-83, anud 16 landing
craft, were laft ar Dikial, along with 14 salvage
vessels.

THE LEGACY OF CRO3SROADS

Thirtcen darmel ships were sont 1o Pearl Harbor
or ta rhe Wesr Coast "foo Fucthsr study of
damage and for development of radiological
decontamination and safety technigues by the
Navy...il is lhe policy of the Mavy (o carey oul
ap appressive active progrem of radiologieal
and .atomic deferse research o apply the
lessous of Crossenads™  The study of the
ships led to certain modifications in the
construction of new oaval vessels, though after
World War [T the Lniled Stargs buill fow larpe

n

vesscls,  Rouwnding of ship sarfaces and
wigh-down sysleme Lo spray a vessel subjoctod
to fallout and facilitate the rinsing off of the
ship were the coly Crosseoads-induced chaoges
for passive dsfense apaipst wuclear weapons.
The primary navel modifications after
Crossroals wore measures Lo lake the homb Lo
se1 os & wenpon, leadiug to owelear-copahle
carrierg, guided missile cruisvrs, and
submarines. Additionally, there was 4 démand
for new designs of muclear weapons suitable for
carrying in (hass vessels, Ia an atmosphere of
uo adequale defsnsze against nuclear
deployment, the Navy, like the rest of the
military, embraced nnclear deterrence through
the adoption of and subsequest escalation of
use of nuclear weapons al sea as a dofense.

Decontamingtiom efforts at Kwajalein ceascd in
Septeriber 1944; work after that focvsed on
removing wmumiition aboard the ships. Qo
oni; such detall, the bght enreeive Indepenidencn
was visited and described;

The Tadependence is & ghost ship--its
flight d=ck blown up, lsaving the ibick
uak planks broken 1ike 5o moch
boxwood; its haugar deck blasted down
and unly the skelelon ol it sidox
remaining  (Gun turrele and gangways,
twisted, crushed, dangle oversides,
grating and ereaking with the rall af the
ship, Doors are smashed in and jammed
tipht apainst the bulkheads, or blown out
aMopether, and the resly water sloghes
aimlessly back and farth aceass the rusly
decks, Dor the most part the radialion
is nnr particularly high, although
sowetimes these rusty pools will sel your
carphoncs singing and shosl your
indicator necdles off scale®™

A confidential memorandum from the
Commander in Chief, Facific Fleet,
(CINCPAC), dated Seprember 4, 19044,
aulhorived the sinking of cuntaminaled vessels
at Kwajalein.”™ The same day, Admical Blandy,
tack in Waghinglan, repurted that "oaly @ of
92 shipa escaped at Vikind,* reting that "all but
afne...were cither sunk, dumaged or
contammated by radigactivity," saming the
submarines  Tuae, Seargven, Dentrds, and



Farcite, and the ransports Cortand, Niwgars,
Blgder, Fiffmarg, and Genevy ws e ning
uncdamaged shipa. Thoe repoct samed 45 vesacls
that had been decommissioned after the tests,
Blundy also reporled he had sought and
regeived pernission tn siok s momwbee af the
sreall Landing cralt damaped in Lhe sxperiments,
poiutiog ot the dangers of possible linggring
radicactivily and also. the oost of repairs and
movemeant from the Marshall Tslands.. . *"®

Thiz tarpet ships al Fwajaleéio remained thers
for two years in & carekaker status, Soon after
the test, on December 22, 19040, one vessel,
the CGierman croiser Prinz Fupes, capsized and
sank wml wad lell in place.  Aouther tarpel
vessel, LOIG2Y, stranded on Hascombe (Mek)
Islond In Kwajalein Atoll, it conld not be freed
aml was "destroyed in place on Ocober 30,
1947, Nome of the ships--the subwnarines, for
the most part, and some of the landing
erall--were swtBciently “cool" Lo returnr {o duty
ag fraining vessels.  The othar vessels,
conlaminated oy he lesls, wore subjested 1o
aditionn] apalysiv Tat for the most part wers
simply left as a whost feet that was lilerslly
oo hot 0 handle. In Juoe 1947, Chist of

MNaval Operaliong (CNOY eastablished a pulicy
far handling and contral of "radiologiendly
csontaminaled material from Crossroads.”
Moting the "roal and ever present hazard,' the
OGO dictared that materials were to be
remived ooly foo carelilly considered testing
Chat they be carchylly controlled and haneled,
and they not ba retained indefinitzly.. but shall
be disposed o, when ks teats are sompleled,
oy sinking at sea or by replacement aboard the
Larget vogsel ™

Fventyally, this policy was adbered o Tor the
ships themszlves,  On Avgusr 30, 1247, the
Chief of Naval Operalions reileratsd
MNCPAC: September 1945 dictate that all
ships “loord radiologically worale" wers Lo D
gunk at sea in desp water By this time
decisinons hud heeo made o sepacuais the tacget
ships, as well as some contamineted sepport
vessils, indo gproups. The majorily of ships, oo
hot to he Jdecontaminated, were left at
Kwajaleln, while 13 others wae takeo to Pearl
Flarbor, Svattls, and San Francisce L
decontmuination stadies; the thres ships tawead
1o San Francisco wure fadependencr,
Crittenden, and Guseonade. The six surviving
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off Eweajalcir, 044, (Motfanai srednies)
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subwarines—-Oenteda, Tune, l'orchc, Scaraven,
Seupe, and Skipjock were senl o Mare Island
MNaval Shipyard and the San Francisco Maval
Shipyacrd at Hunter's Paint.  Dertuds and
Parche wore counsidercd oualy "radiofogically
snspect’ and were cleared for preservation and
revse.  [four af the submarives covld not be
decuntnoinated; Skipfack, Seansven, Skate, and
Tuna were sunk as targets off San Clewments,
California, in 1943,

Paar] Harbor raccived the hartleships Nevade
atd MNew Yok,  Poget Soond Noval Shipyard
recnivil the deslroyer Fugher aned the crinsers
Pensaeods and Sah Lake City.  In 1948 all
three were towed Lo sea and sunk as targets In
thiziipr waler Filly of the tarrel vissels wors
sunk as targets for conventional weapons
{sorface bombardment and acrial altack); 36
were suok o the vicivity of Kwojalein, New
Fork and Mevedi were sunk off Hawail in doop
wetar;, Hughes and Pensacola woee sunk off the
Pacific coast of Washington, and fdependence,
Crittenden, Garconade, Jalt Lake Cily, and the
Fonr gubmarines proviovsly moationod were
sunk off California. Niwe ships are koowi o
have escaped scotiling or zinking: Iwo
submarinegs, Deafuda and Parghe; lwo LCIg
were sold {or scrap along with onz LCM; and
four attack travsparts -Cartfand, Fillmors,
Ceozave, sl Niupere were Leans[oeeedd (o the
Maritime Commisston and vitimately serapped
by them., The fie of 13 landiop crafl {five
LCIs, three LCMs, and five T.CVPs) i
unknown® It they were scrapped later, this
wonld rwise the nwwher of "sucvivers® of the
larget fleei to 22 vesgels, Although a fourth of
tae total oot oumerically, these ships incloded
anly two combatant ships and a small fraction
of the total tonnage asscrubled at Bikini for the
Uwo blasts.  The contaminated or "suspect”
sopport vessels pressnt boller statistics; by the
beginning of 1537, B0 of the 159 support ships
were grunted Tinal eedidogical clesrunce By
thiz end of the year, every one of (he 159 way
cleared, theugh some, like the desiroyer Leffoy,
roouired drydocking in Flealing drydocks (to
ovnild ¢ontawminating pormansnt onshore
facilities), sandblasting and repainting of all
underwater sucfaces, and ogid wazhing and
partial replaceraent ef salt-water piping and
evaporators in the ship.™
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The message ot Bikinl, whil: not zaderstood Ly
the: public al the time, and only prasped later
i hindsighe, was clear tn rhe military, whicl
Lad seen a Fleet =znrvive physically but
nonetheless lost forever tw radicactive
comtamination. Blast effect, while lLinpressive,
paled rext to radiation effect: "Irom a military
vigwpoinl, Lthe atomic Domb's albdity o kil
hwoae beiggs of Lo Lwopair, tarough iojory,
their ahbility (o make war is ol paramount
importance. Thus the owerall result of a
bomb's cxplosion vpan the crew..is of greater
interest..." Therefors, It foflowsd that,

If usad in numbers, atomic bowbs oot
only can nullify any nation’s milifary
ellarl, byl con demelish il social ani
gconomic structure and provent their
re-cslablishment for long periods of lime,
With suech weapoons, especially if
cmployzd in conjunclion with olhe
weapens of mass destruction, as, for
exampls, pathogenic bactoria, it is quite
possille o depopulate vasr areas of the
vartPe surface, leaving omly vostigtal
remuaots of man's maotecial worksY

[ronically, the vestigial romnaots of man’s
malerial works in the form of the target shise
wete the fist tangible demowastrations of the
power al The alemic bomb amd e Twility of
defense against it; as l'aul Dover notes, an
awalieniog slowly resulted from "the nav's
determined, frostrating, anmd ultimately Tmilc
efforts to docontaminale the surviving ships by
surubbing, acraping, and sandblasgting. the
pariab fleet of ghostly radicactve ships... ™

Public awarsness and warinsss began to surface
m 15848, Thut year, David Bradley, M.D.,, a
member of the radiological safety tcam at
Bikini, published his diary, written during che
teats as the boolk, Mo Maee o Hide, which was
syndicated 1o @ pre-publicetion release by the
Atlantic Montidy, condensell by The Reader’s
Digest, made inte a Bock-ol-lhe-Month Chub
release, and stayod on The New York Times
bust sellers liat for ten weeks. No Place
Iide was a forceful book thar subtly told the
ronl rressape of Bikiol, Bradley telt that the
Crossroads tests, "hastily planned and hastily
carried out..may have anly sketched in pross



cutlings., the real problem; nevectheless, these
outlings show pretty clearly the shadow of the
colosans which looms behind tomorrow.
Bradley also wis drawn to the analogy of the
target ships at Kwajalein, in¢luding "the
beaulilnt Prinz Dugen, vnee the pride of the
German Flest and as slsek and eavalisr o ship
as ever sulled the seas," intact and unbrokea by
the blagte bul "nevertheless dying of a
malignant disgase for which there 15 oo help ™
The cure was sinking he ships. In Februury
1949, The Wushingion Part published a column
by Drgw Pearsaon that tecmed the test resnlta g
mejor naval digaater, Poarson reportod U
uy of 1949, "ol the 73 shipy fovolyed in the
Blkini tests, moers than 61 were sunk or
destroyed, This is an enormous loss from only
Lwe bumba.,.. The nireraft carrier
Independancs, (s now anchored off San
Francisco, petmancatly destroyed--nzable anly
uA & testing pround te determine the pursibality
of removing radicactivity,  This 15 still
dangerous two years after Lhe ship was
allacked "™

It is strangely prophetic chat almost all of 1he
tarpel ships wers oltimately taket o sea aod
soulled in deep water, ioining heir sistors
sounk in the more shallow waters of Bikini,
Once oo radiogetive (o eisil, these vegsels, with
the bera or gammo activity reduced due ta
radionuclide deegy are new the focons of a now
look at them and ot Crosseoads.

Ironicallv, the "nuclear nomads" of the Pacific,
preseatky the absentes owners and menagess of
wany af the vessela fron the sunken eer al
Operation Crossronds, were, like the ships
themselves, Lhartdinesra of a noclear future. Io
1248, David Bradluy wrote of his 1546 visit Lo
the displaced Bikinians on Houpsrik Lsland,
They "are not the fist, oor will they he the
laxl, 1o dus left homeless and impewerished by
the inexorable bomb. ‘They have no choice in
the matter, and yery Lils onderstanding of it
Hut iu this perhaps they are not ao different
from us pll"™® In 1978, Tomaki Juda, leader of
the Bikinians, testitied bafore Congress thot Lis
prople had been reloeated on e premise that
the tests were for the good of mankind and
that thev wors ta be like "the Childran of
Larael, whom the Lord lod into the Promiged

Laml." Judw noted, dadly, that rthe Bikiniaos
"were ngive then.... We are, sadly, more akin to
the Children of Israel when they left Egypt and
whulered theougle the descrt for 40 vears.™
Mow, 44 years later, the Bikinians and the reat
of the world more Tully wnderstand the moeaning
apd lepacy of {peration Crocsroads, a legacy
that is rellected in iwenly-lhree vessels Lhat lie
accessible to divers at two Tacific atolls.

THE 1847 SCIENTIFIC RESURVEY

In carly 1947, plans [or a sclentific resurvey of
Rikini uring that summer were dralicd by (he
Joint Crossrpads Committes,  Adm. W, 4.
Parsons, the Navy’'s Director of Atomic
Defeose, forwarded a propossl to the Joint
Chieds of Staff on April 9, 1947, A program
of biological study was necessary "in ooder to
diterming the long-taon effects of Test Bakea
on fish and other marine orpanisms including
corals and calcareous algaec...and io abluin daca
un which By base a0 dedsion elatve (e possible
resaftlament of the native popolation.®™ At tha
same fime, diving on some of the sunken targel
ships wax proposed to “neke adibitional divieg
sbszrvalions® and rstricve lest dala from
Crossromds  Instruments abandoned in 1946,
Specifically mentiomed g high prioritics for
tegssisiment were Sararoga, Nagoto, Fifodish,
Arkanyis, and Apogon *?

The nlan waz appraved, and a groep of
sefenrits and rechnicians from the Wavy, Army,
the Smithaonian Inatitucion, the U.S. Fish and
Wildlifs Service, and other vnogmed institylions
was placed under the command of Capl.
Chriskian I, Englewman, USN, the Projeal
Mireclor sl Bikinic  Overall command of Lhe
resurvey ships was piven to Capt. H, Henry
Hederman, 155H,  Both men were Crossroads
voterans,  While a claesilud operation, the
rpsuryay was publicly announeed heeausze of g
stromg desice by the Joinl Chiefs (o stress "the
stary of coaperation that exists betwesn clvilian
snd military agencivs in the Bikind resurvey
work,  Propsr handling of the Bikini Resurvoy
story can do much o acquainl the Amsrican
public with the long-range valng of Qperation
Crossroads,"'®



The Bilini Scientific Resuney team lgnds of Biking,
1047, (LLS. Nenal Instituie)

The Bikini Resurvey task groop steamed from
Pearl Hatbor 1o Bikini on Lhe Ilrensport USS
Chifion (APA-38), the submarine rescue vessel
USS Couce! (ASR-8), LSM-382, and LCIfL)-
£15 oo July 1, 1947, acriving oo July 15 and
remaining nntil the (st of September.  The
operations plan that thev sailed under included
an elfort, direcled by Lizut, Coulr, F. B,
Ewlng, USM, 10 make detailed olservations of
Saroiogs, Nupao, Gilliam, ant Apoagos, "Olher
vessels, includiog Arenses and Siogfick will ba
iprected 0 lme  pormils, Th:  inspewtion
plans called for extensive underwater
photopraphy aud stroctwn] ipapecticos "o an
cffort (o dclorming the cxact cawee of
sinking."*™  The only specilic instroment
recovary poted was from Nageto.,  Lour
nWrumenlys, gn onizalion paps, lwo lincar limg
pressure recocdess, and a diaphragm gage, “th=s
gxack locations of which are konwn® wers Lo
he reeovered o the disereldon of Tieol. Cmdr,
Lwing.  Additionally, it is believed that a
portion of LEM-60 has besn locatad. If Hme
permits, zu ettempt will be made by divers to
Erwzate Lhis porlion and inspeel il thoroughly Dor
lypt: of ruplure, heal cilecle, and radivactivily,
If practizable, an attampt will be mada ta rzaigs

this seelion for ar ingpection on the sorfam: 1'%

i

Muore than BOD dvecs wire made o slindy blast
effects and damage on the wrecks of Saratoge,
Apogen, and Pikfich.  “In addition, a cursory
inspection wae made of the ex-JTapancse
bettleship Nagero"'™  The firsr dives made
were on Saratoge on Joly 17, twe days allcr the
reeurvey Loam arrived.  The Mavy divers
reported visthility io be From 13 to 30 feet om
the wreecks, However, "divers on the
bottom,, did  have difficelty in seeing clearly
because of fogs of sand and soud which were
easily stirred wp.... ™™ Radiation levels were
carefully menitored, Divers wore pencil
dosimeters and three film badges—on the chest,
abdomen, and leg--and when heisted from the
water, each diver was "washed down by hase
before being hoisted aboard ship."'®* Radiation
levels recorded ranged From “two times
background (gamma) to .1 K24 br. (gamma),
and up to .6 R4 he, (beta and gamma) '™
Dive cquipment was found to be lightly
coutaminated; bowever, "some of the diving
equipment was contaminated prior to the
resurvey, which can bo attributed to the fact
that this squipment was ussd during Operation
Crossroads." The source of cortamination was
found to be "due to contamination by coral
powder from the sunken ships and sand from
the lagonn bottom, 1%

Only observations wore made of the ships at
Bikini., lopstrumear cecovery was ol attemprad
gince "wlier Baker day, recuvery operalions
weore carrind oo with unabated vigor and very
confidsratdle soccess, an rthat perhaps 5
percent of the instruments were recovered "™
[ostrumzats lelt bebind were presnmed horied
on the botiom or were "bhy now [1947] so
caorroded that their readings wonld be
useless..” A spring chronogran: in the orew
spacy, "porl side, main deck, frame 16 [of
Napgtal "might coatain 3 valid record on
wragnetic tape. It is believed, however, that
recnvery ol This inslroment would oot add
materially to the information at hand
concerning the air blagt in ghot Daker "™

Citbier work aecnuoplished by the resorvey team
included detyilod peologicsl ssscrsments of roel
strpctutes by drilling, Cores and samiples were
laken ol the bullom of the lagoon,  Scicnlisls



Dlvers PRENArE [0 descend an an imfc..'ﬂlri,.‘?
FUNean Ship dhering the I rapgree LS Maval
Inrtinde)

collsoted samplas om the veels Lo delermine the
'pxigting, depres of cadioactivity, ac |conducted)
stndize concerned with habicals, fund chains,
and taxononmic relatioushipa. Algae, sea
nrching and othor maring inverlelooles, ket
birds, aad mammals wers collected and studicd
for "possible cadialopical o blast effects npon
stricture, physiolognsal processes, lerlilily or
normal processes of development" A
radiolagical apuwey group mede "a
omprohensive sumvey of raliosclivity oo e
reefs and islands..."'™?

At the and of Augnet, packing of squipmont
bagan fer departure. Latocatoriss ashors ware
closed and packed by August 27, ond the
bokdings ashere wern eleared gad Jocked on
Argnst 20 A fnal Hepection was made before
the resurvey ships sailed oo the 22ch.  “The
Mugshig: of the graup, USS Chiften, acrived at
Pearl Ttarbor on September 3, The tek aronp

G

was diggolyed on the Sh" The prodoetion of

ths Funal reports wag completed at the und of
the year, aud the three-volume Technice!
Repors, Bikini Selentific Survey was published in
Degember 1947 by (he Armed Forczs Special
Weapoads f'roject,
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TABLE ONE: SHIPS LOST DURING OPERATION CROSSROADS
TESTING AT BIKINE ATOLL LAGOON

ARCHRALT CAHEILR
BAKER TEST: [)&8§ Saratoga (CV-3), Leximgion Class

BATTLESITIRS

BaAaEER TEST: USS Arkansar (BR-32), New York Class
UAVIMS Napata, Nozate Class

CRUISERS
ARLE TEST: HIIMS Sakawa, Aguna Class®

DESTROYERS

ABLE TEST: LSS Anderson (DD-411), Sime Class*
USS Lamsor {DD-387), Mahkan Class*

SCBMATLINES

EAKER TEST: USS Apogon (88.308), Kaloo Class
IS8 Piloifich (35-386), Balpo Cluss

TRAMSYLIRTS

ANLE TEST: Gilliam (APA-S7), Cilliam Clags
Carlisle (APA-Y), Giltiam Class

ATIKTTTARIES AMD LANDIMG CRAFRT

BAKER TEST: ARDC-12
LOM-4
LCT-414 {scultled alier)
LCT-812 {scuttled after)
LCT-1114
LOT-1175
LCT-VIET (soaitied after)
LCT-12%f (scutrled afeor)
LOCVE- 14}
LSM-60 {cumpletely dostroyed)
YO-164t

41



TABLE TWOQ: VESSELS LOST INSIDE KWAJALEIN ATOLL LAGOON
IMMEDIATELY AFTER THE CROSSHOADS TESTS
CURARENTLY AT DEPTHS ACCESSIBHLE TO SCUBA

ULy Priny Eugen (IX-300), ex-EMs Prne fuged

LANDING CRAT

LCI-327

Boldface Indicates this vessel wid documpended by NES SCRU during Anpuest 1240 and/or Muy 19%]
Sucvey (iocludes pnalysis of RN ROY Serveyt,

*AL the time this roporl weal (o press, the remaine of three additional vessele were discovarsd at
Bikini, They have not been evaluated byl it @ prohable based om descriptions that they are the
two destroyers and Sakawa.



CHAPTER THREE: SHIF'S HISTORIES FOR THE SUNKEN VESSELS

James P. Deigado

Twenty- ong target wassele and small cralt sank
at Bikini #x 2 result of OQperation Crossroads,
The characteristics, bistories, and Crossroads
rote of ench vossel sonk ar Bikind, as well as
FPrinz Kugen, are diseussed beve,

USs SARATOGA (CV-3
{Tharaeteristics
1388 Sararoge [CV-3) was a stecl-bulled vesssl

with a wateriine length of 830 fest. The
cruiser hull ol Saraioge way  wedded 1o the

flghl deck, which as built wag R74 fecl long
{later extended to X2 feet) and overhung Lhe
hull forward and aft. “Above the water line
the bhull shape was determined by the
sequirsraents fur as wade a flying deck as
possible, This has piver a very pronounnced
(lare both Forward aad »0""  From kool o
tlight deck, the depth of the bull was M-12
feet. The bhangar deck below was built Lo
avcommatate 90 aircraft maximuone, Serefogs
usually carried 81 to 83 plancs.  Sorologe's
miximusn beam was 105-1/2 fast, with 2 mean
draft ol 31 feet. Naratogae “officiully” displuced
33,000 standard tons in compliznce with the

o

Fark}

Saratorg in drydock @i Hunfer's Poinh, San Frangisce, 1928 [San Fransiven Martime National Histercal



Washington Naval Treaty, The vessel actually
displaced (full combal load} 43,500 fons--later
alluded 1o by "official® tonnage upgrades to
26,000, later incressed to 40,000, tons. The
ship’s triel displacemoent was 38,957 Lons®
Suretopd’s characteristics as an aircralt carvier
wers iofluenced by the ship's original design as
a cruiser. Pactiaily completed 03 couisers when
the order was given lo converl Saraloge and s
sister Lexington to carriers, they conld not be
coonomically torn apast and rebollt, *The
principal dimensions of the hull, the primacy
faatures of protoclion against guolire and
underwater explosion, and the design of the
propelling machinery wers thus determined
Ifore the pleay for comversion to airplaue
cprriecs was underizken. This sitvation... forcwd
the ascceplonce of slements which in & now
degipn might have bees chanped. TLe
devolopment of (the machinery and ammunrition
handling spaces was praciically complete, und
the airplane cnrrier development ook place
almost entirely above the protective deck.™

The ball was modified for the Hrst time in
1942 a torpedo bDhister was added to the
slatboard side, increasinp the Deam to 108 feut
and fixing a lig caused by the heavy island,
pins, and Monel os that side. Sergfoga's tooy
shafts were driven by a GR turbo-elzelric drive,
Bight engines, two on each shaft, produced
180,000 shafi horsepower at 3225 knols,
Saratoge delivered 3228 kaots on ity nitial
triale and 34.99 knots on its fiosl trizls. Steam
was produced by 16 White-Foster vil-byrning
boilers. The uptakes woere swept topether into
a sinple, fat-sided, WH-foot lonp, #-faot tall
{later cut down some 35 fecer) funnel abaft the
istand, The Right deck, 47 feel abowe the
waterling, was covercd with wopd plankiang,
canlked apd paisted.’

Swraiopa's mais pan armament conaisted of twio
8-inch/55 caliber pnns in foor gon houses, with
an antiaivovaft aeray of twelve S-nchf25 galiber
puns ol elplt 30 caliber machine puns the
latier wore lator replaced with guad-moeunt
Li-ich machine punsS [n January-April 1942,
follawing the carrigr’s refurn o the Pugm
Sound Mavy Yard afller bBeing torpedoed,
Suraiops underwend ik ficst major wartime vefit.
The Z-inch gune wore replaced by twin

mountzd 5-inch/38 caliber guns ia four honses;
single S-inch puns of the same caliber were
added w0 ihe sponsoms, replacing the original
S-ineh/28% ealiber weaponre,  Thirly 2mm
erlihon antialreraft guns wers added, and fane
quad 40mm Bofoes guns wore installod.

Torpedoed in Auguet 1942, Serstops allor
repuirs was apain modified; the f.1-inch guns
wore romoved and roplaced with 40mm Bofors,
making ulne snch mounts, and twenly-lwo
additional 20mm guns were insizlled, making 52
ul these single-barrel weapons on board.  Ia
anelher refit in Decembor 1943, Sargtoga
recaivad 16 more Dofors mounis; two in now
partside sponsons abeam the island, seven in
the bostl recesses Lo port, Dwoe in the hoat
recess to starboacd, threg outboard of the i
deck oft the island, and twe in the bow
machine gun galleries. Other moditications
ingluded reducing the lslaad strueture, cutting
it down to an open bridgs for air operations,
with the original flap plot one deck below,
followed by the pilathouse and navigating
bridgs, conning tower, and al (hght deck level,
the: matearological platform and aic inelligence
nffice. The original tripod foromast was
replaced by a paole miast mountmng SK radar.
In the sumemér of 1944, Saratoge recelved an
SM fighter-director set of tadar on the forward
sgnd of the Minnel, and a puir of H Mk 11
hydeawlic. carapulte wore instalied forwurd oo
the flight deck (previousty the ship had a single
lydeanlic eatapult).  Other wmoditications
included the installation of a portside torpeds
blister.”

Sorgroga wos heayily damaged off Iwe Jima by
Japuncse bombr hits on February 21, 1945,
which holed the fight deck and the siprboard
hull near the bow, starting fires on the hwogar
deck. Repaivs at Puget Sound hastily patched
the holl and deck, removed the after elevator,
fitted # mew 44-fool sguare slovatar forward,
and fillad the aft end of the hangar leck wilh
twa decks of berths, Sargtogg was again
waalified for Operation Crossroads.  Neatly
two-thirds of the ship’s armament was stripped,
weluding two of the houses with lhe win
S-ineh puns.  Qther fixtures, including
campasses ond the ship's bell (now at the
Washingron Mavy Yard), were laken off, sl



Tow view of Spratoza af Pugel Souind m{y 't’ar
Oremorten,  Washington, September 1944, UK,
MNaval Inniiufe)

anerull, vehicles, and cadar were monnted on
the ship. Blast gauge towers and other
instrumedts were mouuted ob Sarasiogd.
Lomdud wilh 0 gallons of fuel oil, 15 toos of
diesel, awnd two-lhirds of its ammunition,
Naratopa was sent o the botiom in a
nuar-combat-ready state*

istocy

The aircraft carriar Sargtoga was originally
planned as {L0-3), the second cooiser of a
six-vessel Lexingion class authorized and
apptopriatcd for on Aupust 29, 1916, a5 part of
4 ihreg-vear program of naval construction.?
Laid down oo Seprewhcr 25, 1920, ab the
Camden, Mew Terscy, yard of the New York
Shipbuilding Company, Saratoga was completed
as 4 result of a post-WWI naval erms race with
Brituyin, Japan, Prance, and Itely in which
coustruction efforts [ocvsed on capital
ships--namely battleships and battls cruiseca.

This arws roce, as wull as growlopg intcrest in
naval aviafion, conspired to redesign Saratoaa
before its taunch.  Despite Coogressional
ingiatenee thal all zew ship coostroclion focus
on capital ships, the 115, Nayy reecivad funds
lo cnnverl the collier Jupiter (AC-3) into an
alrerall carrisr, Convergion of the hyvbrid ship
at Macfolk Mavy Yerd tack two vearz belure
USS Langley (CV-1) emerged as the ULS.
Mawy’z firgt aircraft carrier on March 22, 1023,
By that tlme, bhowever, plans were alremly
being considered for the cosmversion of the
arvisers Lextngton and Sararoga into fully
tuncticoal flecl carriers,

The post-wor seval avms race led to several
conferences, conveations, aml trealics. The
Washinglon Maval Conference of 1921-1922 led
to intertational agresmunt (o limit the nembers,
sizes, and armament of opaval vessels. Under
ithe trealy, many of the battleshipe and cruisars
ilien under constenctipn could either be
scrapped or converted to aircraft carriers.
Anlicipaling the order to scrap the six
Levidpfor class cruisces, the Navy prepared
plang to ecomvert om: of the croizers inlo a
carrigr.  When the couference agr=ed to
scrappicg the croisers, the L8, converted two
ships, Lexiapton and Saratops, tolo aircraft
carriers.  The incomplets Lulls of the two
cruisers were redesignated CV-2 and CV-3 on
July 1, 1922, the sy Comgrese approved (heir
copvarsion. Japau followed sull, convertiog the
baltle cruiser Akag and the ballleship Kaga
into fleat carriers.'” At thar tims, work on
Sardtoga had progresssd to the point whens the
cruiser holl had raceived its armared burbettes
and «Jdecks were boeing laid. Al of Lhis work
Lbad to be torn out to recoustruct Savoiopa os
a carrier,

Uader pravision of the Washington Maval
treaty, carrier convorsions were limited o
2000 tons mexdetum slandard  displacemenr,
and no more than ten low-angle guns with a
maxinium  caliber ot eight inches.  Both ibs
United States and Japan interprated a clause in
the Trealy w permil adding 3,000 wns of
antizicgraft and torpade defenses to copital
ships, to apply to their carrier conversioms.
Az o resull, while listed "offcially"  al 33,000



tong, Levinpion and Sergtape carciwd weight in
excess of the traaty limit, even altor snerificing
some of their eruiser armor.  Serrogy was the
first lapnched, alidiog down the ways into the
Delaware River on April 7, 1925, ‘I'he first of
the two Lexvingtan-clase careiers, Sarglopa's
lanuzh wag the hewviest warship launch vo
recoril and in o the lop doven beavicst laooches
for merchant and naval vessels up to that
time,' The lanmehing progran noled that "the
naw Sarrtops, aireraft carrier, when completed
and commissioned..will be the lavgest and
Fagtasl cralt of ds kim in the woeld "% Filling
out Saratoge tock two years; the earcler was
commissinned oo November 16, 1527, at the
Philadelphia Navy Yard., Departing
Philadelphia an a shakedown crulse on January
G, 1928, Sgretope’s lrst abveraft landed on
board on January 11"

The Navy cowsidered Saratoge ant Lesingion s
major sveoesseg,  The most powertnl carriers in
the LES, fleat, as well as thelr first fleet
arriers, the fwo ships were, aceording o
historian Norman Fricdman,

as remackable n their way as the st
Rritish Dreadnought baltleship laonehed
culy 25 years befocs, outclassing avery
other carrier in exigience,  Sarmtops aod
Lexington were fuster than their Iapaness
rivals, they could operate more airerafl,
angd thelr Jesipn was o smd Thal they
wenl to war,..without major
reconstoection siuge their {:{'.IJ.HI‘.-h:TiI'IILM

Just prior ta its launching, Seratopa was hailed
by the Philadelphia Evening Ster becanse "there
is no counterpart for Lhis ficst American
tirst-line earrier in any other wwy.."'™ Naval
nificirs approciated the wiessels. Caph, Mare
Milecher, naval aviation plomecr, captain of
USS Momes (OV-BY, the carrier that taunched
Col. "limmy" DoolilCe's sirike ar Japon, later
commarnder of the Fagl carrier tagk foree, and,
incidently, the first man 1o land v plance alord
Sarvopa, testified in 1940 that

we have always fel, o good many of us,
that the Lexiupion and Sargtops wore the
best ships we have ever built for all
prepose ships, eaceying the protection
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and armor of 1 croiser,  We will have
twelve caryiers that geed oruiger
peotecticn and that canmot be sent out
vn independsut missions unless they have
croiser protection, T feel that we have
two carrisrs, the Levington and Neratogs
that can be sent oul om independent
misgiony aml if they lose their crniser
protactien they can still protect
themaz:lves withh their alveraft and

armamenl. Thecefore we Feel wie shonid
look inLto that field (or future
carricrs,,. "

However, 1he Lupivgdea-clags carriees had one
major design flow--the inclusion of their four
twin B-inch run mounts, whichk could only be
fited in starboard broacdsides. Tho 8-inch guns,
intended tu baltle a sucface cnemy, were also
out of place on a careier. “Llie was corrected
after the outbreal of war, when the H-inch
frung were replaced wilth S-inchy33 caliber puns,
*the correot weapon against the carrier's troe
foe: vnemy carrier aircraft., "' Despite Captain
Mitscher's sentiments, "Lexington and Serstopa
wore never envisagod 8z prototypes furoa
keavgweight corrier fleet.  They remained
o 0ffy, 2 wnmigue Jowhle product of the
Washington U'raaty...""

Sargiopa™s prewar career was spunt enpaped in
fleet trzining excreises that defined a strong
toolis for wirerafl carriurs in naval waetare, This
included "uttacks® on the Panama Canal and
Pearl Hacbior, uxually opecatiog, in toatdem with
Lexingion, then in later years with the carriers
thal tullewed these pioneers. Based oul of San
Pedeo or San Dicgn, Sassprope operated in
anuual flewt problem" excrcises, Accarding to
the ship's official Mavy historp, "o the Heet
probleme, Sasfeprs continaml Lo assisl o the
development of fasl currier |aclics, and hoer
irportance was recognized by the fact that she
was always 1 high priority warget for the

opposing forees "0

According o Friedman, *it was with Lexinglon
wnd Serrtomi--lhe matched giants, the bippest
carriers in the world--that che U5, Navy
learned the rodiments of corrier tagk Force
oporalions betwevn 1927 and 1941°%°  Fleet



Admiral W. F. "Bull' Malsey noted in hia 1947
aniobiographs:

lbe Sare is a quuen and Chat 1z why she
will always bave a secure place in my
heart.  Firsl, T lowd her as s home; T
commanded her for two yaas and flaw
my rear adhmirals Oup om her Tor twin
mor, which means that 1 livisd on board
het lomger than I ever livcd aoywhore
clie. Second, I loved her as a shipy she
helped me make my debarl in The carrier
MNavy, and she initiatsd me joto the
marvels ul Meet avigtion.®

When the Unitcd Btates Pacific Fleet was
miacked at Pear) Harbor on December 7, 1941,
Suratoga was in Califarnin, eutertop Sao Dicgo
harbor aftor an owerbanl at the Pogel Sound
Bavy Yard ot Breamertan, Washivgton, Within
74 hourg, the carricr was on ile way inte  the

B e [ T

Sezgg 's most ving ko
miiwek,  (ULE Neval Ttisittule

Pycific™ During WWIT, Serstape participsiod
in several campaigns, Sgratogs was lavolved o
the aharted offort o reliove the belesguered
Marlne gareizon of Wake [sland, and opepzd
the American attack on Chadaleanal, Saeretoge
ponngedl Japansse bases in the Gilbert amd
Marslall Islands, providing suppost for the
Landings al Tarawa and fying combal oair
patrols over Liniwetok and Wotje. Saratozq’s
aircralt struck the beavily defended Japanese
port of Rabkaul and airlields st Boka,
neutralizing eifsclive Japaness countersirikes al
Lougainville in "perhaps her most brilliant
strike of [he war acvonding 1o the Nav™
Admiral Halsey, going obward the carrier ot
Espirity, Santo, praised Ssretopa: "Your strike”
he stated, "was another shal heard roond the
world,,.the Seratoga, when given the chanes,
can be deadly.™  Operaling with a Brilish
enrricr aod a Frooch battleship, Sartops stiuck
Iapangsc-noenpied Sumatry wnd Java, damaging

ey, off Thor Jimg, Febregry 21 1943, as the fehd dock forward bumer gffer o pmitazs




port and oil production facilities. (n another
imporlant warlime sssipnment, the carriee spent
soveral months traiping fiers ‘o operats al
nighl, Sastegs theo porticipated ln night
strikes against the Japancse home islands as
diversivnary aids during the Two Jima
nperaticn, also flying patiols over Chiehi
Yima®  Considored a "Incky” vessel by its criow
despite (wo torpedoings, Seafoga was Bt hard
alt Two Jima when Tive kmiodkaeer struck The
ship on February 21, 1945, killing 123 mon,
wounding angther 192, and tearing a hoge hole
in the sidp's side.  In June 19435, the Mavy
announced the damape 4o the by then repaired
cacriet;

Firee lieoke oot and barning planes and
fuel scattergd over peeat areas of the
ship.  The forwacd pact of the flight
deck wus battercd beyond use. Cne
cuemy siicider penstratcd the side of
the ship mlo the hanpar deek where ho
grpladed to cnuse a geeat fire.  The
crane forwaerd of the beidpe, the
catapults and many goms were balterad
by the crashing planes and explodiug
bombe ™

At thy war's ond Somrope was steaming lowsrd
Fagan (o sirike the Lowe isleads. Sent to the
West Coast for decummissioning, Serafopa was
iustead ordsred to "Maple Carput’ servics m
Noyember 1945, Sargiogs fecricd naval
veterans back to the United States as part of
Opocation 'Magic Carpet  Within 24 hours
fafter hur Lust plane was launched Sora was oo
ronte from Pear]l Hacbor to Alameda,
Californin, with 3,R00 grinoing, happy, overseas
warriogs,  [Mer hangar deck had been made
into the warld's larpest dormitery with endlesa
rows of d-fiered bunks for passengers.
Ruwreation facilyics ceplaced planes oo hed
flight deck."® By the end of Magic Carper*
Sarrtoza had carricd 29204 velerans home,
wore than any other vessel. By the snd of its
carper, Sarafvga also hald the cecord for the
greatesl number of aireraft landed on a carrier,
with # lifnthoe 1dal of 98,530 landinpy in 17
years,®  On January 22, 16, Sqratogs was
attached to Task Unit 1.2.2, the aircraft carcier
unil of the targel ship lask proup being
aszsmbled by Joint Task TForee (Ine for
Opesration Crossroads.  Desipnated as a
roplacement for the carrier Eanger (CV-1)
whiclh had oripinally beee desipestsd as a
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?ummﬂ being prepmred for raton Crossronds af
ey datded o the dock off the camiers stem

tarpel vessel, Sgretape was then proparcd for
the atomie bomhb izsts in early 1946 at Hunter™s
Puint Naval Shipyard in San Francisco® A
Jaouwary 25, 1946, aews tuloase shewed the
Yrallant catrisc" in dock as two 5-iach gun
bhouses and [he majurity of the lighicr
antizireraft weapons were stripped from the
ship. Sent to Pear] Harbor "after stripping'
and reduction of peraonnct an April 30, 1946,
Saratopa artved thers on May 7. Yrom there
the carrier wax ocdered to procesd o Bikind
Adnll, steaming from Pearl on dday 23 io the
compuny of the destroyer Anderson wnd arriving
at Bikini no May 31,

Sarutepas was sslecled as oa lest ship [or
Oparation Crossroads because i, as a sole
cepeesentative of & now obsolele cless, had
heen replaved by the large nomber af
warlime-built Frrer-class carriers oow available
fur Twinre et use. Additionally, the careicr's
comparimentation was “unustally complare” with
more than 1,000 watsctight compartments aod
its "underealor protection was very similar in
arrangement to that of modern battleships and
large carriees"™  Lesngton had not survived
the war (3 was gunk in May 1942 4l the Batle
of Coral Sen}. Sorofogs was mooied 2,260
vards ofl the actual weropoinl foe The Able test
blast of July 1, 106, isteotioually located at
some distance o save the cartier for the Baker
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Hunter's Foint,  iWole the two iinc{n".#& cafifier gen
Sun Francisce Morbme Negonal Sisionivel Park}

feat, Saretops was lighlly damagned, with a Ore
pa deck that was extinguished.™  [Initial array
plans for Baker placed Seraiogae within a
Affi-yard rading nf the detonalion peint,
DBecause this position was deemed likely to sink
thi carricr s quickly thal "ne pholographs
could be wade of the behavior of her tlight
deck under thz severe hull pressure and wave
action expected” Sarefope was chanped to a
S00-yard distant mooring, within the S00- to
T00-yard "kabal radios” of (he Blast.  Buchuse
of slack woorings and 3 wind chaoge, the
carrier drifced closer in, perhaps Lo within 30
yards of the kamb localinn hafars the
detonation.® The ship wos blown out ta a
pogition 800 yards disiant belore drifting back
in and sinking 600 yards from he detonation
poiot *

New York Timeas correspondent Hanson W,
Ruldwin, walching nearby as Soratops slowly
sank naarly eight hours after the blagt, penned
an epataphe

There were many who had served her in
the observing fleet and thev fought with
her through the long hal hours as the
sun mounted... Outside the reef--a sofz
distange frum the radipaclive waters In
the laponi--the observine alips crulsed,
while the Sare slowly died. There were
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Saratopa sinks, bow v the ofn, of Bikin on July 25 (Nationg! Archivas]

scores wha wunled Lo save ber--dod uow, the how is high o the air. She
perhaps she might have been saved, had died like a goecn--proadly.  The bow
there been a erow aboacd. But she digd slowly reared high: the siern sank desp,
a loncly dearh, with ua mao apon the and, az i steivieg for lmmaortality, the
decks onee (peming with life, with pumms Sern lifted] ber white nwmeral 3" high
Wle and boilers dead ., From Lhroo intir Lhe sun befors ber Dbow slipped
o'clozk on she sank fast, har buoyancy slowly under.  Her last minutes were
gone, as the flect kept the death watch slow and tortured: she fought and would
[er a “lighting lady." The.. Sare nol siok, but slowly the "3" was engolfed
settled--the air souehing btram het Iy the ra2aching watérs...the tip of her
compariments Hke the bresth frum masl was (he lasl bit of the Sare seec by
crhausted lunps,  Ar %45 pom, tho man..., M

starboard afie rcorner of her fight deck

wis awash, then tae [oud speakers The carrier was decommissioned o August 15,
Blared: “The water 15 up ta her  island 1946, and siricken from the Nawvy Regision ™
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USS ARKANSAS (BB-33)
Characterisiics

J88 Arkaases [BB-33) was o riveted steel
vessel 562 lzet lone overall, with a waterling
length of 555-1¢2 [eel, & maximum beam ol 106
feat, and a draft of 29 feet, 11-1/2 inches.
Arkancar oolginelly displaced 23,0660 tons
stavdard; the additicn of deck armore aod
lorpedo blisters bebween 1925.192Y inereased
the battleship lo 26,100 tons standard
displacement, The ship bad 448 crew and
was fitted as a flagshp ™

Arkanrgs was heavily armored above Lhe
watecling; an 9-tn-11-inch armar belt protected
Lhe ship amidships. The turrets wers covered
by 2 to 12 inches of armor plate.  The hull
way dovble-bolbome] eecept in (e machiogny
spaces, whers thres bottoms wers fitted. The
batlleship reeeived additiang]l deck armeor
batwern 10923-10927: 3.5 luehes of armor coversd
the bap of the armor bell, Fhis increased the
displacement by 3,000 tons.

The maio battery consisted of twealve 12-inch/5U
euliber puns, twin moonled in gix (urrsts—-lwao
forward, two aridships, and two aft.  The
secondary Lattery ennsisted of sixteen S-inch/51
caliber guns in casemates.” Between 1925-1927
gnme ol these latter positions, which were wet

in a seawny, wers moved op to the main deck,
and 10 1942, lea of the S-imch guns warg
vesoved, leaving three 5-Inch gung e midships
casemates {(krown aboard ship as the air
castles) on cach beam of the ship.  Arkansos
mounied twoe 2 -inech torpedo tebes, which wore
later removad.,  The battleship's oviginal
antisircraft bettery comprised eight 3inchyS0
eulibier guns. o 1942 wdditinual AA guns were
adiled; as of 1245, drkgneas meunled nine guad
4dmm Bofors guns and 28 singli-mount 20mm
Oerlikon gung,  In s 19281037 refit, Arkansor
nlsa received an airplane catapult atop twreer
Mo, 3 and three spotier aircratt,™

Arkansas' four scrows wers deiveo by Parsons
tuthines and Cour White-Forster boilers which
developed 25,000 shaft horscpower at 20.5
knods, Tl boilors venfed  info two slacks;
between 19251927 when Arkensas was
reboileredd, o simple stack replaced the original
twr,  The coal-birning bail2rs installed ja 1412
were replaced ot that time with  oil-Lyrogrs;
Arkansas' bunkers carried 5,425 tons of fuel oil.
Other topside changes ncluded ceplacing the
cige mast wilh a low wipod batwasn MNo. 4 and
Moo 5 lurersts, T 1942, the ship was Gted wilh
a trdpod foremast aft of the bridgs; the bridge
gl was reconstrucled at the same thne, Fire
control stativns were locatzd atop ¢ach mast in
the enlarged tops ™
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Hispouy

VS8 Arkanrar (VB-33), second of two
Woocming-class ballleships, was a near-zister of
(our Flovidie- amd Tevas-class bartleahiug, which
inchided the befors-mentioned wessels as well
as USS Lhah and WSS Mew Yook,  Arkansor
oud its near-sistérs representsd the Firat
"mudern” class of TLS, balleships.  The
Amariean "dreadnonghes" were desipned to win
sed bottles chrough superice Fire power ond
apeed.  Arkgnsgr mounted six hurrete with
12-inch pons, and was powersd by newly
developed steam  fuchines opesatig et rhen
unheard-of spoads. Askansar was bl at the
Camden, MNew Jersey, yard of the New Yok
Shipbuilding Corporation, The battlzship was
laid down on January 25, 1910, just weeks after
its near sister Uteh was launched from the
sama vard, A Nah was ftted ont, Arkansas
rose on the ways, Launched into the Delawsre
River on Jannary 14, 1913, the new battloship
was fited out o 20 months' time, and wos
commissioned as USS drkwnses at Lhe
Philadelphia Navy Yard on September 17,
1912+

T'rior to the Firsl World War, Arkanses spont
irs career on the Atlaptic coact and in the
Caribbean, with one voyapge fo the
Mediterranesn., Arkerras carried Pessident
Willlam H. Taft to Panama in December 1912
te inspuct work an the Cazal®  In 1914
Arkansas plaved an important role in the
Amcrican landinps at Veracruz, Mexleo, Io
late April, Arkensas joined other ships in an
atterupt Lo contravens the landing of German
arma to Mexican President Vietorlano Huoerta,
who had suceceded the assaszitabed  2lceled
Progident Vrancisto I Madero, LLS. President
Woodrow Wilson, supperting Madere backers
ang] anti-flucrla rovelutionaries as part of his
intzrnational campaign for human rights, and
saeking (o stabilize war-orn Mexico (by (orce
of arms if urcessary), sent in troops.*
Marinss and bluvjackets landed from U5,
vessels off Veraeruz, took the city, and
prévented the landing of German weapons,
Afler this mancuver, belween 1914 and 1917
Arkangas tralned along the Atlantic seaboard
aml in the Caribbean,

1A

Fallowmg the United States onlry ato World
War | in April 1917, Askansgr spent the Frst
yoar patrolling the castern seaboard belorg
salling Lo Rurnpe in July 1018, Attached ro
the 6th Latlle Squadron nf the British Grond
Fleet, Arkonseas, elong with near-sister Tevad
was progenl when the German High Seass Flise
surrendered al Scapa Flow on Movembuer 20,
1918, atrgnser served as oos of the honor
vseorts for Geerpe Washingion when that vosse]
aarried Pregidant Wilson ta lrance. Relvening
fa the United Stales at the end of 1515,
Arkanggs rzsumcd [raining anmd croising; this
time, however, the batlleship operated in the
Pacific,  Belween 1915 aml 1938, Arkamrsgy
alterpated in service betwpen both coasts,
spending scvernl years in ench ocean before
being atrached (o Builleship Division 5 of the
Allantic Squadron in Oetober 1938, Arkansgr
servad on the Mewtralily Patrol in the North
Atlantic in 1941, prior o the U5, eniry in
Worlll War [l Following the Jopunsss atteck

on Peari Harbor and Germanv's declaration of

Arkwnsas’ Love, showing dvo blad auge fowers anel

tanks  ploced on the baleship for the rawis.
fNwdicnal Arciives)




war #apainsl the United Slates, Amtansas served
an gonway oty esoerling vessele 1o Treland,
Scotland, Iceland, and Freach Moroccos.  In
June 1944, Arkefizns parcicipoted in the lovasion
of Normandy, providing Nirc suppor! an Omaha
Beach. 1f also was used in the hombardment
of Cherbourg, and later assisted = the invasion
of Southern Fraoce in mid-Acgust of the same
year. Returpiog to the United States in
Septamber 1944, Arkaneny was modernized al
the Boston Navy Yard in Boston acd sest info
the Pacific.®®

When Arkanses ardived o the Pacific in Tare
1944, it was the wvldest awd smallest of 1the
than existing American capifal ships, as well az
the last Amcrican battleship to mount IZ-inch
guns. Replaced os a Brst-lise ship by the new
battleship North Carofing, Arkgnses nonethelzss
played o major role in the Pacific war.
Arkgnsar provided pre-invasion bombardment at
tath wo Jima (Iebreary 1945) aud Okinawa
{March 1043} as well ax ougoing (ire support
for hoth operations. The battleship fired 1,262
roynds of I2-inch ammunition ar Iwe Jima and
2,564 rounds at COkingwa,  Through the war
Arkansas™ 12-inch guns fired 5,255 rounds in
ally ke 3-ineh puus of the secomldacy alery
Hired 5,133 rounds, aml the ghip's lighter
antiaireralt battecy fired 5,422 rounds, while Lthe
Fatltleship sicamed 134, 141 miles, Retuening o
the United states o (ctober 19045, crlomias
was readied for participation in Operaticn
““Magic Carpet’ the veleran baitleship (hen
mads thres voyagss transporting returning
servicemen o Pearl Harbor,  Arkansas was
setected as @ werpet vossel JTor Gperation
Crossroads and was prepared for the bowmb
toats at Teeminal Island, California, before
glegming from Poarl Uarbor on dMay B, 1940,
Arkensae left Pearl on May 20 armd arrived at
Bikini on May 22, 19464,

Arkgriser was moored off the port bean of
WSS MNevads, the target ship For the Able test
cu July 1, 1946, The battleship was "oue of
the three major combalant ships within one
half mile of the zeropoinl™™ The ship was Ihe
site of the maximum measured radicactive
costamination frnm the Able tcat; a pool of
water ot Arkaitrgzs was measurcd at sight
roentpene per eight hours,  Arkanses was

moored within 500 faet of the detonation point
for the Baker Tesl of July 25, 1946; il was Lhe
clogeat of the target vessels with the exception
of the wesxel that suspesded the bomb, LEM-
&0, The dolonation is popularly belioved 1o
have lilted the battleship vertically cut of the
warsr within the blast column, Careful aoalysis
of the sequence of movie photograpls,
however, shows what appears (o be the
bailleship’s [oremast in the blagt column, with
the dark "bote” thomghi n be the up-coded
battleship cansed by the mass of the ship
blocking the nplifted water column rizing above
it Arkanser sank almost inuncdiately; the Navy
lechuical inspecting report for Arkansas ootes
it disappearsd within 19 sceomds afler the hlasi,
Aceording ro Somby af Bikini, "in siaking, she
carried with ber the dublous honor of bring
thi fGrg! baltleship to be sunk by an atomic
bomb, and the first bartleship to ba sunk by a
botab that never tonched her,'®

HIJWMS MAGATO
Characteristios

The Japaneae Lattleship Nagers wai a
sleel-hulled wosee! 708 Feol o leoph owverall,
with a 93-foot beam and a 30-foot draft.
Mugaie digplaced 385M tonw standard.  The
ship was armored with 2 3.9 bo-11.8-lach belt;
the torrets were protected by 14-inch (hick
armuor,  Nagpan's armument comsisted of eight
16.1-tnchyd5 caliber goms, twenty 5.a-iech/S0
calibar puas, four 3.1-inch aptiaircraft guns,
thrie maching puns, and cighl 2-lach lerpeda
tabes, four above and four below the watseline,
Betwesn 1034-19%6, Megaie was recounstrucled:
torpeda bolges were added and the
agpersteucture was raized aod wmodified.  In
June 1944, Magate had sixty-cight 2imm
Hoichkiss antiaircraft guns; by October ol b
sams year, the numbes of antialroraft guns had
increased to include mmcly-cight 20mm guas.
At that tloe, Nagare vetained eighteen 5.5-inch
gons; Nagaia's [ull Toad displacemenl al that
thme wus 43.55%1 toox"™

Magate's foor serews wete deiven by Gihon
steam turhines that developed 80,000 shall
horsepowsre ot 26,7 koote. By Octolwer 1544,



the raled apecd of the wasel waes 24 98 knots,
Steam was pravided by 21 Kanpon boilers,
The batHeship was originally coal-firsd; belwsen
1934-1936 the ship's machinery wos repladed
with naw oil-buraing boflsrs. This led o the
respval of Ngewta’s Torward stack. During the
reconstruction, in addition te gow machinesy
and torpedo bulges, Mapare Teceived 3 Iriple
botiom, additiona] deck armor, and inersasad
elevation frr the Li-lnch guns. Mogeto carried
three observation planes lsunchad by catapuli
forward of the "C" turret,  According to the
.3, Navv's confidential report on the Japansse
Mavy, QMI-221.1, issued in Juns 1945, “the
mosl culstanding outboand Teature of Nagelo is
the large heptapodal foremast with itg
unmerovs tops and bridges for fiee and ship
vontral purposcs. The contral vertical leg s
thick enough o accommodate an elecieic Lift
rumning batween the forstop and main deck"®
Megato's hull was reportedly dividsd inta 560
spparate watertight compartments; its rated
complemsnl wad 1,333 men

History

The battleship Mggate was bnilt by Eure Navy
Yard for the lmpavial Japaaese MNavy undur
provigion ol the 1916-1917 Prugramme of Naval
Comstruction by that nation. Lail down in
17, Nogaro was launghed on Movembeor 9,
1309, The Brsl of e Nagato-class battleshlps
(Mogere and Mufsu), Nopors was the firgl
battleship in the world armod with 16-tnch
puny,”  Campleted oo November 23, 1920,
Nagate served in ils mosl {famous role as
flagship for Adm. Isorpke Yamamotlo,
Commander in Chiel lor the Comlined Fleer
Naggio, "its entive crew manning the sides,” led
the combined fleet in its last official public
display en (etober 17, 1940, dnring an
Tmperial revlaw off Yokokame in caremonios
celobhrating the 2,600th aoniversary of theo
aceeasion of Jimmy, Yapas's (irst coperor,™

Maguto was the sccne of many mestings by
Yamwamoto and his staff a3 plans 0 aftack the

s =

Nt sincleray 0 the 1937, (115, Naval Tnriaie]
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Fiewr aft from the bow, showing Nagoto's 3 and B

Lireets aed distinetive sepersineciure, ab Droni My
1028, (MNafiengi Anchives)

0.8, Pacific Fleet at Pearl Horbor were first
broached, discussed, ang refined.  ¥inal
preparations for the war woers made aboard
Mugato, aod Yamamoly stood abonrd Nagato
with the batrleship’s craw as the 1'ear] Ilarbor
steike foree vessels sertied.  Wirth them (he
Tapinese aiveraft carrievs brought spocially
modificd 16-inch shelle From Nopufs ond  ifs
sister Afursee (hat would he dropped oo the
American ships st Pear]l Harbor as bombs.
One of these shalls would be ocredited with
sinking the bhaitleghip drzona, Nugato was the
scenc of nervous waiting by Yamamotio and his
stall. They first heard of Japan’s overwhelming
sucposs af Pearl Harhor when Nagato's rodio
cpecalor reccived the Tmwowes “te, Lo, to" signeal
for a sugcessful atlack’s cowmmenciment--
crystal-cleatr reception from the gkies over
Oahy lbousands of miles away.™

Magato sorved as Pagehip for Yamamolo until
replaved by the 63,700-ton super bettleship
Yemgie in Fobruzey 1342, Yamamaota, when
he shificd his [ag o Yamaro, releszed the
alder Dbattleship for epsraticnal duty; thus,
Nugater ax part of the Japaness Main losce
steamed with the striking force that altempted
to take Midway and the Aleatiuns in late May
1942, Nagato, however, was not engagol o
combat in the disastrons pnpagement off
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Mitlway in Junc in which Tour carriers were
suck by Amocrican carrier awecraft ™

Nogate next sortied with the {leet in the
Marianas in Juot 1944, This disasirous bhattle,
Japan's last oppoctunity o wis 2 decisive naval
cngarcment, ended in defeat snd the
withdrawa!l of the fleet to Japanesc home
watsrs.™  Lhe fleet, with Nageds, again sailed
in Oceober 1944 Lo enpage the Amorican floet
al the Batlle of Leyte Guif.  Nagelo, in
formation with the super batlluships Musashi
{sank in this eogagement) and Yamare, was hit
by twi torpedues bat sucvived, assisting Yamate
off Zumar.  In vetreat Nogato tnok a heavy
pounding from carricr bombera; U1 wos hit by
four bambs and was damaged hy ninc
neni-misses.™®  Upoa reaching Japsn, Nagalo
was i=ft at anchor at Yokoswka, awaiting
repairs that never came,  Thux, the crippled
Nogara, tied up at Yokosuka, missed the Jast
sortie of the [mperial Japansse Mavy in April
1945, In thar special Atmsui (baltlle ol certain
death) Yamate was suak, effsctively destroying
the [mperial Japanese Mavy as a fighting
force.”

Wagern, already badly damaged, was again
wauled by aerial attack while at anchor at
Yokosuba an July 13, 1945, The principal
target of the attack, Nageto was moored close
to shore next to antiaircralt batterics and
cnmouflaged by the removal of lts maigmas
and stack. The battleship was pounded by
aireraft from USS Yorstown {OV-10),  Nopuln
was ueutrahbived -the bridge wresked, and the
decks and superstructure boled and damaged ™
Eoding the war out of action w Tokyo Bay,
Nggete was the oaly Yapanese haettleship to
survive the war afloac. Tollowing the Japanoee
surrender, Task Force Thirty-One {the ‘Tokyo
Bay occupation torec) landed and oecupled the
Tokps Bay arca. Nawvy Undeeswater Demolilion
Team 18 wos assigned to "capivre’ Nugore on
Angnat 20, 1945, This act, accnrding to the
U5 Nawvy, “symbelived the unconditionst and
complste surrender of the JIapamcse Navy™
Unilike sowoe other vaplured vessels, Napare was
ool bronpht jnto the LS Navy as a special
anxiliary, 85 was the cass with the German
baitle cruisce Priez Eugen. This may have been
because Nagare was heavily damaped and wax



ul e wse to the Elnited Slwss ae oa capitsl
ship. The vessel was also a symbolically laden
ship, belug the “flagship" of the kido Bura! oo
"sirike foree,” ws woll ws the gencsly point of
the plan For the attack on Peacrl Harhor, which
Amrericans perceivod as a vicious sneak attack,
and onetime quarters of Yamamaotn, who, whils
a villain in the United States was still very
much 2 heru Lo the Jupuness.  Nagato, nol
surprizingly, was selocted as a target vessel for
Operation Crossroads,  In earty 1946 the ship
was prepared at the Yokosuka Maval Base and
glogmid wnder §s owe power close 1o Biking
Atell in the company of the capturad cruiser
HIIME Sgkpw,

Mapefe's immincont arrival was noted in
"Crogsroads,” the semi-official newsletier of the
tests, on Apgil 27, 1946:

Once the lofty pride of the Japanese
{leet, 1he haltleship Magete will sitike an
ironic contrasl ag she cnlers the atoll
shaerly, Flying the American snsign and
manned by an American ¢rew, she will
be the first of the 'guinea’ ships W taks
har pomition for what may wiell b her
lagl mooring. Then, humbly, she  will

T

J45 (U8 Nowed Insiitie)

e “capie" of Naggio and the sanboiic sumenddr of the Imperind doponeie Navy of Yokasul, Augus!

wwuit The Tateful day when the blow,
mighlier than the preatest sabvo ever
produced by man, will descend,

After its arvival ot the end of April, Neguie,
‘the one-time pride of Lhe Japanese MNavy," was
cagerly explored by gighiecving sailurs.
Accarding to the Mav 4 edition of
Ceogsronds," "thiy boge battlezhip appedrs to
have already undergone the hlast. Visitors will
fitwd that she s protry-well shactered, her decks
and bulkhends rusty, and her cquipment highly
pleked over,  An L8T alonpside supplies all
her water and slectricity,  The vessel was
prepared by oo repair ship for the reses at
Bikini, zund then moorsd 400 vards to the
slarboard ol Newads, 1acmel ship {or the Able
test.  When the bowb missed Nevada, Nagaia
was only maderately damaged by the Able
Blast; light plaiing on the suporstructure was
wrinkled and light non-watertight doors wore
Blewn ol their hinges; paiot was scorched.
The report om the ship concluded thal "the
Nagate 15 structurally swund,.,. The poor
candition of the ship and her equipment is due
Lo lack of preventive maintenancs and ovechaul,
and Loy the fact that her snpineering plant sot
idle for over a vear"

= ap g .
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A caphend fapanere phofograph of Yakoyy, oivea 185, (U8, Naeval Ristaeical Center]

The end came for Nageto when the Bakst cast
bumb detounted nearby on Taly 25, 10458
The passing of the battlsship vndsr thess
circumstances made » profound impression on
the Jopapsse. Maval historizn Masazori o
wrules

When Workl War 1 began, the Japanese
Mavy--the chird most powsrtol in the
world--included  some ol the mightiest
shipe in nava! kistory and was 4 foree
worthy of the pride and trust of the
Japaness people. Then, in less than tow
yoars, Chis proal war maching el from
alaey Lo oblivon,  OF tsn battleships
riding in Hirnzhima Ray in Deczmbor
1941, pins ware sunk. The lope strvivoe,
MNagurs, died at Bikini Talamd se a tarpet
in an alomiz bomb test,”?

HIJMS SAKAWA
Churacterislics

Sokawa was a welded steel cruiser of the
Apuner closs, Pacticolacs of the ship are ot
MLy docomeniod since Japanese racords wers
destroved 4t the time of the swreoder. The
LS. Nuve's officlal iepot on the lapanese
Wavy, DMI-Z21-T, dwsred in June 1945 ciles 4
length of 350 foet overall and a bsam of 494
feat. The wvessel's length i1s not cited in othes

souress; s sisker ship Yakag, built ab the same
yird al oooghly the same time, hal a length of
531 feet between perpendiculars. Sakowa
displaced 6,852 (uns.  The ship had 2 Mush
deck, "with marksd sheer tn the forscastle”
The Agane class cruissrs were also ftisd with
holbous bows., The frour shafls were deiven by
slearn (urhinge; stcam wag provided by eix
Kanpon beilers.  Aggne was mmted at 10,000
shall horsepower al 35 knots;, Sokawsy prohably
had the same rating, ‘The vesrels were
reportedly armed with six &-ineht/S0 caliber
puny, peized in thres torrels, two facwacd aod
onz afi.  Sekawsz had an antiaircraft battery of
toue 3.1-ineh/a5 ealiher jung, and thicty-two
29mmits caliber Tlofchkiss gnog, Sekaws also
mouated eight 24-lieh tarpedo rubes obove
waler and earthl 6 dopth charges. Fach
Agano class cruisesr also carried two floatplanes
Ear abservation, lannched fromn o siuple
tlapule &

Hiviiry

The vruiser Sefoaws was buill ai Sascho MNavy
Yord for the loperial Japauese Mavy as part of
Lhat nalino's [939 Programme ol Maval
Construclion.  Fourth and last of the dpene
class croigors, Sekovar and s sisters wors the
first repelar light cinisers to la: mlded to the
Tmparial Tapancs: Mavy in more than lon
voars.B*  Laid down in 1942, Sekawg wis
lowoched ou Apcil 2, 1944, aud completsd oo



Wowehzr 30 of che sune year, Sabgwa wes
the only visgsel of its class to survive the war,
Intendad for use as Mapships Boe desteoyer
flotillas, the Aggrnos were losl in combal.
Apana was sunk by 17585 Skaze off Truk on
February 17, 1904 Nosdire was sunk by caericr
aircraft from USS Horet and Fawp on Octleber
2, 1944 Yahegi was sunk while soclying with
the battleship Yemete oo April ¥, 1945% The
prdamapged Sekgwa was at the Japanese naval
base at Maixaro {on the eoastline of the Sca of
Japan) in Angust 1945°°  After use as 2
reparations vesscl, Sakewn was selected as a
taraet ship for Operatinn Crosstoads,  Sakaws
sailed to Bikini from Yokosuka in company
with the batleship Nggato., Both veasels were
readied for the teacs at Bikini by w UK. Mavy
cepair ship. This work inelpded removing the
airplane catapalls, torpadu tubes, 6-inch gras,
andd smaller gun muunls from the croiser ™

Sokows was moored off ths port quarter of
Mevewda, The actnal dotomalion of the Able
bomb took plage soms 490 vards ahove and
slightly ta starboard ol Saeieq's slero.
Following the blast, obscrvers nofed thal
Sakawe's superstructurs and hnll had suftered
major damage. The superstructure aft of the
bridge wax smashed down, as was the stack,
which callapsed forward.,  The mainmaat
ppled torword ohd to port vatil it vverhung
the sisle by anc-third of itz lengrth.,  Repouts
alzo noted that "the tops of the #fler monnix
wure erushed. The tops of the forward monms
were tished in a for: and aft ¥V having a owe-
font maximum depression.''™  The worse
darage, however, was Lo the hulll "The stecn
was mogl badly damagad.... Its deck plating was
crushed inward and shell plating abont the
counter was twisted and torn open in seviral
places.  Shall plating on the starboard
il wux budly wrinkled from approximately
frame 145 afc*™®  Qrher dwmaps incladed the
dizslodging of deck fithngs, the smashing of Lhe
lifubunts, and a fire that broke out on the stern
and ragud Tor (wa hours™

Tmmeilintely after the test Saksws's stern sunk
twa foel, Throupgh the night the staru
cantinnad to settle as the eraieer listed 1o por.
Some 24 hoars ofter the test, the ship luy on
ils parl beam, Lelf submecged, with the slern
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Menglod Dy fhe Able delonation, Sukawa sotks Yoy
e T'i"%&m ;J'fl Julp I (Negfional Archives)

on ihe faguon Dattom.  Sekawsg’s bow sank
huncath the lageor surface at 10:43 am. on
Tuly 2, According to the U5 Mavy, "Hooding
unquestionably starled when the Sakewe’s stern
wes ripped open o the sea by 1he blaat... Poer
waletHght integrity...permitted progressive
{locding. After 24,5 hours the main dsek was
awash.  Tn the next bour rapid progressive
flogpding, probably due to poorly fitted and
damaged batckes, vent tranks, and uolher liliings
in the main deck, seut the Sakawa o the
bettam,™' At the lime of sinking, the Hawy
i Acheormand (A1T-144) had 2 hne abward
Safeaws smd was attempting to pull the ship
from astern to shote; the cruisur was moved
aslern whont 150 feet whew it finally sank, The
Mavy was able (o beard and fwspeet the eruises
prive iy #inking, "diving opsrations on this
vessel were assigned low prionily amd evenfuelly
limitied by o tiwe foctor to recovery of
ingtruments.  Wonoe no diver's veport is
pvailable... "

USS PARINZ EUGEN (IX-300)

Charavloriglins

Prinz Eugen was a weldad-sleel vossel
incorpuraling substantiol alnminum Inteenal
coustruction. It was 692 fewl in lunpth, with o
P13-toot heam and a 24.5-foot drall, and
digpluced 19,553 tons  standard, “The vessel



Dbz Lidgen ol
the Krupp Yurd
in Kiel, circa
i9a-1940, (7S,
Naval Insiiuiz)
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carvicd # complement of 830 crew,  The
urmament consisted of eight Y-inchf55 caliber
guns in four torrets: twelve 4,1-inch anbigireeail
guns; twelve 21-inch terpedo tobas in triple
dock mounts; six 0mm Bofors AA guns; eight
A0 caliber guos in four iwin mounts; and
toesuty-ciphl 20mm 1Tak pons mounted as two
guads and ten twins, PHng Ewgen carried three
AR-196 spotter aivcratt in s hanpar bolween
the siyek amd mainmasi.  The planes werc
lannched From a sivgle catazpull and recoversd

s

Prine Fugen af Philedeiphia, March 1046, (Ploating Drvdock)
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by crancs on cither side of the Langar.
ship was armarad with 3, La-inch-thick werigal
migkel steel side armor, with 2-inch armor ou
the bridge apd 2Dmun of armor on the
rangefinder posilions,  The turret barbettes
were protected by 3.35-Inch-thick steel armor;
ithe [urrcle themsslves wers covered by two to
si¥ inches of armur. The wessels three shafls
were powered by geared sleam lurbings
reporicdly raled wt 80,000 shaft horsepower ot
32 knots. The three complete sets of main



turbines consisted of a high, intermediaie, and
low pressure turbine, with astern tarbines
installed in the casinps of the main LP, aud
L.l turbines. The main reduction gears were
single reduction. The englnss were powered by
high pressure, lament foreod circulation
waterlubz boilers. 'The ship's clevircal power
was provided by six furbo generators and four
diesel emergency peneralors,  According o
wartime isspes of Jete's Fighting $Ips, "meeroal
arrangements of these ships [werd] reported to
be docidadly cramped and badly ventilatzd."
Prinz Eugen's capacity was rated at 1,049 crew
by Jane’s.  In many respects, Prinz Eugen
rieacbled the battleship Siveearck, irs "big
broither' and running male: according Lo
German obficers from both, even trained
nhservers bad difficulty telling the two shipa
apart at a dislancy whea their relathe sim
could nat be assessed,”™

History

The heavy creiger Pring Ewges was boill by
Kropp at their Crermania Werfr shipyard in
Eiel for the German Mavy wnder the 1936 naval
venstroction propram,  Laid down in 1934,
Pring Fupan was layuched on August 2, 1938,
io the presence of Adolf Hitler and
CGrrossadmival Erich Radsr. The crnlser s
christened by Madame lorthy, wife of The
Husngarlon dictztor, Ademirgl Micholay Horthy ™
seeond of four Fipper clags hoavy crnisers
(Addtiral Hipper, Pring Eugent, Seydifz, aud
Lutzow), Eugen wus compleled in 100 ang
commigeinned on Aygust 1 oof that year,
Construeted principally for high seas commerce
roiding, Prinz Ergea apont most of WWII
hlnckaded in port, After shakedown exerrises
in the Daliic, the cruiser joinad EMS Bismarck
in Morwny in Muy 1941, Prine Ewxgen und the
britleship made their famong breakoyt into the
korth Atlaatio, whers they ecgaged and sank
the batlle crulser Hood on May 24; Prinz
Eugent's shells were credited with setting the
Firitish ship alire belors a hit froin Rfsmseck
detonated Hood's mapazines, Prior (o being
met by o saperioc Britlsh vesk foree that sank
Bicmagrck aller 4 running sea buttle, Prnz
Bugen exvaped the battleskip’s fate by slipping
away 1o the Azores.™  Arriving at Drest,
[France, Lo sanctuary aud an overlan! iu Junc
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141, Prinz Kppen way hurassed by British air
raids,  Whils Bockadad at Brost, Fugen was
damaped by aardal bombing, a hit oo July 2,
1941, deglroyed the main punnery sontral rogm
and damage contro!, and Lillsd 52 man.™

In anuther famous heepkout, Prinz Ragen, with
the bartleships Scharmhorst and Guelsenan raced
up the English Channel hetwesn Febroary 11
and 13, 1942, as allicd aircraft, coastal pam
battesies, and ships attamptsd to siak them.
After its escape, Prinz Fugen opurated in
Morwagtan waters,  On Vebrrary 23, 18942,
howaver, the oruiser was torpedeed by the
British sulminring TWdear In o Neawegian Hord
and lost ils coprter,  After another haceowing
rin to Germany under attack by British planes,
the ship was tepnirad and returned to ecrvice
#8 a iraining ship on the Rallic o the summer
of 1042, In October 1943 the ship rejoined lhe
flect as flagship of the Gurmum Ballic forces,
In this capraity, the cruiser provided fire
support for German (ropps and panxery in
Lithnania amd Tatvie in |944, Prinz fupen spunl
the last monrhas of the war an the Baltic coast,
sipporting ground forces retreating trom the
Russian advanct, firing more {han 5,000 roynds,
Surrendered ot the end of the Buropean wee
o May ¥, 1945, at Copenhagen, Prinz Eugen
was token by the Uuited States as a prize of
war."”  Tesipnated IX-300 as 1 speeial
auxiliary, frinz Eagen was taken to the Unltad
States for tests and analysis in Jannary 1945,
arviving at Bnston on the 24th of the month.®

Selected a8 a target vessel For Qporation
Crossroads, iz Eugen was rsadled at the
Fhiladelphly Kavy Yord in February-March
1946, ‘this work involeed removing twa Bdnch
pun barrels from furrel “A" for additdonal
evalualion. A fire control tower wos 1lso tuken
from the ship at this time, Pz Sugen then
proceeded to Bikin, arciving on Juoe 11, 1944,
There it was moored between lwo .5,
dunlrnj’ﬂra i the part quaricr of U585
Arkansas, 1,200 yards Trom the geropeint. The
vessel was not appreciably damaged in the
Able test of July 1, 1944, nos in the Daker rsat
three weoks later, when L was moonsd ong
mile aff rthe detooatiton point, Lol was
contamlnated with radionerive fallowt.  The
cruissr wys  towerd o Ewapalein  for



Artist's perspective of Prinz Fugen at Kwajalein, 1973 {US. Mawy, Seperwisor of Sedvags)

decontomivation alonp with several other
vewsely after the tests. ‘The skip had a «light,
but prograssive leak, awd wo the morning of
Pecamber 21, 1946, it was found listing and
down by the stern. Boarding parties found the
ship flooding rapidly from what was belicved to
be o feiled sea valvie  An attempt was made o
heuch Lhe ship on Eouboj lsland, bul
undecpowerad tugs and wronp winds swung
itz Eggen broadside to the heach, portside o
shore, where thu ship grounded offshore on a
caral ledge al 3:00 pom. During the night the
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floculing vontineed, with the list gradually
reaching 35 degrees to starbuard, A1 12:4% in
the morning of December 22, 1946, i'rnz Evgen
capsized and sank’® Subscquent dives on the
ship found that techrically the cruiser could be
raised, but radiation hazands prohibited this
aglion being practical. In 1975%, (he
Uepartment of the Interior roquested that the
MNavy relimuish title to Pring Fugen to allow
scrapping of the ship to commence. A Navy
team dove aod documented the wreck, und
reported in Juns 1974 that beta and gamma



radiation could no lonper be delecisd om
Eupgpn, hot that the vessel lad soffered severe
hull damage amidships, was partially imbedded
in the lagoon botlum, and requirgd removel of
residoal Tuel oil and owdnance before saivagse
gperations could commence.’  As a
conseuence, o aetion Yo remowe the ship was
taken.

USS ANDERSON (DD-411}
{harpctaristica

The Simg-class ilestrovar Aagarson was a
wielded stoel vessel with an overall length of
3483 feet, a wrtsline length of 3414 fout, a
36.1-foot beam, a 19.8-foot dspth, and a
174-foot draft. Anderson displaced 1,720 tons
standard®  The Sime class dastrovers were
sipposed Jo have been 1,570 toms; lack of
communication belween the Navy's Borgae of
Construction and Repair umd the Burean of
Engingering Jled tu 1he overweght problem of
the Sime class.  As @ rosalt of this and other
profems, the two Hursans were merged uto a
single orpanization, {he Borcaw ol Shipe, in
1940.%%  Anderson’s Lwin screws wore deiven by
Westinghouse steam tucbines and three il fived
Baboock and Wileox boilees, rated at 50,000
ahaft Lorsepower ot 35 koots.  The Mavy
eyparimented with streamlining these yossels in
an offort to improve speed and fuel
consumplion; a rounded beidge structure on the
Simy class prodpced Tess wind resistanee sl
turbuience than previovs olasses.  Aaderson’s
main battery comprised fve 5-inch/38 calibat
guns in siogle meuuts, The ship caceled welve
Iriple-mounied 2l-inch torpedo tebes on dock,
In mid-1941, four 50 caliber maching puns for
A yse wore inslalled. Anderson also mpunted
twa depth chorge racks aft®

LSS Andorson’s supersirnctors was badly
damapged by the Able Pest buorst; the stack
teppled, and a fire started abaft the bridge.
The fre subsided in 2 miowts's time, then
Horcd up sx Addordon capsized o port. Ones
vapsized, Andersor sank by the swern, Shorlly
after the Able event, Mawy divers found the
destrover in 176 feer of wacsd, lying on it port
sice, with he Do imbeddad in ihe Botlom amd
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the stern Iyimg 15 fewl off the boltem,  The
tamape thal sonk the ship was presumed to be
an ths port side; the starboard huoll whas
wrinkled and  several scams.were lpaking ail
and air"™  The worst damwage roted was
topside; the mainmast was steippod of {ittings
aned e yardarm war snappeal in hall.  Radar
antenny and the scack were missing,  The
deckivuses were orempled, the No, 2 gun
shicld split anpen, bulwarks on ssveral
superstructure dechs were torn away, the
turpecdo crane was Lent at a Sledegree angls,
and the starboard "Y' depth cherge lounchers
wera ripped off the deck®™  The Wavy
determingd that blagt damage and a post-blast
fire and esplesion sank Ancderzon, Thiz was
Ehe anly eecasion ducviog the tests that
shipboard munitions detonatad.

Histocy

UISS Anderson was the third of twelve Simg-
class destropers,  The st of the American
"single stackers," thase vessels were the result
of & 1935 request by the Chisf of Naval
Opemtions for & new design Tor destioyers.
The 115, Navy's Genoral Board foraarded a
propusal in May 193G for a L5Y0-tow ship with
five Zinch gune azd owelve 23-inch orpedo
tubes.®  Twelvs destroyers wore bullt to the
design, commencing with USS Simr (DD-4000.
Authorized in fiscal year 1937, the desiroyers
were built by different yards to a design by the
noted New York firm of Gibhs and Cox. The
Simy class had robusl holls aml were beavily
arited; more signifioaatly, these destroyers wors
the Crsl to carry the newly developed Mark 37
fire control system, which inreoduce] fee the
first time in a desiroyer a compoter roum
below decks--an innovation Lhat proved highly
sucoessial in combal in WWIL and wag [illed (o
all wajor UK. combatant vessels by 1943%

Andervenr was laid down in late 1938 al thy
Kearny, New Jarsey, yard of the Uederal
Shiptuilding and Drydeck Corperation [a
subsidiary of LS. Steeld. The dostroyer was
launched on Februarp 4, 1939, and {itted our
over the nexl (ew months™  Anderson was
copumissioned on May 1, 1939, and began a
yenr-lang program of tests aod wials. Sent lnto
the Pacific in 1940, Andervon apenl a voar as



flagship of Destrover Division 3 uotil sent back
to the Atlantic in June 1941, Thore, the
dextroyer joined the other Sime class vessels in
MNentraliy Parrol and convey dufiss hetwessa
Canado apd leeland. Andersos was part of the
cscorl furee Tor three convoys. Following the
Iapancse attack om the UJ5 Pest at Pearl
Harbor, Andesos returned o the Pacifle io
December 1941, ‘The remainder of the ship's
career was spent in the Pacific®?

sdnderses served as part of the sereening force
for the Mavy's carriers doring Lhe early,
desigive batiles in the Pacific. In May 1942,
Anderson operated with Tesk {reoup 17 in the
Coral Sea.  This foree moved against the
Japanese, with Anderson scresnipg the cacrier
Lexingion {CV-2), xister nf Serstops.  Tn the
baitle, the Japaness Bghl currier Shohoc was
sunk, alung with Cexfrugian, which succumbed to
ropturad gasoline lines. Accumulating gasoling
fomes jguited, setting off internal explosions
that sproad fames throoghout the ship.

Anderson stood by te render nssistance aod
regened 377 men from (he earricr, which was
theo sunk wilh 2 torpedo from ths destroyer
FPheles (DD-360Y.  Anderson was recalled to
Pearl Harbwor, arriving on May 23, 1942, wher
it sortied with Task liarec 17 for the Battle of
Midway. TF 17 was growped arcund the
carricr Yarkiown [CV-5], which had heen
dantaged dunng and quickly repaiced after the
Baitle of the Coral Sea, At Midway, Yorktown
wits Lhe only American carrier located by the
Japeuese, wha stivck Task Foree 17, bombing
Yorktown., A second wave of planes again
altacked = Yorktown's crew gof the fires under
eanfrnly Andérson shaor doww oo torpedo
plane, but others got throngh and Yorklows was
again hit, chis time by two torpedocs. The
deatroyer manaped (o destroy Tour planes in
the two attacks. Anderson moved in fo pick np
survivors gs Yorkfown was abaodooed; 204 men
were taken off by the destroyer. Damages
control crews on Yorkiows monaged once agaln
Lo keep the rartier aflnal; however, a Japaness
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gubmaring Taonehed two forpedace (et sank the
carricr and the destroyer Fummena (DD-412),
g sisier ship of Anderson, which was
alongaide.

Always in the front lines, dnderson swoeengd
LIS Waspr [CV-T), whick was siak by torpedn
altack on Septewhsze 15, 1942, The dusicayer
neat scetened UBR Hormer (CF-8) at the Bactles
af 1the Eastorn Solomnons and Sants Crow in the
latter bartle (Ootober 25-26, 1942) Koot was
lest.  In both ecpses Anderson agaln moved
towards the stricken carriars and rescued men:
in all, the destroyer saved more thal 100D crew
members from the fowr carriers. The desirover
was shiftod from servening duty o Invasion
support in Movember 1943; Andarson screcned
transports carrving reinforcements Lo
(ynadalcanal and shelled Japansee troops on the
Island. It then went oo esentt duty ond
anti-snbmarine pairols in the New Hebrides. [n
Tuly-September 193 Andérson secved in the
Alcutiang, participatiog in the bombacdment of
the Japunese garrison on ocoupied Kiska. The
desteoyer Ihen seeeened {ranaports and provided
Mire: wuppurl for leoops invading Tarnwa,
Arderron then sleamed o the Marahally [or the
invasion of those heavily defended islands. The
destroyer bombarded Wotje and screened
vessels shelling Kwajalein, sndervon was bit by
an engmy 155mm shell off Wotje, which killed
the caplain wnd five othey officers and waundad
14 men. Whils transferring the wounded off
ship, Anderson struck an uncharted pinnacle
thet badly damaged the dsstrover, which was
then towed to Pearl Harbor for repairs®

After repaics, Arderson wes deploysd ko aesist
the Sansapor, Morotal, and Loyte operations; st
Leyte on Navembar 1, 1844, the ship was again
hadly damaged when a kamikaze struck the
deck, killing 18 and wounding 21 members of
the cresv. Afidersen stemmed to San Prancisca
For repairs at Hunler's Feint.  Afer thess
rapdirs and an overhaul, Asdesson jolned the
oth llest aperating off the Kurites an
anti-snirnaring patrols gmd shore bombardmynt,
Andervcn cnded |he war by purticipating in (he
pecupation of northern Honshu after the
Japanves cucronder.® The ship was ordecsd to
thy Atlanuic for Jecommissioning.  Anderjon
arcived al San PHege on Movember 8, o roule
te Philadelphia, On November 14, 1945,

bhoweesr, Auwdeever was ordered retained in the
Facilie "in s#o msclive slatns In vigw of
experimental tssts” Selectad as 4 target vessel
Inr Operating Crossroads Anderron was
"siripped in preparution {or usc as o terpet.”
at Pgarl Harbor between January and May
1‘-’4‘1."!

Avriving at Bikinl on May 30, 1944, in the
company of the carcier Saratoge, Atdvreen wan
moored close o the actual zeropoint for the
Able test oo July 1) 1946, Tallowing che bust,
Anderson sutfered two explosions within ning
seconds® time. The ship capslzed, while
burning, ontn its port side, and sauk within
sevon minutes. ™ Tronically, the desiroyer thal
had stood by and rendercd assistance when
Lexinpton went down, sank ar Bikini with
Saratoga, sister of the lost carrier.

Of 12 Sims-class deslroyers, none survived past
1948; five were lost ducing the war, Ardervon
wak sk a3l Bikind in 1046, theee were brokeu
up in 1947 aml three were sunk as Largels 1o
1H35 Anderson wis stricken from the Nasy
repisler on September 25, 19046, The ship’s hell
and nameplate were prosenied (o the city of
Anderson, Soenth Carolina, by Congressional
request.  These had apparently besn rearoved
at Bikini ead givea to ao Andérson, South
Carcling, press ropresaotative on boand USRS
Appalachion *

USsS LAMEON (DD-367)
Characferislicsy

USS Lamison was a welded sisel destroyer of
the Mahan class. Lamson was 3413 faet long
overall, with & waterling lenpth of 334 fopt, a
34.4-foat beam, a v.9 foot draft, and a 1,726-tan
displacement.”  Lamtton's twin sorews were
driven by General Electric gearced turbines,
which were powersd by four Babeock and
Wilcox, ail-burning, Bxpress boilers. The ship's
plant was rated al 46,000 shafe horsepower at
37 knots.  Armament congisled of a4 main
battery of five 5-incly38 calibzr guns and thees
quad 21-ioch torpodo tubes mountsd on deck.
Lameen additionally carried fonr 50 calibor
machine guns, two depth chovps tracks, and
"K' types depth charge prodoctors®



Lnaded with 30 percont of s {uel and
ammunilion, Lasren was badly damaged by the
Able test burst, which tore off the: light topside
superstreciure, stacks, and mainmast, and badly
smashed the bridge. The vesscl capsized Lo
starboard and sank {after floating boitom up)
soanetime hetwesn %00 pom, and 500 pom,, five
Ly wighi howrs afier the hlast, Pivers Togmed (hae
ship resiing on its slurhoard side; “lhe stern
was lving in a hole which makes it appear that
the ship went down stern first, pivored arouad
and snded up heading southwest on the
bortom."®  Nawy reports made just after Able
indicate that "he portion of the stern alt of
Frame U758 has lwislod counlerelocsiowdse ontil the
sheor sirakes ane separatsd sbonl (hree oo,
This rotalion appcurs Lo pival aboul the
centerline of the deck.™ A "large dont" was
poted in the bottom shell plaling extending
from the port propeller guard to the centerline,
with an 1R-inch-deep "wrinkle" in the matn Jeck
plating at the stern, with another wrinkle "of
varying depth and widlh in the port side ghell
plating. I g 234 feal deep and 18 inches wide
at frame I7) pnd 1apers to nothing at frame
130. The sheer strake appears crushed betwetn
frame 70 and 80. ¢ The starboard side was
not cxamined bucauss the destroper was fying
an i,

Dainage topside included the missing stacks and
mainmast, "badly damoged"” lipht superstructuce,

and the foremast, which was bent aft at a S0-
degres angla, At frame 70 a 2 door and
frame are blowr owt, The port side of che
deckhouse aft of mount 2 is apenad up top and
bottom for A short distance forg and aft."™
The guns remainsd in their mouats, "ac
maximom elevation,” and rhe quad 2l1-inch
torpede lubes "are apparently inlact, Caly one
torpedo is io lhe tubes andd il 9z brokem and
banging there! The dapth charge racks are
twisted aod toru almast beyoud recogoition,”
with "a large oumber of depth charges arcund
the bottom aft. The special weapon NORD
5130 was nat in its choeks on the stern and
could nal be locatzd,"1%

Ilistory

Prior ta World War I[ the United Staces
focused conalderable attention on destroyer
design and consiruction; in 1922 it possesmcd
the largest deglroyer fleet in ihe world '™ The
hagic paitorn for provwar desiroyors was scl with
the Farrgma class destroyers of 19345 they wene
followed hy larger "leader™ destroyers of the
Porter class of 1935-1936. The oext ¢lass, and
the [irst to intraduce "extreme steam condifinns®
was lhe Mafen class, The Mahun desirovers
“meorporaled profelypey of 3 sew peneration of
destroyer machincry, which combined incroascs
in pressure and steam tempecators with a new
typa of lightweight, fast-reaniug torhive. "™




Thoz was inteadussd a closs whose loug
snduronce was so important for Pacilic
warlare,"™  The Mahagn class was also
important in that addibional above-the-watsrling
2l-inch torpeda tubes were sdded and gon
erew shellers were built for the superimposadl
weapans fore and aft for the Grst dme'™ The
Mahan desteoyers were the first destroyers
fitted with cmergency dicse]l penerators,
Fighteen of these destroyers were baile between
1935 and 1936, among them, Lemso.

Lamenn wea laid down oo Mareh 20, 1934, at
the Bath [ron Works Corporation, Bath, Maine,
The ship whs lgusached on Jone F7, 19%, and
way commmissioned on Ootober 21, 1936, at the
Boston Mavy Yaed,  After & shakadown crodse
to South Americs, the destroyer prococded
through the Pacams Conal oo July 1 for che
Pacific. For the enlire montl of July, Lamion
searched the Marshall ond Gilbert Islands Cor
missing avintzin Amnelia Earhort,  Reteening to
the United States, Lamsornt was Dased at San
Dicpe for the nex! foor yeacs cxcepl for oa
one-monih deployment on the East Coast in
1938, Ordered lo Pearl Larbor in Octobor
1941, famsan wai deployed with other vessals
in an unsuceceafol search for the Jopaness Tosk
Forve on December 7B, 1041, The destroyer
was thew detached and sent to Johnston Island
lo reseus civilinns from the advancing Japanese,
With refugees aboard, Lemson areived al Fearl
Harhor oo January 3, 1942,'

In Fobruacy 1942, Tamvon was sent south 1o
join the ANZAC squadron in Fiji.  This
sie-vessel squadran (USS Chicapa, LIRS Perkdng,
HMAS Adusirafiv, HMINS dchiffey, [TMZNS
feander, and Lumgon), was formed to keep
South Pacific supply Ines opene The dustroyer
was sent back to Pear] Harbor on Jone 1 to
seeve i the roseave line for the Battle of
Midway, Doetached Irom this anit on lune 13,
Lamson was sent to Mare lsland Navy Yard
lar an overhaal before being deployed ggain to
the South Pacific. On October 22, 19432,
Lamgon and sister ship Mahar raldad JTapaness
pickst bonts belween the Gilbert and By
Islands; logetber they sank o T000-len arnud
auxiliary.  Alter & month-loag duty patrolling
Guadaleanal, Lamson joined Task Fores £7 mad
Fought in the Batile of Tassafaranga and thon
patralled the Solomon islands ae part of an
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antisubmarine warfare screen nntil April
1943148

Relurning 1o Pearl Harbor on May 6, 1943,
Lamdan was soon dispatched to Australia, The
desteoysr participated in the bombardment of
Mew Dritwin and was one of four destroyers
that peactrated Japanese limes some 160 miles
tn bombiard the main Japavess vaval base ar
Madang in New Guinea on Movember 29, 1943,
As part of the ULS. Fifth Pleet, Lanron served
off Mew Guinea and i the Marshall lslands
theough nuch of 1944 Oon Oclober 20, 1944,
Lpmsun was ordesed to join the Sevanth dlem
and proceeded to the Fhilippines. In
Depember 1044, Lomsen was deployed off
Leyte an fighter direetor skip for small convoys
guing through the Suiipao Straits to reinforee
troogs ashore.  Attacked by kamikaces, thesc
convoys were badly mouted. On December 6,
1044, Lamson's sister ship Mafign was sunk ot
1100 aaad at 300 poan., the convey was again
attacked., A lkmpitaze camo in low from astern
and Lt Lamson’s after stack with its right wing
hefors cartwheeling into the superstructure:

The flame of the explosion reached to the
tap of the mast zud flashed from stem to
stexn. 20 enliated mea and 4 officers
wers oifher killed inetantly or dicd of
wounds received, 1 maa was mirsing and
54 men wounded,  The superstrocture
from the farecastle deck uwp and both
stacks were cotapletely destroyed. The
fForward fireroom was flooded. A
lug,attempled 1o pol oot the fives b it
appearsd hopeloss, all remaining men
absoard the Lomsos weee pat aboerd e
tog, JTosr as the USS Fuseer, which was
standing Ly, preparcd to siok the Lasson
with torpedoes, the tug repurted making
heodwny against the fires and the ship
was saved,''

Towed to safety, the destroyer rveceived
rudimentary repairs asd procecded under its
own power (0 Pearl Harbor and then te
Bremerion Tor repaies,  Lamson made the Irnip
with ifs turpedo tubes loaded "wilk cnowgh
torpedoes to sink o hattleship” but jamned by
the kamikaze artack.'

After arriving al Uremoerton on January 16,
1045, 90 percent of the ship’s  supcrstroclure
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was removed and A new deckhouse wag
ingealled; *olecteical repairs on the Lameon
cequired four Gwmes more work than uscally iz
required for 4 compleis electrieal overhaul....
Bomb fragmentation had pierced cables in
remote places. More than 200 major circuits
had lo be installed and 25 percen! of the tota)
battle damage repair 2l to Lho electrical
shop.""'®  The destroysr sreamad Erom
Bremearion on April 15 [ur San Tiego, and {hem
guickly proceoded hack 1o Lhe Tasifino,
Slatigned off lwo Jima, Lemson spont the
remaindss of the war rescuing downed aviators
who ditched while returning from striking the
Japangse home islunds. At the war's ead, the
dlestroyer was senl fo Sascbe oz part of rhe
negupalion foree, deparcting for Pear! Harber on
Dctober 29, and arriving there on November 9,
1945, Lamson wad ovdecrd retained in inoctive
statuy on November 15 "in view of experinsatal
tests" and wes sent to San Diego un November
20 A year's end, the destrover returned to
FPaarl Harbor, where it was preparsd fur
Operatipn Crossroacds,

Lamson steamed from Feorl on May 21, 196,
{or Bikini. The destroyer sailed with Submarine
Diivision 111, made ap of Stipfack, Tuna, Shate,
ard Searawent, elsa bound for Crosercads. On
the afternoon of “Ihursday, Mayv 30, 1944,
Lamyon worived an Bikind and was anchored at
“Larth 142" in 21 fathoms of water. Aceording
to bhe ship's log bor June 30, 16, the main
engines were soonred on 12 hours notics, the
gyro was secursd, and boiler Now 4 alone was
it for anxiliary purposes.  That morning the
crew was mustered, cvacuated to USS Henrice
(APA-43), and the last inspection of the ship
wa maele,  In the aftornonn the (ires woers
allowed o dic uoder the Wo. 4 boiler, the
aigineering plant wes secured, and condition
"affirrmn" was ser: ship is secursd thuoughout”
Lcfore the laat of the crew depavted. The log
roporied on Monday, July 1, "Anchored as
bafore, 0902 Domb Cor Test "ABLIY waa
detonatad, (930 Lamsen was reported as
capaied, with her kel inihe aln, as # result of
the wiom homh detonslion. Tn the eorly
afternoon the Lamson rulled onto her port side
and sank stérn fist lo 21 fathoms ab water,"'”

Laitson was anchored approximataly 700 yards
aboam ard slighily all of the aelnal zeropoiut
for the Able bomp's detonation. Photos taken

12 seennds aller the hurst show the destroyer
npright, but with Leovy supecstioctuce damage,
a scoand phaotograph, taken noarly six minutes
aflpr the burgt, shows the sowe. At U940 oo,
# reonnaiyganee plune, PRM Charlie, noted the
destroyer was on ils beam gnds, 'on her
starboard side with ber hridge structore
underwater, and the porl <de of her baltom
above the surface. A large ol slick.. trailing o
leewnrd """ Lomssen remained alloat at Teast
unlil 208 pumg, when PRR Charlic departed the
lugaenn, at 5000 pan., UES Becloimer {(ARS-41)
made 3 quick tour of the lagoon and found "no
trace of the Lomson.""""  Lamron wae
deeommissinned on July 29 and slricken rom
the Navy Repister nn Aupnst 15, 1946.

USS APDGON ($5-308)

Churacteristics

S5 Apepaa was a webided, riveled, and
high-tensile Bafac-class steel submarine--311.8
feet long overall, with a 2Z73-lool cxiremc
beam, a height of 472 feel, and 2 [53-foot
dralt at sorfees trime dpopon displaced 1,525
tans standard sorfaged and 2,424 fons
submargad.'”  The bout's lwo shalls wers
drivan by twin Liliot electric motors, sach rated
at 2,740 shalt horsepower for a tolal of 5,480
SHY'. While surfacud, cluciricily was provided
by four I'nirbanke-Morse diveel snginss, each
rated at 5,400 brake horsepower.  While
gnbmerged, Apogon’s molors were powerod by
252 Uxide battery cells. Apogon was vapable of
20,25 knots sutfaced and §8.75 knots
submerged.'"™  The boot's primary armament
vonslated of ten 21-ineh toepedo tnbes--alx
located forward and four aft. Apogor carried
24 Mok torpedoes. The boat also mounted a
single S-inclyz5 calibse gun on deck; lighter AA
pias were also ftted,

Llistary

The Tlnited Srates Mavy bullt hundreds of "fleet
hoat® sulnorivas duriog the Second World
War. One hondred thirty-two of ths Belao
class, the mast common U.%. guboaring of the
war, were canstructed ab shipyvards throughaut
Lhe country.  As part of this effart, beginning
in 1540, an order was placed Tor 73 Gato-clase
yassels, "in regponse to the realization that Lhe



U5 would probably becoms involved in il
curzent war,""? Longer, ougher, and  with
more endurance, the Gafos were supplemented
aftar Fear! Harbor by oo arder for 132
near-identical Bofan-class submarines.  The
falgos were sliphtly recoenflipured [or
prefebrication apd were hoilt with @ higher
tensile steel that extended their diviog depth
100 feet beyond Lhe Gata boats’ 300-foot
operating limir,

OF these submarines, all 73 Gaie and 101 of
the Aofwe hoats saw combal, all of it in the
Pacific.'™ These boats waged w 1etrible war of
attrition against Jupan®s navy and merchant
marins, pacticularly the ller, 1.5, submarines
zank most of Jlapan’s muerchant flset, crippling
the industris] capabilitics of the ¢mpire and
forcing the ahandenment of far-Mung outposts.

US55 Abadzjo (55-308) was laid downo at the
Perismouth Mavy Yard in 1942, Renamed
Apcgon on September 24 of the same year, the
sobmarine was launched Merch 10, 1843, After
fitting out, Apagor waz commizsioned on Joly
1a, 1943, and proceeded to the Puacilic'™ The
boat made eight war patrols, sinking three
Japapsse vessels tolalling 7,575 wons. Apeyor's
fiest patrol was om of Pcarl Harbor an
Movember 3, 1943, Io later patrols, the
submaring sortisd feown Majuro and Midway,
Apogox wos ong of teu submariney deployed [or
{lperaticun Clalvanic in Novembuer 19430 Tn this
coordinaled  achion, a varder  task  force,

amphibives landing fores, and the submarines
worked together to invede Tarawa and the
(iilhert Telunds and proveni a Japanese
vouniersirike,  Apogon and [wo additional
gubmarines were skafionad al the enirance to
Truk, the Japanase naval sironghold, in order
o awilack Japaness ships altempting a sortic to
the Gilbaets, One of the hoats, USS Corving
(B5-228), was lost in the cperalion, bul Apagen
gscaped withont harm, ' Nul lung aftur this,
the suby secorcd is lirst kill on December 4,
1043, when Daide Maru, a former gunboat of
R8S loms, was sunk north of the Macshalls, '
In February 1544, U8, carrier aireraft pounded
the Japanese flaet anchored in Truk Lagoon as
part of (peratinn Hailstone,  Following this
bighly successful aetionm, a sscond strike al
Saipan was orchestratad with a pack of four
subwarines, including Apogon, surrotading the
area, The raad was a sueocss, and submarings
sank siy ships cscaping [rom Saipan. [n June
1944, Apogen sailed with threz othsr Dboats,
Guardfish (38-217), Piraaka (55-389;, and
Thresher (85-200) in & wolf-pack known os the
"Mickey Finns." Wuorking nff Farmosa, the
wolf-pack sank 41,000 tens of Japancse
shipping, but Apogon did not pet a kill,"™* The
boat's next sinking was on September 27, 1544,
when tha 1,999-ton freighter Sachivogate Mo
was forpedoed,'#

Apapen played an imporcaat role in
coorlinating attack information with ths other
boats as had been dowe when the sul was a
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wewber of che "Mickey Flnns.""™ Apagan’s last
kill came in Yune 1945 as the submarines
blockaded Japanese ports and commenced
finishing off the rapidly dinvmishing merchant
maring of the rearly deleated nallon, WNarth of
the Kuriles, Apegon ambushed the 2,614-ton
transport Hakuat Mare on June 18, sending it
to the botiom, ' Adpogan returmed {rom its last
patrol on Seplember 2, (9495

Congigned to the Operalion Crossroads ests,
Apoepon arzived ot San Riepo on Svptember 11,
1845, There the boar was readied for the test.
Qne of eight submarines selecled For
Crossyoads, Apegan was wmodified to submerpe
and surfape without a crew on board,
According to Pombs of Bikini, "never bafore
tad there beon occasion lo snbmorpge 2
submerine withou! crew aboacd. The wethod
used was Lo Fl pasi of the ballast (anks with
water, thea suspend hesvy weights fom the
how and stern by cables of carefully chozen
length, These weights overcame the
submaring's resideal buoyancy and drew ber
down 1o the Jesiced depth.  She copdd be
surfaced again by pumping air back into her
ballasl tanks,"'**

Fightly damaged during Able, Apoges sank
during Baker. Shoeily alter sinking, Navy divars
located the solwnaeine in 180 fear of waler,
satercd the boat, and began salvage operations,
which included blowing air inin the fooded
hulk.  The salvage efforts were abandoncd,
however, before the hant was brought te the
sucface.  Apugon wid deconmissioned and
stricken from the Mavy Registar on February
25, 194712

U85 PH.OTFISH {38-386)
Charnels siivs

UBS Mlogfish wos 1 weldad and riveled,
high-ronsile-stes] submersible Bafvo-class boal
Pitotfish was JLLE feer long overall, with &
27.3-faot extrene henmy, w heipht of 472 feel,
and u 15.2-fool deaft 2t surface trim.  Piotfish
displaced 1,325 toas stondard when suefaced
and 2,424 1ons when suluuerpod ™ The boat’s
bwo khafts wore driven by Iwin GFE alectric
mobees, sach rated sl 2,740 shall horsepower,

o

for o rotel of 5440 SHP. While submucped,
Pilctfisk's motors were powersd by 252 Exide
bartery eolls.  Pileffish was capable of 20.25
knots surfaced and 875 knots sebmerped.'™
The boats primary sxmament consisted of ten
21-nch torpedo tubes; siX fubes were located
forward and four tubss eft. Filarfish canvied 24
blark 14 lorpedoes,  As bl the bost carried
a S-ineks25 callber gun on the dack aft of the
sall and a single 90mm Bofors antiaireraft gun
forward of the suil, 'Whoer sunk al Operation
Crossenads, Miotfish bad been modified 1o a
lute-war conflguration; the 5-inch guit had beea
removed, and twin 20mm Oerdikoen AA pons
had been mountad afc of the periscope shears
on the sail.

USS PHetfich (58-386) was ladd down ar the
Portsmouth Mavy Yard, MNew Hampshire, on
Macch 15, 1943, The spbmarine was lanncheel
Joagust 30, 1943, After ftting out, F¥oefish vwas
commissioned December 1d, 1943, and
procecdad to the Pacific alter training oa
March 29, 1Y44, arriving at Pear] L{arbor on
April 26 At (his time submarines wore
deployed in wolf-packs, and cu itz first patral,
Fifotfish was sent oul with the pack knovwn as
Ulair's Blasters,” which incleded Piuiadoe and
Shark nnder tacticst command of Capt, L. N,
Rlaiv of Pistado.’® The boat made five war
parrsis, beginning the fiest, o the Marianss, in
May 1044, [Ry this time, the Pacific war had
turned against Japan,  Submarines played an
importanl role by sinkiag moerchanl ships
secking o supply, reinforee, or withdraw troops
eul off in the Marianse} Subssqusnt patrols
tuok Flotfish to the Bonia Istands, the East
China Sea, Marcus Island, and off the sontheast
cunst of Japan, The submarine was not abls to
make o succossful attuck cxcept on the third
pilral, when the submarine hil and badly
damaped a Japoneac carpo ship off the
Eonipng, '™ In 1945 Pifoffivh served as the
cammind vessel for 8 coordinated-attack groop
gent o the east China Sea.  This group was
erodited a5 being stratogically cssenidal to the
suceess of the Iwo Jima assault.™ In its lasc
war patral, Pilotfish served on Beprard picke
sty ofl the Japanese home islamds, armed with
An guns and standing by to rescve downed
airman returaing from the Gombing of Japan ™t



enbery San Franciseo Fay in Nevenher
L1845 (RS, Naval Insiinue)

After provisloniag ar Guam, Pofish duparted
for its sixltk war patrol on August 9, 1945
Taking up position off Japan, he subrmaring
was ardered o coase hostile action on August
15 when the Japancse surrendercd.  After
cruising off Bit Swido on lilegnard duty and
neutrality patrol, Piloifish was ordered (o stand
i to Tokyo Bay as part of the fleet making the
formal ovcopation of Japan, With 11 other
submarines, Mileifish was prosenl, moored
alongside the submaring lender Protewr (AS-19),
during the formal surrender ceremonics: on
Seplember 2, 1945 Neparting lapan on
Keptember 3, Fitotish arrived al Pear? Hurbor
an the 12th, Prom there the =ub was seat to
San Francisco for lay-up alier 18 meoths” duty
in the Pacific, with 313 days and 75,075 miles
of war pareols.'™  After arrival in the United
States, the submarine was consigned Lo
Dperation Crossrnads,  Pilofish was ope of
cight submarines arigingly slatsd for scrapping
nr reserve fleet Jay-up, that were insgtead
modilicd for uwse In the atomic homb tsste.
Lightly scorcled while moored on the sorface
for Able, Pifoifich was submerged for Baker
Closest of the submarings (0 the zernpoing,
Pllaifish was sunk by the Baker blast

Acenrding to smne aceownts, Pifetfich, allaoupgh
decomnmissioned Auvgast 29, 1846, little mare
than a moatl after sinking, wes in fact raised,
towed awsy, and "tesunk” o Qotober 16, 1943,
as o target off Eniwetok.™ This roporl ix in
eerary Mavy records indicate the ship was
"gxpended” 40 Bikini on Yaly 25, 1945,
decominissioned on August 22, 1946, and
stricken from the Mavy Hsl oo Fsbruary 24,

1471 Fiteefish lies on the bottom of the
[agom at s mooring for the Baker test

USS GHLIAM (APA-5T)
Characferislics

1198 Gifliam was a welded sicel vessel 426 feer
long overall, with a wotetline length of 400 feet,
ao extreme beum of 58 feet, a modmum depth
of hold of 37 fest, and a 15.6-foot drafl
Gitliam displaced 6,200 tons standard. The
twin serews ware driven by Westinghouse Sicam
Turbines that developed 6,008 shall horsopower
at 15 koots. Steam was provided by two
ol-burning Babcock and Whilcox boilurs. The
vessel was armed with a single 5-inch/38 caliber
zon, four twin-mounted 48mm Bofors
antiaircraft guns, and ten single 20mm Oerlikon
pung, Gillizm varded thirteen LCYPS (Landing
Craft Vehicles, Personnel), one LCPL (Landing
Craft Personnel, Large}, and 1,032 foms of
cargo or 849 roops.'*' The superstructure was
located in the ceater of the ship; two masts,
ong forward and ooy aff, werc fired with
hooms and slcan winches that bavdled cargo
and the ship’s landing crail.

Hiztory

TISS Giifffaen, a type 54-5H2-BUL transpott, was
built nnder a U.5, Maritim¢ Commission
gontract in 1944 by the Consolidated Siecl
Corporation of Wilmington, Catifarnia'¥
Taunched on March 28, 1944, Gitfigm was the
first of 32 Gilliam-class allack transports,
specially designed vessels that served ax
amphibious ships, ~Urlike convenlional
freighters and teansports, aftnck trunsports were
desigued to unload their cargoos over (he side
into landing craft which they carvied; iu a sense
their heaching craft were their wain
batferies."'® Giliem way seyuired by the US.
Navy on July 31, 1944, and commissioned the
sext day as APA-37,  Gilligm departed Son
Francisen Bay on October 16, 1944, with 738
Army troops bound for New Geinea.  Gilliam
ferried troaps ta the Philippines ju support of
the reconquest of those islands and serverd as a
ruceiving ship Mo crews aod injured personnel
of damaged or lost warships during the Battle
at Leyte Gulb, Gilffam aleo parhicipated in the
assani on Okinaws. At lbe war's end the
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Cilfiam in 1940, The transport war identical ke The 31 other ghips of

5. Wawmf Institteis)

transport carritd occupation roops to Sascho,
Japaa, and fervied returning (roops home &s
patt of Operation "Magic Carpet."™

Gilliarn was selecied as a targer veszel for
Operation Crossroads.  Arrlving al Pearl
Firhor an Fehroacy 16, 185, the ship wae
readied for the tests*®  CGiliam was moored
aft of Nevada, the projected target for the Able
test detonation,  The Domb instead deronatad
off Mevada and close w0 Gifiam, "the anly ghip
loegted within §000 feet of the projecrad
zerapaint."t The vessel sank in less than two
minutes,

USS GARLISLE (APA-69)

Chaucacteriatics

USS Carfisle was o welded stesl vessel 424 Fost
long overzll, with a waiserling length of 400 feet,
an exrremae beam of 58 feer, 2 masimem degth
of hald af 47 Teet, and a 15.6-foor drafl
Cartivle displaced 6800 |ons standurd.  The
twin screws wers driven by twe Westinghouse
steam turbines rhot developed 6,000 shalt
harsepower at 18 knots,  Steam wasg provided
by twn nil-huraing Babeovk and Wilcox hnilers,

ife ggf{ggﬂ clers, inehiding Garlitde,

The vassel was armed with g single 5-inchf38
caliber gun, four (win-mounted 40mm Bolors
antiaircraft gans, apd ten single 20mm Oerlikon
auns.  Carflsle carrled tharteen LEWI:, one
LAPL, and 1,032 tons of cargo ar 849 troops.”
The ship's superstruatnre was located
amidzhips; two masts, fore and all, were lited
with booma and steam winches to handle
landing craft and cargo.

Ilistgry

U35 Cordiste, & type 34-8R2-RU1 fransport, weae
built pader a U.8, Mariiime Commission
conteact by (he Conselidated Steel Corpuralion
of Wilminglon, California.'® Carlisle was one
of 32 Gitlium class gllack transporis'® The
keel was lald on May 12, 1944, Canicle was
lounched litthe mocs than Two months laler on
July 30, Naeed For Carlisle Counfy, Kentucky,
the vessel way comploted xnd acqvired by the
US Mavy on November 28, 1944 It was
commissionel the nexe doy at Terminal [sland,
Los Angeles. After pravisioning, outfitting, and
aeme aftgeations st Ran Pedra, the shap
anderweni & shakedown eorpise in December
1344, Fust went to Szn Diego for awmphiblods
landing training, the trangport was finally
ordersd 1o Pearl Harbor oo Sanuary 23, 1045,
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Grone Powers” depiclion of Able's deforation over Giliam ond Cerisle. (U8, Naval
Histovical Canter)
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Arfist’y (940 drawing of te nuwker Coriirle.  (Nghoant Archives)




areiving Lhere on Yanwary 3, The ship's tnain
propulsiva maelor hud shorted and burned whiles
underway to Pearl Harbor; after landing the
teoops aud cargo abaacd, Conlisfe wos seal Lo
Soan Franclseo for sepaivs. Returning to San
Diego in March 1945, Corfsle loaded persopne!
and cargo and again saited Tor Pogarl [Tarbor on
March 17, 1945, arriving o March 26, Carlisle
was nsed for crew training in the Hawaiiao
Islands before the vessel reterned to the West
Coast in June 1945, After o ttip to Szattle and
San Franciseo, the ship returned to Pearl,
where it was sent o Bniwetok, Ulithd, anrd
Sarmar, arriving at the latar port an August 11,
19451151

At the war's end (he ship was detailed (o
"Magic Carpet" servics, carrying tpoops from
the Philippings, Psart Harbor, and Japan to
Beattle auwd San YFrancisca.  In this capacity,
Carlizle hod loaded 44 oftizers and 92 ealisted
men al Takyo, and on Yanuary 26, 1946, spiled
for Seactle. Yow days leter, while ab sea, the
ship wos ordered o Pearl Harbor for
uagsignment to Joint Tazk Foree Oxe [or
Operatlon Crossroads,  Arciving at Pearl on
Lebruary 4, the ship was "stripped” during that
moath befors salling to Dikinl Aroll ss one of
sighteen attack transports slated lor the tess, '™
Moored cluse (o Giiam, Celicla was suok by
the Able test burst om July 1, 1348, U388
Carlizle was stricken {rom the Navy Register on
August 13, 1946,

ARBC-12
Characteriarics.

The fleating diydock ARDC-13 (Auxiliary
Repair Drydoek, Conevate) was built of
steel-reinforved concrete with a lift capacity af
2,808 rons. The dock®™ overall Jeoprh wna 389
teet, with an Rd-Tnnt width, and a Leight nf 40
feur,  The dock floated wilh a 9-foor, §-inch
draft. The dock was bullt of three sections, (1)
the §-3/d-inch to 6-inck thick stabs that formed
the hull, which consisted of the side, bottom,
and dosck flooe; (2% e 5-1/2-inch-thick porr
and (%) the slacboard wivg walls, cach
confgining g $-inch-thick infermodiate aned
G-L/2-inch-thick top deck. The vessel was
turther reinforced by cancrete trausverse bomes
every six foet. Fhe holl wae divided into eight

i

watertight compactments, boor on ach side, in
addition fo tars and after peak tanks.'™  ‘Ths
ARDLC was capable of deydocking submarines,
destrovers, and LELs,  ‘I'wo Christmas troes
wers mounted on the wing walls for Croseraads,

Histoiry

ARDC13 was rushed to completion in March
1948 Lo serve a8 a larpel vessel for Operation
Croastoacds. Mo armament was fitled, and Lhe
main discharge punps andd crpnes were never
instaMed. Only pne anchor windlass wae fitked,
The vessel was anly £0 peccenl complety whon
towed to Uikinl  "Otherwize, lhe dock was
easentinlly complete insofar as required 1o
porlorm ils fepelicn as = large] ship,"'?
ARDC-1% was moorod off Serstegs Tur the
Able tesr blast. The pressure wave from the
vlast came from approximately 12 dugrecs
forward of tha port beam; this cracked che port
wingwall, carcicd away the control house,
spalled concrete and strained the hnil
sufficiently to open hairling cracks, for the
mast part, throughout the lenpth of the dock.
A few of the cracks are wezll defingd "%
Beached on Fnve whers temporary repairs weee
affectod, ARDIC-1Y was remporel in The arcay
for Baker. Refloated and moored in the target
array for Baker, ARDO-13 was damaged by the
detonation, but remained aftoat. T was ool
tnspected until cight days after Baker. At that
time, "slow luakage was ohserveel throngh cracks
in the underwater body which had resolted
from Test A, The rate of flooding was
cuienlued to e apprnxdimately 30 pueresnt of
thil which was ohgerved belore lempocary
repairs,... Two days laler the dock capsiced as
a result of progressive Mooding of the poert side
commpartments. " Aller capsizing, ARDC-L3
remained afloat, with its stacboard side up,
until sonk by demolilion charges on August 6,
18406,

Y0-18¢

Characteristics

Y0160 (Yard (iled) waz o steel-ceinforced
conoepls baege, 375-feel long overall, with 3
S6-foot beam and a 28.6-focl dralt. The barge
displaced 6,422 tona, and was registsred at
5426 tons gross and 5,295 tong nat, The



harpe's eapucily was 62,900 cobic barrsls of fugd
uil."‘T

History

¥0O-160 was ordered by the Maritims
Commission from the Conerele Ship
Cinstruclors of Malinal City, Califlornia. The
hull was converled to raval nec almost
immnedizicly a5 conslruction procecded in May
1943, The completed barge was acquired by
the 1lth Wawal District, which purchased it
fram the baritime Commission oo August 31,
1943, at a cost of $2,V00,000."" The barge was
towed to Pearl Harbor by the fleet tug Tadara
(ATE-42), arriviag oo November 5, 1943.
There YO-160 was assigned to the advanced
hases in the Pacifle, arriving at Funafull in the
Bllici: Tslands in Doecember 1943, Prosumably
the barge spent its criire wartime carcer there
bufure being ordered to Bikini Atoll to
participate in Cperadon Crossroals in March
1946.

Heavily damaged doring Able, Y0160 was sunk
by the Baker test blast; Mavy reports credit the
descsnding water column as the probable cause.
Flotographs of the hlast taken from Enyu show
the barpe's how lifted soooe 36 Tt by the biast
wave.”®  Subssquent photographs show the
warer column covering the vessel.  ‘Whean the
oir clearsd, Y{-160 was po longes afloat. Mo
dives were made. The vessel was stricken from
the Navy Rigister nn August 15, 1946.'%

LCT-414, 812, 1114, 1175, 1187, and 1237
Charailirislics

The LCT {Landing Cratt, Tank} was a welded
steel "light but extremely rugped vessel designed
for direet an-the-beach? loading and
ynipading,... BEguipped with 3 bow tamp...the
bottom is especially designed for
‘heaching’ ... docking facilitizs are not
required.™™®  Thesc standardized craft were
117.5 feat lcag overall, with & beam of 32 feot,
and a light draft of 15 fper forward. ‘Lhe
loaded draft was 375 feet forward., LCTs
displaced 134 tops light and 286 tons loaded
and could carry 150 tons of cargo; this could
be four medivm or three heavy tanks. ‘Lhe
LCT came in several models: the target LCTs

wore Mark 5 and Mark 6 versions, The latter
was an improved design that poemitted stern
lpadiog and had iscreased liviug
accommodations.  One purpose of the Mark 6
madification was to serve as loks in floating
causeways botwsen LST= (Laoding Ships, Tank)
and lhe shore. Thoy had a detachable slern
plate, "with a lip beneath it for the LST romp
> engage:..the superstructure was split in hall
Iz pormit vehicles 1o run the onlire length of
the crafl. ® LOCTs were propelled by three
screws, each driven by a single 225 HP Gray
Marine divscl engive that developed a maximuin
speed of 7 koots. The fuel capacity was 11.12
tons in addition to 140 gallons of lube oil.™
These craft were usually armed with two siogle
20mm antiaircralt guns.  According to a
warfime manual, the LOT was often seen
Irangported on 1L8Ts or in acctions on AFAs
and AKag, They are the larpest of the LS.
open-deck, bow-ramp types ™™

Ristory

The LT was the largest of all U8, shiphome
amphibious warfars craft and the smallest U5,
landlng esaft ta secelve mnmbers in their own
right."™  [OTTs were the result of 2 November
1941 British roquest for o UE. versiom ol 2
tank lighter far a projected European invasion,
The first LOCT was completed oo June 20, 1942;
the last wartime-boilt LOT was finished op
Dispgmber 22, 1944, 1o all, Five hundred LCTs,
bMark 5 models were Luill, alung with 955 Mark
& LCTs.'™

LOT-1114 was o late-mndel Mack § unit. The
vesscl was one of len T.OTe requisitiomed Tor
Cperation Crussroads and placsd in the target
array. LUT-1114 capaized as a result of the
Baker test detonation and the resulting wave of
water, After the blast, it was observed floatiog
bottom up, bow ramp secured, with the "stern
awash and the bow four feat out of the water®
next to ARLDC-13.™ LOT-1119 remained aflaac
for four days, gradually drifting in a wasterly
direction “patil It was fnally suok off Amen
[sland with a demolition charge to prevenl it
froma becoming a menace ta aavigation '

Similarly, the othar LTs ware sunk in the davs
after the Baksr test as horards o navigation.
A total of 1% vessels were Peoched off Biking
[slaud during the Baker test; umonp them were



aix LCTs the Mark 5 LOLI-412, and five Mark
& LUTs--Mos, 812, 1175, 1187, and 1337, which
wers beoched between the high and Jow Gde
mark ou the goon side of the sland. LCT-
1187 ang LOT-1237 "suffersd major Hooding as
a resull of apparent bottom damnge dus Lo
pounding against coral ludges and working in
the surf. '@ They wore also dieplaced by wave
action, LOT-812 suffered major damape, with
its bow ramp ern free and missing after the
test: bath it and LOT-112 became waterborns
"ax a dirsel ropult of the waves which
immudiately Tollowsd (he Lost., "™

Prar-Baker inspsctinn of LET-1187 found thet

the tanks from abowt midships afl were
completely {looded.  The manhole cover
plate to the votd below the Parward
starboard wing tank deckbovse wos not
seenred in place. This void was flooded.
The galley was flooded tn a depth of twe
fzel [rom waler coming in nver the
steen..., T'hizg craft was slightly above
rudiotogical tolorance when boasded oo 1
Aungust 1046, %

After the Baker derorntion, LOT-1237 wis
dhisplaced aboot 20 feet along the heach ond
swnng around parallsl o the water's edge.

This craft was leaking badly before the
test and by Baker day the enging room
woere completely Qocded, The lanks jusl
forward of the erew's guariers was
completely Mloadod. The tanks just afl ol
the forward stowage compartments
cantained ulwyt ong Tont of warer,  The
pfter end of the gnlley conjained 1-1/2 et
of water, The sounding hale covers wers
missing from the (lnoded tenks.
Tndicatioms wre that much ol the tank
flooding was dus to waves washing over
thi: vehicle dick, hot leaky prapeller shafl
plandes prabably coused fooding of tha
sngioe space.'™
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CHAPTER FOUR: SITE DESCRIPTIONS

James P. Delgado and Larry E. Murphy

INTRODUCTION

Buring 1wo ficld scssions at Bikini and
Fowajalein, eleven shipwrecks from the Ahle and
Baker tests were surveyed, The resplis include
graphics, photographs, and narrative site
deseriptions included in this report, a8 well as
soveral bours of video foofaps.  Time spent
uoderwater on sach site was limited hy hoth
field session leogths and diving constraints.
tdost dives were decompression dives between
100 and 180 fzet in depth. Typically, two dives
wiure done cach day, and in the (wo sessions
which cumulatively tofallzd four wiesks, there
wore 24 diving days.

[z addilion o sile descriplions, which are Lhe
pringipa! archsclogical teldwork products, we
cvaluated [he Bikini wroeks in lerms of sile
lormalion provesscs. Rathor than cmphasizing
the unigue naturs of wreck events caused by
an ulpmmic blast, we fouke fhe position Thal
whalever the apuney of destruction, ships arc
tlamaged and sk by forens governed by
physical proceoeses thar are repetitive, often
quanhifiable, and that ultimately may be
predictahls.  In addition te desceibing the
tarpet shins ood evaluotive their currest
coudilice as the result of a2 onigue set nf
historical cheuvinatances thar wey never bz
repeated, we przsent the analyals in terns that
way be oseful tor comparisoos with othser
wrech procssses. A cpmparative appuoach s
teken for those ships suok by the sams Dblost,
betwesu caterories of ships ood betwzen ships
suok ly the two blasts. The site deseriptions
a2y parlicalar allenlion o varisbles ol ship
clags, proximity, and oricntalion fo the blasl,
pre-blast vessel conditinr and altezationa. We
have also included contsmporary observationg
fror1 immediate post-blast vessel svalpations as
a ecootrol for patwral deterloretion resnlting
from submession for asacly 45 yeaus

This particular eppeoach lneciporates lute the
site desciiptron somue nb the c2maorkable ameont
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of guanlified hna collewtcd by the npmerous
test-instromer arrays. The Able wsl included
5,000 pressure gauges, 25,000
radiation-measoring lnstruments, 7500 cameras,
and Four celevizion cransmirters within and
atound the target arvey.! Eighty percent of the
instrumcnls were seeovercd after cach test from
the sonken test ships? These data, receatly
declassified, offer 2 rore chanee to observe
strucrural hull damage that can be attributed to
measured peak-pressure waves of known
duration. Theee obzervations provide a
comparison against which other wreck
processes, whelher convenlional cxplosives or
vatnral effects, can b measnred for
steel-hulled shipwrecks,

The discussicns in this chapter follow the
cateyerival scguence of Pre-Test Allerations
Immuediaie Post-Blast Obsorvalions, amil 1545490
Site Drescriptions, Pre-Test Alterations includes
the reeorded changes 1o cach vessel dn
preparation Tor OQperalion Crossroads,  Tn
order te make the atomic test rcliable, the
vieseels had 10 be iIn good repair,  Mosl test
vessels were recent combat veterans and
required soms repaics. Post-Blast Obssrvations,
lize Pre-Test Adterations, are derived from
histarize! rzeords.  This sectinon presents Lath
sorface abservatinons of each sbhip's siukiogy aud
noderwater observalions made by divers
examining the wrecks shootly offer each blast.
Apparzutly there were two diving evalustious
made by the tavy, sue scoo after the blast and
oocther o yeor lotzr.  Unfeotuoately, with the
excepifon of Sarafage, most of the detoiled
tleseriptiomy of thi 1947 hives om Thoess vosaels
aree nol available; only peneral deseriplions
were microliched, the rest arc missing from the
archival record.

Twa target vossols were lost in shallow water
insuie Kwajalein Acol lagood.  The Gocman
ceniser Frinz Eugen ood oo infastcy landiog
cratt, LCL-327, were last to ecapsiziag o
prrmpdiap and left in place.  All bot nine of



the other target wessels not sumk in Bikiod
Lapoon woere souttied in deep water,  Lhis
leavee A proup of 21 wracks associated with
Operation Crossrnuls accessthle 1o divers w
Bikini znd Kwajalcin siolls, Nine woere dived
and assested during two field seasons by the
NS two others were ROV dived by the Navy
and subsaquently assessed by the NPS.

This Sita Dascriplions section coutnins the 1580
and 1990 fleldwork ohssovations ax well as
observations made by divers and through use of
surface-monitored Rewmote Operated Vehicles.
Each site discussion is 3 composite drawn from
direct observations, videa, photographic and
field illustrations. The ampunt of thne spent
on esch sile was variable, which i reflacted in
the amount of detail in gach site discussinn,

RECONSTAUCTING THE NUCLEAR
DETONATIONS

The "neminal yield” of the two plotonium,
imptosion-core Mk 11 "lFat Man" banibs
deronatsd during Operation Crossroads has
been varionsly sslimated in secondary source
histories to have. bean between 20 to 23
Elntons, o & Porge egoal to 2000 to 23,000
toms of THNT. The formerly clussified official
duialysis of the "Able" detonation of lfuly 1,
1046, noted thal ane messuring technigue
indicated thal the bomb’s yield was 19.1
Eilotons.” The "Baker" detonation of Tuly 23,
10947, was noted (o have yielded approsimaiely
203 kilotons, described ws 4 "mormal” yieckd Tor
"sn atomic bamb of the Nagaszaki type,™

Tha Able Delonatioon

The proximity (V1) fuze of the “Able" bomb
was sel for an altitude of 515 Fear over the
ccean surface,  Bven though the bomb missed
the imtended targel ship, USS Newwde, by TI0
vards, it datorated close 1o the asl allitade, at
21E feel, 30 vards off, and slightly to starboard,
of USS Gifiigm B

The liring ol Lhe weapon ciused the fssionable
material in the bomb to become superentical,
and a sclf-suslaining chain reaction was
initiated.  The fission process relessed the
encrgy sgquivalent o approximately 20 kiloinas
of THT betotre the bomb was goickly Lilown

apart and fiassion was no [ouger pessible, A
Inmuinous masy known as the "ball of bre" was
formed. The ball of fire zmitied [hermal
radialivn thal siarled Tices as far away a8 3,700
yurds,? The thermal radiation accounted for 3%
percent of the tolal seergy releassl in the
detenation.  The ball of lire conlinued to
expand, touching the water, as vapor from the
detonation Formed a reddish-beown cloed rich
in witrous acid and nitrogen oxide, which
climbed at a rafe of 200 mwilce pur lome. At
0.5 seconds aller the detonadon, the fireball
was nearly 1500 feet in diometer,

Lumediately after detonation, a hiph-pressore
wave was orcaled that swepl aboent 750 feet
ahead of the freball, This "blast wavs" with its
shock front accounied Eor S0 porcent of the
todal cnerpy relessed by the bomb, AL LES
seeonds, Lhe shook Mropl hed movwd oul mone
than n third of a mile, pad had strock the
lapocu surtace. This cieated o reflected shock
wave that travelled up to collide with the initial
shock wave, fusing with il o form a single,
releforced "mack effset" froat that geasrated up
ta 16-ponuds-per-aquare-inch peak
overpressure,’  The mach [ront ecnlinued o
prow, so that three seconds after detonatlom, it
wag nearly a mile Tfraom the zeropoint sl 185
feet high, creating winds at the front of 185
milea per hour®

Ten seconds after detonution, the mach frong
wiz 2.5 miles Imom the zeropwinr, maving at 40
mph with a peak overpressure of one pei, The
blasl offect of the bomb atb Lhis cime was
effectively over, as the haot, paseous ball of fire
rose, drawing up air and prodecing strong air
cmrents, or "afterwinds' that sucked uwp water
and debriz to form the stem of the
characteristic “mushvoom cloud."™  Caly 30
geconds after detonalian, the clond was about
a mile and a hali high. Teu mioutes after
detomalion, Lhe water sucked up inte the clong
ur vaparized by the ball of fire was releasod
when a light, radioastive tain fell.

Apact from the initial release of nuclear
radiation, which accounied far five percont of
the total ansegy expended, residval radiation
near the paint of detonation was reported to
e winimal, which was atrributed to the
carrying up by the afterwinde of the radisactive
materialy indo the clond and their dislribution



into a ofiffuse, light fallout that did not, for the
most part, land oo the target fleer,

146 "Able' Domnge Assesiments

A summiry of damage 1o the target ships was
preépared by JToint task lioree Ons.  The
fnllowing discossiun is drawn from that
document and oot from the archeological
record prepared by tha MNPS.

The worse damage wus done o ships within a
thovsand-vard rading of the zeropoiot, Five
ships wore sunk: Giliam (50 yards from the
zeropoint]; Sakaws (427 vards); Cafisle {430
yards); Aadesson (600 yards); and Lamisan (760
vards). Additionally, six cther targst vesacls
were imtnohilized” by blast damage, and
another sight snffered “shoet- nr long-term
serions loss of military efficicncy™ by having
their baoilers, radie, or radar and [ire control
svstems disabled. Those were Skare (400
vards); WO-160 (520 vards); fadependence (360
vards);, Ckifenden (593 yards);, Newrde (615
yards); Ackanras (620 yards), Pasracoig (71D
yards); ARDC-12 (825 yards); Darson (855
yardsy; Salt Lake City (895 yardg), Hughes (220
yards); Rbind {1,012 wards): LYT-52 (1,530
yards); apd Serafepgs (2,265 yards),
Additionally, foor ships sufferrd "short- or
long-tevw woderate loss ol military cflideney™
Teibor (1,165 yacds): Berrow (1333 yards);
Feanzvivania {1,540 yards): and MNew Fork
{1,545 yards). Bassd ou these roporls, Joinl
Task Foree O comeluded aller plolling Lhe
acival dumage and delermining #ts relationship
to the structural steeagth of the specific ship
tvpes asd methods of construction, that the
vanpe of damage was Swery scrions' Lo 800
pards, "sarinng” Lo L0 vards, "moderate’ 0
1,300 yards, and "slight" (o 1,500 vards.'

Thz worse dumage from che blast was that
gnffored by wessel superstructunres.  Hull
damage, lncluding decks, sides, and bottomms,
was next in severity, followed by domaps to
wasts and stocks. The worse holl dmnage was
that done to Fiam, which was deseribed as
"badlv ruptured, erumpled, sl lwisled 2lmos
beyoud recogaition”"  (Filliars sank within a
mintte.  The othz attack transpoct, Cedisle,
sunk, wes dished, and had hnll hreaks.
Howevet, the traospot Cridieaden, 155 yanls
farthsr out frow the zowopoint thau Jesisfe,
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sureived sinking, alihouph it soffcrsd Mseeere
dishing and dulfeciion of the deck””  Carfsle’s
sinking wax allribuicd more (0 its beam-on
nricnlalion; honce Crtfengen™s "bow oo
orientation mav have saved her From beiog
soak."®

The loss of Sakaaw, which spnk in 25 honrs
from tears in the stern plating, was atiribuced
lo its "cansiderably lighter coustruction," as
opposcd le Lhe fwoe LS. cruisers moored
nearhy, which sulfered dished decks and stacks
andl soperstrnclure damage.'  The destrovers
Anderson anid Lemsen, two of three destroyers
anchored within the thovsand-yard radmus of
the zeropoint, sank bewause ol cilensive hull
damage. USS Hughes, at 920 yards, was dished
But sucvived,  Theee other vessels suflored
majur damage without sinking. Ths light
carrier fndependence’s hull was "hlown in and
there was buckling nf bulkheads," Additionally,
the fligkt deck was "badly warped and bockled,
and the sides crecloging the hangar deck woere
Blown through.''  USS Skate suffered serious
dansage which prevented the submarine from
subraerzing, including a bent conning towsr and
a "badly strippad and crumpled sopsrstrochuce.®
Y-160's conerete hull was brokeo and spalled,
exposing bent reinforeing bars, its concrete
deckhouses were smashed, aod all of tha wood
in the vessel was burned by a thermal-
radialion-induged shipboard five, '

Flash scorching on painted surfaces was fonnd
on vesssle op to 3,00 vards distant from the
Zecopoiat.  Fires were started on several
vearelz, waually in cordage, canvas, or barlap
wrappings on expesed Army test items, notably
un USS Soratazg, the most distant vassal (2,205
vards) from the Zeropodnt to suffer any Able
damage. lires sboord USH Arderson prohally
exploded shiphoord ordnance, hestenivg it
sinking. The owly foel nil fue wos startod
ebaord Sakawaz,

The Baker Delunalion

This Baker bomd was detonated by Los Alamog
seicnlisis ingide s elecl aml concrete caisson,
snspended 90 ool bengath L5M-80, and
appruximaiely 90 ool above the lagoon
bhollom."™  Fnorey rolease was similar to the
Ahle shot, A [reball was formeod that
Mumineted the waler wilth an sraope-white Tighl



ror & fow millionths of o seccond Tefore the
niph-prossuce pases of the hall erupred o cthe
gurlace, The shock wav: Tucmeel s "blagt slich”
of while water on Lhy suclaeg, cmanuting oot
from the weropeint inoa "rapidly adenoeing
cirgle" fermod by the hurlling of small weter
droplets short distanees inte the air.'”
Immadiately, within Foue millionths of & szeond,
ihe gas Lubble Durst into the air, throwing up
g mound of super-hoaled sfeam and water
called the 'spray dome" at a rate of 1500 feel
per secend.™  The spray dome climbed o a
columnp in which the walsr in the cenlor moved
faster than the water farther ond, al a rate
ggtimated ar 11,000 fect poy second.  This
formed o hollow center in the eolumn that
acted as a chimney fpr the haot geses and
superheated steam from the now nearly
exhausted lireball e climb, carrping excavated
lazoon bottom and radicachve praducts up to
form, with water vapor, a cauliflower-shaped
munshroom  clowd™ At the sames time, the
condensation ol the waler formed a vast
"Wilsan Clowd" around the column 18 sicunds
after detengtion, which  dispersed  into 2

dizzipating ring of clouds that yanished afer
A seconds.

TLe Leight of the colunm and clond, coutninig
some 200000 teus of vaporized and bodliang
woter (estimated ot fow cuble fset of water
per thouwsand cubie feet of column and
welphing at least two million toas), was 4,100
teer at 10 seconds after detonation, and 7,600
feer at 60 seconcs,®™ At that time the stem
rading was 975 teel in <Uameter, formed by
JCU-foct-thick walls of water with g 75-fool-
diameter hollow stem,®’  The column also
contained approximatsly 2,000,000 tons of
laggawn botlom from a crater nearly 7000 yards
in diameter and 20 fest deep.  The blast
generalod a seismic sffect equal ta an
earthquake messuring 5.5 un the Richler scale,
Ten percent of the ensrey released by Ihe
bomb was represented in the formation of the
column and crater®

The peak pressure wave lasted two
millisseonds. The peak overpressnres, recorded
ab a D0-foot depth, were considerable, AF 433

The mast femons phoiopraph of Buker. The dork spol in the colttnd marke the positlon of the capyizing

Arkanaar.  Crosyrosds mylholagy stistakenty insists e plato shevs fie noesnded form of i badilesiip.

(U5 Wovel Trstitaivy



tset from the zeropoint, the poak pverprossure
was LO0O psi. Qther rendings were 5,900 psi
(928 feer); 5,200 psi (996 feet); 4,200 psi (1,084
foul); 3,200 psi (1,278 feol); 2,300 psi (1,554
feel); 1,400 psi (2,060 f[est); 800 psi (3,040
feet); 560 pai (3,700 Feet); and 330 psi {5,000
[uet).® I waos larer Fownd char the ships
ghiclded some of (he hlast.  The umlerwotsr
pressure: on the romaote aides of hulls was
measurad at ) percent of thuese on Lhe
ayposed sides? Peak pressures were also
regorded in the air that were egual io a 4-
kilgtan air or sucface burst,  The pressurcs
measured in the air wore 16 pst at 350 yards,
diminishing capidly to 9.6 psl at 650 yards, 6.6
psi at 800 yards, 4.8 pst at 100 yacds, 3.8 psi at
1,200 yards, and 2.8 psi at 1,500 vards®

The velocity of the pressure wave wrs the same
in the weter aml in the air af two geconds the
ghock frunl had (ravelled two miles row the
zeropoint.  Asnother effact of the shock front
and the ernpticn of the fireball was the
vreation of o series of waves that moved at 45
kaots. At seven seconds after detonation, a
o4.foot-high wove pessad the thousand-vard
mark. 1t waa tollowed by a 47-foot wavs at
2,000 feet at 2005 seconds, and a 24-foat wave
at 4,000 fect at 47,5 seconds, These were the
only three waves of height. Four lesser waves
followed, diminighing to o nine-foot wave at
12000 fert 136 scvonds ofier detonation, The
ncarby islands of the atoll, oolably Bikini, were
washed by 15-fonf breakers®® The creation of
thege waves acconnled for noe peresnt of the
bomtr's L:tal energy.

A 'basc sorge" aly cmanated oul from the
colume as it collapsed. "This doughnut-shuped
cloud miwing rapidly ent from the eolimn..is
esecotially & denss cloud of water droplets,
wmueh like the spray at the base of Miagara
Falls...but having the property of flowing almost
as if it were a bomagepsons fluid * Moving at
45 mph, the hase surge was BOU yards distant
from the zeropeint and a (housand [cet hizh,
The bzse surge coutsined many of the bomb
marerial's vadionuelides as well a5 radionuclides
praduced becanse of activation of the aea
waler, lapooo sand, cie. 1t bas Licen cstincated
by one usperl thal as much as SN paeroent, aod
nue less than 10 perceat of the radipactive
maierial remuined frapped in the scawnter®
Radistiou tevels were meosured near the point
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of duonation at the surfame of the waler of
more than 10,000 Rountgess, or ot an amaount
variongly cstimated to bave been equal to
placing 2,500 (o B30 toos of radiom at the
zeropoint.*’

A fatal dess of radiatinn is generally assumed
o he 400 Roentpens per 24 lowrs.  Fersongel
on ships within 700 yards of the zeropoint
woull have recedved that fetal dose in 30 to 60
seconds, A dose 20 limos Tatal--3,000
Roentgens-—would have been rcceived in the
firsi hour. AL 7,000 yards, the fatal dose was
adminigterad in zeven minotes, while a0 2,500
yardes, a fatal dase would hyve bevo
acormulated in three hemrs. Radiation levels
on the ship's decks fell tv 6% Rocnipens per 24
hours four hours after Lhe blasl, aml (o .1
Roentgens per 24 honrs by five days after the
blast, In large purl hucanse of radicactive decay
und Lthe diffusdon of redioactive materials by
convection and current®  Yet four- to eight-
ineh-thiek ccataminated eediments from {hoe
50000 eubic yaeds of hottom excavaled from
the crater that were sstimated to heve fallen
back ie the lagacn demunstraled "hiph”
readings sbe days after the blast. Similarly, “a
numbear of vessels were covered with
conlaminatoed coral saad which had Leen
sucked from the botlem ol the laroos" god
deposiled by the base surge.

1946 "Baker” Damape Asscssments

The "Baker detonating sank vioe vessels and
budly damaged anolher eleven within 2
thansand-yard rading of the zeropoiat.  Ioinl
Task Forac One, tallyiog the reanlts,
detormummed that 700 yards was a "serivws i oot
fatal' damaee zoue, with serious damage at 200
yards, modecate damage at 1,000 yards, and
slight damage at 1,500 yards, ‘The majority of
Jumage was cansed by rwo factors--underwaler
shock, and the violent motiom caused by it, as
well as the impact with aml wviolent motion
from the blast-induced wawves®  Fiva of the
vessels not sunk within Lhe 1000-yard radius
were "immobilized.!  USS Pensgcoln suffered
moderate hull dishing, damage to bulkheads,
stanchions, and machinery foundations, helding
dirwn elips oo turrets and bottery mounts.
USS FHugher was the closcst destroyer to the
zeropolot. It suffered major structural damage,
including ruptured plpes and sza connectiuns



which flonded the ship, dished plating, and a
badly daicaged rudder and skep.™ A asacby
sidp had worse damage. UBE Glascenadc
suffsred o complets logs of lnegitodinal
strength, the wrinkling of the battom and shell
plating, and varlial flonding., The differcnce in
damage was attributed (o Hegher' broadside
mooring and Gavconade’s stern-th moaring.
Gareonade rade the waves parpendicularly and
hopped and gapmal, while Argher rode thom
parallel and comseguently had its bodtom and
keel constantly supported by water®

The transport fafton was flooded to the
walerline, with "severe structursl damage to
ship girders,' buckled decks and plotes, avd e
perinanent transvecse-curvatars twist in her
Wl LST-133 had minor lnll damage and
cracked balkast tanks. Damaged but oot
immobiiized wore the destroyer Maynane, with
bulkhead, stanchion, and weather deck damage
ad minor Mooding from roplyred pipes, the
Laattiesabip New Yewk, the transporis Brisees and
Brule, the already wreecked submprine Skate,
and LCT-816.

SITE DESCRIPTIONS: VESSELS LOST
DURING THE AHLE TEST

LISS GILEIAM

LISS Giltiam & the only Able test vessel dived
and assesscd, 1t & the most important Able
vossel, glven its accidental rols as surface zero
for the test.

Pra-Test Adtecntans

Doctnmented pre-lesl allorations to Gilliam
appariatly wars limited to addition of wavious
e¢Xposure test instiwments and military
¢qUuipment. Thaaz included n bulldoze:,
searchlipht and penerator, fire-fighting
egipiment, radiaticun mouitors, water-distilling
equipment, aud a VF aiveraft securcd to the
aft upper deck,

Poat-Blagt Dbeervalions

Because the bomb detonated much cloger Lo
Githiain than originally pltannad, the hlast
gffectz were prentsr than antizipatsd. Test
instruments placed had been designed anly for

reocovrding the expooiod pressores and failed to
pive good data. Hemee the blast effects oo
Fiffiurrt were dlfficalt for the Mavy to quantify.

Gitfigme sank in 79 seconds, guing down bow
first at an cstimaled 70-degroe angle aceording
1o the Mavy's interpratation of post-blast photo
sequences.®  Nawy divers assessing Giftimm’s
dammage soou after the Able test found it neacly
upright in 120 feel of watce, witl the stean, o
bulkhead, and side shell-plaling compressed a
depth of six to ten feet and pushed to pert:
“he forward vact of the ship 1z mashed down
as though the blast acted liko the hammeaer and
the water an anvil."® LI'he forwsrd main deck
was pushed down to within about five feet of
the hull bottam, aud starboard side
shell-plating was stripped off as far back as
frame 30--abont 90 feat.

The Hattened superstrocture was pushed aff rhe
deck 1o part. Aceornding o Mavy sureoy
riparls, "the wexther deck [rom trame B0
Curward was abripped of all deek machinssy,
deckhouse, batch coamings, foremast, and othoy

R
Wreckage af midships howse, CGitlinm,  (NFS, Lowy
Murphy)




fittings. The sole tiked chject wnted on this
deck was o port Hlown gun, with ifa coand
welded steel shield (oo tely) stripped off. The
deck oapeoiags for batehes and truonks wers
plaiuly seen by the Muvy divers™  The blast
also apzued up the chain locker, sxposing the
chain ond tearing hawsepipes, with the chein
still passing throvgh them out of the hull
Porlions ol the vessel were blown overboard by
the hlast and litterad the lagoon bottam. Navy
divers noted kitts, which were retrieved for
radiolopical testirg, 2 4dmm pun, a hlast gauge
tower, and (wisied shell plabing lving on the
lageon bottom,

Wavy divers recorded the wreckage with 60
undetwater photopraphs,  Unfortunately, we
found these phatographs (o be moslly
uninformative.  Mads from dxS-inch negativas,
the photographs show small arcas or individual
wrichage pleces, such as bilts and the rwisted
bulldozsr blade,  Ponor visibility hampered the
clarity of the photographs; it appcars 1o have
heeo less than six (e, The bulldozer, s(owed
ao the waather deck, would he eoreeognizable
in the photograph withool the label, The peor
visihility prehably resulizd from blast-displaced
sediment still suspended in lhe water colomn,
indicaling (ke photogreohs wore taken shonly
after the hleit.  Avother iudiention of how
soon the cnderaater phntograpla were made s
that each is over-sxposed, which may be a
rusull ol the high tudiation Tevels neted in the
Wavy survey thive reporis,. The Moy divery also
preparcd 2 plan view and profile sketch af
Uilliam’s shattered hulk.

Site Description

Cme docomentalion dive was made on Gilfies,
The: [ull Mve-member 2465 Leam swam over the
dock, at 130 foet bolow the serface, from stern
te bow.  Waler visibility was 30-100 feet
verticaly, The basically intact hulk of Cilkigm
was foond to he uweeight on the bottom of the
lagoon in 180 foet of water.  Lnll damage now
appears lo be mor: severe [han 1946 dliver
repurls fndicaied, T s possiBle that additional
damags wag inflicted an the submoereged hull by
lhz ncarby Baker tesl delanation, and that what
iz seer iz cumylative damage.

The owverall improssion is ihat Lhe hull has
taken an enermons dewnward  compreseive

o

Cilliom.  (NES,

Gar cybinders in No. 1
Video Freeze Frame)

force. The barely recognizable ship bas the
appearance of being amashed down into itself,
with the successive deck levels pancaked down
into the hold. These decks were originally
supparted by longitudioal bulkheads, stanchious,
apd rider frames of welded steel with
1-1/2-inch-thick steel gusset plates on lowar hull
beams. The hall sides above the waterline are
bent inward, in some cases move than ten feet,
The hull area below the waterline appears to
have the least distartion.

It should be norad chat GHliam was oot a
Lthily Twiilt wessel, vven thoaph aol @ combal
ship,  The Vielory-lype ships wers buill 1o
correel gome ol the wenkneesey obsereerl] in
curlive Liberly ships,  (Gillian was welled sles!
and very stwrongly built for heavy service,
Giiam's huell had transverse frames on 36-inch
centers and 3 doonble bottown.  There wers
aumernus waterticht comportments that were
strangly Buill, contrilwtioe dircafly to hall
girder slrength,

The majerity of damags, as the 1996 reporls
indicated, is forward. The bow appears
crumplad and foldad. A squars frame, possibly
a skylight, lies on the deck. The skell plating
is pesled back and mizsing in places; the
deckhouse stripped off and in part emashed
down and fw porl.  The impreesion upun
viewing ihe holl is cne of chaoe--ship parts
crumbled, tore, and scattered.

Thers wars po deck fittings obsorved forward
excBpt 4 Mmm gun mount near cetains af the
aft bulkhead of the forecastlehead, Thie e the



only bulkhead that scems o be in ils oripinal
position, It is bext in oo ‘5" shape that has a
carriapondingly distoried door in it

Forward of the bulkhead & the 20mm gun
mourt,  Thye remping of (he Torwend hold,
which contained railroad iron as tesl carge and
s cplinders, s aft the bulkhead, Numerous
gus cylinders and angle iron san ke seen
among the jumble of what was once the
forward kold. The deck sesms to have beon
ripped off, exposing the hald’s contents. A
kingpoat lies off the starboard side. Ta port is
the bulldexer, with ity Llade bent inwared,

Within the jumbled wreckags, halch ceamings
can bz discerned as rectanpular intscroptions of
ship svatter.  The coamings appear to have
been turn ont of the dock. A perimster of
broken deck plate adheres to the harch
cunming margin,

Chilliome is the most damaged ol the vessels the
team examined in Bikini Lagooen. It is
unforgettabls.

LSS CARVISIE

USS Carlisie was dived by the Navy ROV in
Avgnst 1939, Wideotapes of the ROV dive
were assossil by us 'nr vomparizon with
Gilliant,

Pre-Test Alterations

Carfigle was loadsd to 95 percent of ils
capacity with fuel angd diespl i, This ship was
also loaced with 100 perceni of dls warlime
allowance of ampumilion "plus several luaded
but plugaed baombs, rocket heads and
incendiary clustars chooughout the ship,  The
Borsau of Asrensutics secured a Y1 airplane
all on the wppar deek,"*?

IPoel-Rlaxl Obgervilioms

Corlicle was moorad close tooand  alhwort
Gifffeen, The aocidental weropoiut of the Able
Lel delonalivn,  Carlisle wax $H1 vieds from
surfacn worn,  Qpefinie’s port gide Faced the
Blust, The blast displaced Carlirle
approzimately 180 feet, toppled the stacks and
mainmast, displaced tha sopeestincture to
stachoad, and damaged the foremast.  The

ship wes fust seen in phatographs less thup
three minutes aller the bursk; "ar that fime she
was smoking heavily amidships..she continued
to burn and by burst plus 5 minutes 33 seconds
ghe hod assaomed & 10 degree lisl (o
starboard.™®  The ship sank unobserved
approximately one-hall howr after detonation,
In 1948 MNawy divers located the wreck of
Cariigle Iving in 170 feel of waler, "with a small
list of about § degrees te port.™

Site Deseriplion

One ROV dive was made by Navy operators in
1989 on Cenlisie, commencing on the port side
near the bow aagd heading aft 1o the fantail,
then running back along the parl side 1o the
hatch leading into the aft cergo hold.  The
ROV then headed across the deck, descended
into the hold, snd then came ovr, dropped to
the starloard side, and rem aft along it for a
shor| distance before ending the dive.

Comparing the identical, sister ships Gillam
and Carffyle offers a comparison ol the Able
bomb's damage to this type of veszel as
phserved at the different pozilions of 30 and
430 yacds from sorface vore.  Gillien was
benvily nanglad, as peeviously Jisvussed. While
Coriisie 13 more anbstantally intact, the ship
suffered considerable and fatal damage ol cighl
times the distance of its sistership, which the
Mavy attributed ta Carlisie’s beam-o2
vricnlaliom Lo the Llost.  Demage cbssoved i
the RO dive wonld eonficun this,  The poot
shell plating s huckled, dsared, ond dished
considerally, with a wejor teilore forward.
The supersiruclurs, whils wmore or less iatact,
hag separatil fomn the hull st the pot side,
aml 15 pushud (o slarboard, nx indicated in
1946 reports.

The most Interesting damags Lo Carliale is that
done to e decks, which avidence the same
cowmpresdsive downweard foree of the blast thar
CHMlam's decks da, although nol as sevorely.
The part side of the desk around the aft hold's
hateh has separated from the bulwark and the
hull, and the deck seams have parted.  “lhe
hatch cepuing is beat and twisted, but remains
ottached to the deck plates swcapt in its after
portions, whese it bhas pullad fres. ‘Ihe deck
hos partialiy ecollapsed inte the hold, and
stanchions have buckied inside the hold, so that



the gubssquent deck lewels are also deformed.
A jumble ¢f broken place fies in the hold.

The after dackhouse is pushed down
cormpletely, A buckled bulkbesd, with the
turnbuckles for the wirz rope iigging nf the
malunast welded o it, & twisted dowo tn the
weather deck level. The formecly elevated porl
puil tub for a #lm gun is now lying on the
duck, withoul a weapen, Moving all, bitts and
fairleads remain attachsd to the deck, and twa
shrands of aochor chain qon froon the Tuniail
dawua into the st on the lagoon hotiem,
Thesz chioins monred the ship's stern 1ooa 1k
ton moccing clump.  Moviop Farwacd aloag the
port side, & carge boow from the mainmast
slopas dowa frown thes deck to the lapaono o,
D the starboard side, che superstructure leaus
shightly over the starboard hwll, which exhibits
minor dishing, A goo monnt ou the aft pot
guarter of the superstructire s misaing bath its
gun zad ehe mmored steel tuly thot swconnded
it. Seatrered artifaets, iocludiag e sbip's
rooning light and awmunitica boxes,

3
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Seemt of Caridele, shawiiy smoasheid eft deckhionse and bitis. (LR35 Mo ROV

presumably from the gun tubs oo the
supecstructuce, lis nff the st hoard <ide on the
hottom,

SITE DESCRIPTIDNS: YE3ISELS LOSBT
DURING THE BAKER TEST

55 ARKANSAS

[n addition to the Wavy dives ol 1946 ancl 1947,
C38 Arkonsuy was ddived Lwice by |he Navw
ROV in 1939 and three Hmes by the KI1'S team
in T9R9 amd 1990,

Pro-Tusl Alleralicns

Arkanrax’ modilications Tor Qperation
Crovsroads included Dlaxl mogn: lewere and 1es)
equipment ionstallatica.  Also abosed wes Lesl
orduanes.  One photepraph of Adweesy’ deck
ahows o bowiteer sned o Slmm anlisirerall gun
seewead by Lurolmeckles smd  wooden checks
keld by augle iton bolled (o the leak deck.



Able Pesl-Flasl Obeereslions

Arkansar was part of the Able test aremy, and
was hoavily damagsd by ths aerial burst.
According ta Oporetton Crassrogds: The Officiar
Pictoral Rezond, althongh litele damags was
doene vo her holl and torrers, her wrecked
suparstrocture showed the hammer-like etfect
of the bomb., Amidships she was a
shambles. ™ Arkgnses’ damage was further
deseribed in Bombs af Aikdai:

When the lagnon was first re-sntersd, she
wits sill sending op cloeds of smoke from
smoldering firce an her decks. Bul [he
shoek wave Jdid the warsi damage. Stacks,
masts, and mast zupperting stroctores
sufferad, as weall as pips rails, bubwarks,
slowage spacces.  Mnoch dishing ooconrred.
Many doors, stanclhions, and bulkheads
were badly damaged.®?

Tf any alterations wers made to the ship prior
Lo the Baker test, they were not recorded in
the documents reviewed.

Baker Post-Blast Observations

Tn 1945, after Beker, tavy divers found the
wreek "lving Turied ia the zilt, bottom side
apr... Muost of the superstructuse, inclodiog
stacks, hoat aranes aod west iz ool vigible and
in pesumed to bave been driven into the coral
gt an ths lagoon batjome™*  They cbserved
major hull damage:

Littls iz left af the shaftiug and the
ruclder has not besa fowad.  Oualy the
pact forward sheft without the sceew has
been found, and it s seriously out of live.
Mo atruts have beeo siphted aod two large
holes afi indicate the after by shafts Lave
heen eamplehely loon oo, stern bulaes and
gl leeving the surroumling arca budly
distorid and broken *®

The hull’s zbell plating vither dished in (in
womm: caseg as mueh ag gix lest), tone, benly oo
dented around the Frames, pacfiog Lotk ancd
pate ieams o some cases e ensverss
framing feiled. The tarpede blisters deuated,
bulged, and sgpacatad fron the hall in several
arens.  Mivets Lalded throvghout the hull, and
aegs the Mo, 2 tucer, a 15-to-2U-[oor wide dent

Stern of Avkansas, shondig e tao semlvlig pont
et with sorews and the deformed stem ploting.
{WPY, Lary Murophy!

of undetsrmined depth ran from the battom up
to the turn of the starboand aide bilge.

The Navy determined thet the npswrging blas
water "eoted on Arkonrar from below and o
starboard &t a painl appeeximatcly cne-thind of
her lenpth from the bow.™®  This mass of
upsdriing wates capuized the ship te port. The
Movy coucluded, "The mawy holes and Livets
agnms which weis npened throughout the enfive
lenggthe of the ghell plating by the ondsowater
gxplogion wers ithe probable sonrces of
flending. A water wave which smashed over
the Arkansas..nay Lkave patially zided o
swamplng the ship. "'

Site Descripticn

The 19H% and 190} swrveys tound thot the
serioualy  damapsd Arresses lies inverted oo
the: hottem of Rikind Lagoom in 160 feat of
waler rFouphly alipned  casl-wesl, Liow o Lhe
cast, Thi ballloghip was alipgned cluse (o chiy
position for the teel. The Turmer weather deck
vl s Lecaled al approsdmately G0 Teel helow
the walur soefaec: Lhe port coasmnte, or
wirenstle, is Incated ar 170 Pzet, while the
deformed keel is of the 1 to 12)-loat level,

The
lntact, while the

Adnser has o slight list to starboad.
pout side is more oo Mass
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starleard side is crushed aond fottens our oato
the lapocu bottow.  The ferwerd boll arsa 1a
leawily duneged; the bow structure twists and
is bent down and (o slarboacl,

The hull bollom is markedly dented and
rippled aleng the seriss of longiludinal
suppaits, creating a series of “ateps" that
gradeally slops dewn from the port bilgs keuls,
past the delormed keel Lo the smashed
starboard side, where [rames splay oul Trom
the shell plating on the lagoon bottem. The
shell plating has parted in some areas, Some
pisced of wreckage vontaining framaes,
identifiable by thoir lightening holes, lie ofT the
side.

In the stern, the propeller shaits have boen
torn away. The forward port shaft, with its
threa-bladed sorew, is intact but deformed and
boeat wulward,  Tho shall slruts are miasing.
The aftey port shalt is bent to port. There i
no drace of the starboard shaflls or serews; it is
possible that the eutire 142-font shalt leugihs
were torn Frea of the hull, The ruddse and
stern ars missing.  Broken huoll ragmends lic
oft the sturboard side.

At the bow, the only ldentifiable fraturss are
the holbous stem, which scomally protrudes
tooward Delow the waterline, o clwock an the
parl Tmw, fond Ehe tan hﬂw.ﬁt‘,pilmﬁ for
Arkgaar’ lwo port anchory,  Thiy baltleship
carricd throo anchors, wo 1o porr and vne (o
stachoard, Twu anchor chuins exlend from Lhe
forward lawses into the saml.  The bull s
cracked jusl beluw the gunwale forward of the
Mo, 1 torreh

The chains, which aro shill attachad to the deck
by stoppers, hang down helow the inver[ed
deck, The ship is radsed con the pert side,
allowing access to the deck, The vesssl
appsars to be supported on thy (orward turrot,
the twa 12-inch gun lLarrels of which can be
sten pointing forward and slightly to port,

The ship's saperstruclurs was not abaecved by
Mavy divers in 106 becnuse of a haavy st
Baver Lhat lay over and around the areck, This
silt Layer, created by the blast, has now lLeen
seoured away, exposing the hard zoral amd sand
of the lagoon Aonr, The lagoon bottom is less
than six foel below the weather dack in noost

et

w koo &

Daziel Fenibun swins jorward past 0

¢ end hilpe ke of Aekoases.  Tongiheined Soilure

af the shef! pluting

et it thet Jong denis i She el FNPS, Larne Murody)



locations observed Forward.  This spacing
acecommodales Lhe lurrcls and a4 smashed
gupierzsirieelure reported in the AMe post-blast
asseesment,

The 1948 MNavy rapocls suggest the ship was
smashed rearly straight down icto the lagoon
floor. This abssrvation is supported by the
siip’s nearly level position on the bottom, with
ouly a slicht starbeard list. The flattened hull
bottom and the soperstrochure bsing dicsetly
bensath the bull alsn ratleet g straight down
pressure om the hull, Supcrslructure elements
wiuld be expected to be visible on ans sids or
the ather if the vesssl had rolled, Apparently,
the hull was capsized hy ths opliffing water
and smasied straight dowoward by the millions
of tans of collapsing water colomn.

Ths portzids casemates, known as "air castles,”
buill of d-inch-thick sleel armor plate, are
intact.  Three 3-inch/51 caliber Mk13 guos oo
single mcunts are wisible.  These 11-152-1on,

22-foot-long weapons wers mannally operated,
fired a 30-lb. prajsctile with an eigbt-milerange
at 8 2} degree elevation. The guns are alightly
clevated and have swung o post.

Mozt af thz guupart sbutters ars missiop.
Teporiedly damaged in the Able tesl, thee:
shuttars bave fallen away, probably when the
ship capsized. At least two liz bensath the
pout side oo the bottom.,  Splinter shislds foo
Himun antiaircraft pons were notad hzueath the
ioverted aircastle; the weapous themselves were
removed lefore the test, '

Inside the caszmars, twe 3-inch crnds remain
in the ready rack, The guns siill bave
rangefinders and sights.  In the casemare
messing and berthing spacss, stanchicns, which
once provided support for the ppa crew
hammagks, remain in place bul slightly bent
from compressive lorces. Roemarkably, the glass
cover wod bulb for o batde lighl was locatsd
tndamaged oo the inveried ceiling. Crvarhead,
the teak deck is missing, presumably copsumsd
by maring organiams, Teaving only metal deck
fasteners attached to the stzel underdeck. A
wirg-cable rzel for the port paravane i stowsd
at the aft end of the comparlment. An
ammupition hoist haogs opsn from the dack.

Thiz 21-foot-wide compartment was eoterzd

through & seven-foot wide  longitudinal
5, m;“.' i
f
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passapewny that roms from pert G starboard.
The passageway leading to the starbpard air
castle was nob ontered,  The port aie casHe
inchulied the patranse (o the admirals cabin;
Arkenras was fitted as a luagship,  This cabin
was not enrered.  Thers was also a 32-faot-
wids spoece between each pnssapewny Char
contained bgiler pplakes, syaporetoes, and The
ship's unlistod eafeleria with sleam tables
ppening into sach passagoway,  These
passaguwavs were nof enleral,

LSS SARA YOG

Uss Sgrgtogd was fhe principal focus of
asseesmoenl and decamentation during Lha Diking
field seasops.  The vessel is cae of the mosr

peesssible to divers, and coeaseqoeutly of

purimary interesl Tor cenluntion s a dive sl
Bre-Tast Alcerations

Earatogn was modifisd For Uperation
Crossroads.  Nearly pyvo-thirds of the ship's
armameat was stipped, including ‘wo of the
honaes with the twin 3-ipch guns. Other
fugures, includivg compasses nod the shiy's bell
(o at the Wasbington Mavy Yard], wer
removed,  To moasure the effccts of the
bombs, atreraft, vehicles, and radar wers placed
on Sergtops. Blagl paope towers am] other
instruments wers mounled al desined locaions,

Logded with 70 galtone of feel oil, 15 (ous of
Jiesel, wnd 66 23 pereent of its ammmition,
Sergiaga was senl {o (he botlpm in g
near-combat -ready state,?

Haker Post-Blast Qbzsavations

Alier the Baker dogonalion, the ship was blown
th 2 peeition 800 yarde ool fram il original
positien batore drifling back in and sinking 600
yards Trom the dstenation poinl.  The
detonation of the LBaker weet duyice on July 24
created & blast wavs oeest thal lifted Yarators
ont ef the warer, Llgven secouds after
datenztion, ‘he Ya-foct-tall wave crost was 330
yards from the detenation noink; al 23 zeconds,
it was 660 yards off and 49 fzer tall,
ciminishing ro 24 Fest toll ot 1,330 vards at 45
sccouds aller detonntinn. (ficiol seporks state
that Jgraiopa’s shirn rose 43 {eet aond the how
g least 2¢ fesr. A lorge wove of water woshed
ovar the ship, sweeping away five TUM-3L and
BUPGLE aicceatl stowsd on deck, as well as
vehicles and equipment pluced there for the
test.  According to test data analysis, it
appears highly probable that shortly aftsc the
rise on the st wove crest, the Saratoge fell
intn the suceseding teowph and was hadily hir
by the sceond wave erest,,.™?

In 1546, Mavy divers made Tnited dives on the
wreck snd reporied thal the forwned starboard
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strat in the steen bad torn free, hockling shell
pleting and teacing oot the dombler plates.
The flight dack at the srern wos dished o to
4 maximuin depth of 12 foet that splintersd the
wootl deck but did not penetrate the steel deck
bengath.  The funnel had collapsed to the
flight deck, with threg-guasters lying on the
deck and the remaining quarier "ereel
bt dwisted abopt 20 degrees corméerelockwise,”
‘The top Toremast was broken off above the SK
radar platform. The starboard side of the hull
exhibited a three-lo-six-inch dishing in the
central arsa af the ship®

When Mavy divers spocted the wreeck, they
reported QL lving i 18D fucl of water on the
porl Lilpe at a 10- 1o TS-degree angle.  The
bow reportedly licd ap al an approximate
five-dupgree angle.  The ship hod setiled into
the bottom, to the shafl level, leaving the
serews exposed. The starboard bilpe waa about
seven to eipght feet above the bDortom. The
Muvy determined trom oil leaks that the baloom
ghell plating had roplored, This, they
voncluded, alomg with a lear in the hull near
the stacboard quarter, and the failure of sea
chestx and) vahves, had sunk Saeatage.™

Sie Tescription

In 1089 and 1940 dive surveys fomnd that the
virtnally intact US3 Nararoga still liss upright
on the bottom ol Bikini Lapoeaon in
approximately 180 fest of water,  The vessel
rizes to within 40 fzel of (he sorfes, with the
wland and west visible from 1he surface,
Momerous hatches énd the elevarer bay stand
open.  The vessel strouply retaing ita inteprily
as u ship and is cosily identifiable as Seretoge.
Although the carrier’s ontire cxterior was
surviyed, cophasis was opon Lhe starboard side
(whivh frcod the Dast) and the flight doeck,
Fow interior sprecs wors examined ollier than
the hangar deck amidships, ay weall as the
island, the flag plot, navigation brldes, and
aprological office.  Additionally the auxiliary
radio room and windlass area was enfcred
theoueh 8 hele: in the Bight deck,

Saratoge readily evidences the cffens of the
Baker tést hambh's defonation. Muors procisely,
the ship shows the aftcrmath of o acarly
nuelear detonations pressure wave, the effects
ul being lifted 29 to 43 loel, being hit by

vnormons weeas, andd the rosalis ol (ome o
water throvww wg by the blast falling on the
decks,  Below the Oight deck Tevel, damags
primarily consisls of dishing aling s atarloace
holl shell plating, mosl onticeably on the
terpedo blister, which is pushed inward
Eetwesn frames tooa depth of six focl in some
arcge. Shell plaie dishing incroascs Loware U
slerg,  Sgme kall cracks shows it is not krown
whather they resulted from bomb damage or
post-depositional settling,

The warat hell damage s starboard side aft.
RHere, shell plating end dealiler plates b
Lz turn of the hlpe and the rerpedo blister
sre lorn froe, cxposing FPames, Moey reporls in
1946 and 1947 mdicaled thal all shafis wnd
govews were visible with the starboard sirots
broken.  This was also noted in the 1239
survey, with Lhe forward starboard strut broken
viclently enough to damege the shell platiop
arogml it

Flight Deck, The Melt dock shows cxloorivi
lamage. A combinzlion of blast wave and
thousantds of tons of water [alling from the
hlast coliwnn collapsed and compressad the alt
Mirht deck, begioning olose to the arern and
continuing Turward nearly oo the Tunnel aboot
200 feet down to a distance of 12 to 20 feot
betwssn the outermost longibuding! bulkheads.
These bolkheads, which provide the main fight
deck supnort, ars 70 feet gpact,

Mavy reporls in 1946 nated "the indentation [of
the flight deck] ix gradoa] with na abrupt
hreaks or hends. Therve s oo icdieotion that
the stee]l deck has ruptured but the wood
decking has bsen splinlered and broken,."*
The steel deck s now ruptured. It conld Lave
hren ruptoved in 19244, with splintered wand
ubseuring ihe break o obeervers. A largu
broak aboul 100 feet afl of the siack s cluarly
visible and anather open dock crack can be
sten ou tho starbeard side near the boat bay.

The major flight deck failure 15 near the
funnel. A partin] deck break bewcalh Lhe
eollapeed lunnel iy probably atlcilingable (o the
latler crashing down oo it A roughly souars
depresston att roughly conforms o the Mo, 2
slevalor posibon, which was sealed ol in curly
1845 during Saratoga's last pre-Crossroads refit
The platform that covered the clovator wos



reported misilng in 1945 "This plotform was
reporled Tuund on the starboacd quarlee of the
ship.®  Dinring our dives we obecrved the
platform had collapsed ioto the hangar deck.
What the 1946 MNavy divers thouopht was the
plattorm on the starboard guacler iz probably
the fantail drip pan, which is still in place.
This drip pan wos under ome of two SBF-4E
Hefldivars mouuated on the Fanigil for the test.
The sterboard aireraft, BuAer ssrial nomber
31850, was secorad to the pan with its wings
spread; according to the BuAer {inal report for
the plane, it was "blowe ovar the side [rom the
Saraioge Lefare the ghip sank, The stezl drip
pan in which the airplanc was secured was left
on deck and sank with the Serefopa."® A brief
msucesssful search was made for this plans,

Sereraga’s main flight elevator, forward the
foonel, lies at the bottom of the shaft,
disngonally benl nearly 90 degrees.  The
elevalor wis stowed in the *locked up" position

for the feat, as i had bece fec Able, Tnothal
leet, it had dished down "slightly,® with "a
number of broken welds, in a number of placss
belnw the platform, on the stroctarsl
membiers,"® The Baker blasl componmiled (his
damage; 1546 aerial photographic analysiz amd
diver's reports showed

the platform wezs dishad in consilerably
in the contor and shghtly W porl, o g
depth of.Tour to six foel probably tom
the effect of falling water and Dlast
gffect.... The port sids of the clevator
had Leco depressed downward about
three fest and the whols platform cilted
tn starboard, so that the sturbeard sildo
of the platform extended above the Thight
deck level abont one foot,™

The elevator platform’s location at the botlem
of the shaft in its curreat position is ateributed
te post-depuositional zettiing,

: F. - QL. TP AR P . -
Sqroor’s flight deck, it woond ﬂar:.'fmg m:w _gww, r.r mnm'ed by sw.! b:rrreu.r, ﬁmemw. and srnr-::hrms

{(NFS, Ty Mrephy)




Mewr the Low, the flight deck ia parctially
collapsed.  This collapse generally conforms to
an area damaged by kanmikaze attack off Iwo
Jima on lehruary 21, 1945, and subsaquently
repaired for quick return to scrvice,  Diver
roporis in 1946 npled chat “the Mighl deck
Muirward appearsd to be intaet” and thel the
Right deck In the area of the vatapuits was
nndamagad by the blast."” The deck collapss
in thiz area may also be postdepositional and
altribucabile to & twire-damaged area weakening
with corrogion and finally collapsing aflor the
sinking.

Spperetructure,  Abiove the Mght deck luvl,
the maost appurent damage is to the ship’s
funnel. The funnel split ab (ke 04 lewel and
fell to oort across tha [light dack, slightly
augling roward the bow, Indicating a lateral
twisting probably frem ths angle of the H-loot
wave thot hit it. The blast wave ar the water
columa's falllog mass likely contributad to the
present distortions. The funnel completely tore
frae at the base, oxpoging the infakes, [ 1946,
the funnzl afler-yuarter remyingd standing.
Post-sinking funnel collapse has lelt only a fifth
ol the original funnel standing.

The finnel has completely collapsed inlo iiself,
with only the major longitudingl and transsversc
framing left intaet,  The plating les broken
and acallored dnside the framos on Lhe doeok,
Rlast aml wave offocts have hent che funnel’s
horizomtal framing to part, @ some coses wore
than six feer. The torward ened of the toppled
funnel 15 inlact. The secondary cuonning
posilion and the bruken 8M fghiher-divector
radar mounled alop the Dumnel's Torward eod
are recogaizable. Diver reports in 1946 noted
Lhat this "radar equipment..on the forwacd
porting of the stack was damaged."*

Tramupr: M Sarrops’z island sl mast jnclodes
shattered dendlights, hatehes and doors blown
of [ their Dinges, topplad Pelorus stands, and
shoarcd anlennae, The single-pide mast aft the
iwland was blown off ot its crosstree; the wire
rope Lhat rigged the mast lios festooned on the
after arsa of the island. The 5K radar anlenna
atop the mast fell forward; pleces of the
antenina lie tanpled and hroken on the island i
fronl of the {lag plal bridge. The modind fuos
whip anterng lics oo the deck ourside the
navipation bradge, Oune level below, a
searcllight *hat once stood on the plaiform aft

The .m:;m!m}r ::mng pewiiion ont the fan :e af
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Ravatava's eollapsad viack

(NES, Tary Muphy)
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37 direcior @ the wir defenve devel of
Saratogay ixlend  (NPS, Lo Mumpin)

of the mast liss focs dowa on the dzck, The
stub mast that peojected aft the pols mast is
aow bent 90 degrees te port and broksn, A
spar from the mast lies on the flight deck
outboard the fonnel; a cable rne from it over
the starboard side.  LUrom this cable a whip
anteang oot is suspeuded. Other anteona,
such the Mark I2-22 acray atop the MY 37
direetnr on the sic apaeralions bridge, as well
oi all other obwersed hrector lowlions, arc
mizaing. This conforms Lo 1946 Navy reporls:
“the BE, YE, aml »k 1222 anlonnac arc
migzing,  The whip anicnna inglallod forvward,
at tho siarboand side of the flight deck, wers
missing after the blast™*

The vavious starboard hetehes are mostly blown
io, particlly eollapsed, nr altopethcr missing,
All porthaode deadiipht Bast covers are clossd
the plass in cvery porthole vbserved was
mixsing. Wire-rape life neds, onoe slrnng abowve
the spansan desk, are missing with the
gxception af mome lnose neiling hanping
Forward of the starboord bogt bay aud near the
stern.

Armament,  Sgrqiope’s primary almament Wwas
the B1 to B3 aircraft gboard. When subjecied

i

Nen 1, S-inchi38 caliber mowst on Suraioga.  The
fifand s foimthy vinible in the  baccgrowsd,

[Muteral Geopraphtic Society, Bill Curisinger)

to the Baker test blast, Savaroge haod live
aiccraft ascured to the flight deck; all were
swept off the ship oy the blast or woves. In
1988 Holmezs ond Macver and T8 Mawy divers
reporled an wirplane on (he bottom off the
slarhoard hull. Thig sircrafl was not obgearved
in 1982 Thc four wircrall stowed for the
Baker (esl--theee  [Telldiver” MNavy single-enging
dive-bembers and an Avenger single-znging
torpedn bomber--were observed in the hangar.
A mote detailed discvasion of these planes will
be fourd iu the ssction detniling Saratoge’s
mrerior.

Saratope  alson eericd  cight paircd 5-inch/38
calibee puns in four housvs--iwo forwarnd, two
afl. Bufors Crossroads, during the ships 195
stzipping al Honler's Poind, lwi of The houses
were removid:s The Moo 2 pom position Tnrwsrd
the i=land (thowph its hechetle temaing alop the
handling rooim) aud the Mo, 4 gun positioo
abaft the fupsel. The rswaining twoe guns o
the Mo. 1 position are elevated 21 degrees nod
traingd Forward, whereas the two gons in ths
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Gun feb, with guad 90mn mouni, aft of Sararopae's
15k, ’A!zr{ft the me monnt ;‘s @ Mark 51 gin
director further aft Is nack wweckags. (NS, Lary
Murpiy)

MNa. 3 vositios ave level and pointed to
starhoard.

Other waapone wera also removed For the tets,
but a receesentative sample was 2f o oseess
the blast effect, Yor Baker Saratopn carried in
additiom o the puired puns, 12 simgde S-inch/38
caliber poas; Tour were noled in the 19591900
dives, Six of the original twesty-four quad
LRofors antigireraft 40mm puns woers alao
logated. Tha casrier also mousted 52 Oedikon
antigivcraft 20mm pung on the spomson deck;
five: of chese were localed, two lying on lhe
lagoon bollom at close 1o the sheared off
sturn sponson gun platfurm on which they wore
mounted.  The aponsons were tord off eithor
by e bomb-poocrated wavos o Tabling waler
from Lhe collapsing column. Twelve
sponson-mounted Mk 31 gun fice-cantrol
divectors were noled next o the anbaireral]
TR

darafoge carried &0-23 perceat of its nownel
amemuaaition camplemesat for the 1ests.
Presupably live five-inchy38 caliber shells were
actoally [wmd insicd the S-inch pun {urrets.
Anrial bombs and lerpedues were Found io the
bangar and will be discussed later,

Yaurivos fre-control radars wers also noted; Lhe
ooly types specifically identificd were the SK
and SM, as well ax the Wack 37 dircotor atop
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the xland an the aic-operaticns beidie, which
is missing il Mark 12-22 arvav,

The stes! flight deck, once covered with teak
decking, is now exposcd, altowing Lhe
observation of battens uséd for alrcraft
tie-clorwus, with small wnod pisccy sorrounding
the iron deck picces.  The area of the
palisades i discernible, as acs che lracks for
Sararoga’s Mk U hydrautic catapelts forward.
Aft, 21-inch bitts and other arrearlog gear, with
wire: rnpe eltnched awd ranning athwartship,
tre still in place. Other extant deck Eucniture
includes the forward aiveraflt crame, which has
dropped and lies on the deck. The cranc was
noted o 16 reports a8 not appeatitg "to be
damaged by the blast. ® 1l was, however, lying
on the deck when observed by Mavy Divers iu
1947, The collapse of the trace may bz
depositional.  The airplane jethisoning ramp,
which lies poriside abeam the island, and
varions valves ond Fttings as well as fneling
bocma e fo atacboard outhboard the funpesl,
Both the bomb and torpodo elevalors were
szen.  Uhe bomb tleveror hatch is open; the
tarpedo elevator is secured.

Groupd tnekle aboard inclles an anchor
stowet] in 3 port bow hawsepipe and an anchor
¢hain that rnns from the bow o the seabed.
Thes shaivs cun inte the saod vl are oo longer
atipched to » moociog.  Saarope wai manred
by 10-ton ‘clumps” made of anchors and
goncrety; ont of these clumps i5 ofl the
starboard side of the ship.  Otheres wers

separated by the blast effecl, which liftcd the

h T i - ' . LY .
Single S-tnchf30 celiber A4 gun on Sarsioga's
rarbowrd bow yeflery or spomron. (NPS, Lawy
Afraiee)
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F-inch mount.  (NEPS, Lary

carrier and displaced it several hundred yards.
A Mavy stockless anchor, attached with wirs
cable (o o Bl lics on the Bight deck afl the
funnel to starbeard. [t may have been =z
moceing thae was displaced by the Tlast and
dumped on the ship by the falling water
columun; 1 lies in the indentaticn of the {light
deck.

Test Equipmenl,  As part of the cests, military
leams and scienfists placed recording
squipment and ganges aboard Sargiage, Much
of this cquipment remaios, in Some cazes aAs
traces of badly damaged insirnments ¢r mounts.
Mounring brackets and pallets for military field
equipment lie aft the fonnel; on one of these
pallets, on the port side fight deck near ihe
after slevator, around frame 120, stands the
remains of Army Signal Corps test equipment.
O the sallel are 1he comaing of the packing
grge and safely trooph® Tor an SCR39 cadio
gel gl an air-veoled dicsel power unil That
were mnuotsd Lo ke deck "by meaws of riog
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Fn.fe: irch c:zrma’ge .m.re .i'}mwmg e -.-:r.?rfr.'a:ge The
warhesd wed added by e pun o I e
handling room. (NFPS, Condace Ciffford)

pads, 1/2-inch wire cables and turnbuckles jusl
inbarrd of the port rail...at frame 120."%
Apnother power unit, M7A1, with a
trailer-mounted SCR-5384-B radar zet, was
placed aft of this set-up on the flight dsck
weather ¢dge "approximately 30 feet aft of the
main slacks and superstrocturc.™®  Nearby was
& "shock-mounted® trailered PE-Z37 power
unit.® Perhaps thess ars the soorce for some
of the observed wreckage; a portion of a
trailer, with rubber tires, lies in the indenicd
area of the Aight deck in this arga, Another
trailer lics on the scabed off the port side.

The mest abvious pisce of test equipment is an
Army fong antiairerall gon bolted o the dack
on the port side abaft the funael. It is
reported that the Army Ordnance Task Unit
143 placed six items on the carrier for Baker
1y # lighr rank, 2) a heavy tank, 3) an M1
cable syxiem, 4) 1 Ymm GME, Mark 35, 5) a
135mm Mark 2 jmun, and £) » 90mm Wark 2
soliginerall pun,  The weapom on e desk s
pratalily the 155mnm. M



Alwe oo duck are bao blagl mwape: bowors, oo
forward andk v wll, The Torward tower lics
ol the port Torwand cerner of e clevaler; the
alter towor 18 ol aboul 30 feet abalt the
[unnel  These roughly pyramidical lowees were
knnwn s:  Chrislmas Llrees’ and served s
mobits for peak-pressoee imeasurement gauges.
To mountl the ganges in proper pasilion, test
accounts state "typically, thoy [the gauges] were
balted to ‘Christmas freas” stnrdy 9-foot-high
structures of heavy stec] pipes. The Christmus
trecs wore ordinarelly welded (o lhe oppor
decks of the larpel vessels. 0 The pressure
gauges were made of 1M4-inch-Lhick brass slalcs
with round holes of varions dizncters up o
Lwe inches bored throvgh them,  Tin Toil was
sundwiched betwsen two plotss, which wsre
ther coclosed &0 the rear by a "stirdy alr-light
cover, o prevent instantaneous squalization of
pressurc.®®  Blast elfect in the range of U o
30 pel was measured by [oi] rupture; & greater
blast elfect ruplurcd smaller digmeter [eil,
whilc a lesser Blast omly ruptured the more
exposed foil in the larger diwmetcr holes,

Another insboment mannt type was ohseoved
on the Might deck aft,. Welded to the deek nn
the cenlerling, bt arennped in o neocly squaee
maltern are Chree plate-sree] boses, esch with 3
diffurently shapud bracker alop il Thes: an
provally mounls and housings lfor delicate
paugss god recording devices, The primary
reguizement for most instruments used in the
Operalion Crussroatls tests was that they be

reailv rngped.  Doespite the noed Lor
using ngunious ceeording  systems, the
gauges antd thelr mounts mosl sucvive the
terrific overpressore, 3 s pointless to
use @ precision gaungs which is prewptly
flattencd or Lluwn overheard,  Hencs
delicacy was nat a characteristic of ths
instrument cases taken to Bikini; on the
contrary, many of the desipners sacased
their instruments’ delicate works in cases
buill of 2-inch-lhick sleel which could
wilhsland the prossurs

A laree number of l-ioch-thick lead plates,

some with large squars holes oub  in Cheir

Divess iifimiingte tie bow and mogring cables of Sohatoge.  (Nationg! Creographic Socicty, Bif' Cuntshiger)
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migddles, wure obseeved lyving atop the Ne, 3
gun howse, aml oo the Might deck oear the
radio el palletz and inbourd The 155mm pm.
Mearly all lay bent or crumplel.  These lead
plates ars probably the remains of indentation
poak-pressure gauges used 10 measure pressure
it the range of 20 to LOUD psi o 200 to 6,000
psi, depending on ithe thickness of the lead. ™
Dne report notes "pressure is recorded in
termas of indentation produced by a small stesl
ball foreed against a shect of lead.  The
groater the pressure, the deeper the
indentation."® The last ype of test equipmenl
sesn 00 the ship wae two pawabelie choamed,
polished welal dishes, A [Zinch dish lics in
4 rubble pile 2l the after starboaed corner of
the deck ocutside the navigation bridge
churironm. A 24-ingh dish lies in a rubble pilk
al the after port corner of the sume deck
These are th: romuins of 8 "penduiom 1ype
ibclipometer” developed by the material
laboratory of the Mew York Naval shipyard for
the tests. Tue inclinometers were used to
automatically record angles of rolls and pirch
of target ships. Moonled on steel plate with a
weighted arm designed (o remain verlical at all
tfimes, the discs were scratched by the arm
which left its racord on the "shiny discs
provided ™8

Istand. DLecausn of the tlme limitations cavsed
by the depth of the dives and the need in
focus cfforl on documenting Lhe ship's exterior,

] d .4...-. T .. *
on Sargioga’s flight deck, portside amidehips.
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NP8, Dawial F. Lenicmj
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ualy & luw compartments woene cniored,
woere an the sland, The compariments entered
on Lhe island were the Mag plol, navigalion
bridge pilothouse, and the asrelogical office.
All hatehes and doots that entar the flag plot
stand open--most blown off their hinges—with
the sxception of a closed hatch on the after
starboard corper. Mavy divers noted in 15947,
that most of the hatches wers distorlod or
blown down, Some inward and others outward,
This indicated damage from hoth positive and
negalive pressure,

The Hag plat lwidge, at the forward end,
conlains ralar and commuonicalions couipment;
on a chart table avtached 1o the starhoard
bulkhsad lizs a drafting machins, missing its
deawing arm. Moving afi, bulkheads are
misging, allowing access (o Lhe admirval's day
¢abin,  The busk, besd, aod a small while
porcelain siuk are in the cabin, whick is targely
open to the sea because the exterios bulkhaad
iz missing in szveral areas. A bateh leads out
to the starboard side of the flag plot bricdas;
ot the deck ovulside, a ladder, with traces of
lashings on the haodrail, leads below to the
navigalion bridge. Forward ibe ladder and
matched by another to port is a Pelorus,

The navigation bridee portholes are mtisting
their deadlights. Uxternal blast covers with
viewing slits cover all portholes with the
exception of the last porthole afi on the
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Lead (ndontafion prassyre gauges on Spaploga’s
Highe decl, porr side, amidsips, (NP5, Daniel
Lenit)

slarboard side,  That blast cover hanps down
on itz hinge, Outside the bridge ars the
moupts for two I'elorns; lying on the deck on
the starboard side are a battle light, an air-ragd
siren, and an inclinomcter gango. A
non-watertight interior deor, probalily from the
hatch lsading inlo ihe pilsthovse, livs on the
deck.  Badly corroded, it retains a robber
gasket. Aft of it liss the watezrizbt haich for

B . v - 3
Catherine Counncy Epacis e BigsT coves an

Saraaze'ys bridge.  (NER Ty M

the chartroom, The watertizht pllatbouse door
iz opea and hangs on its hinmes, ‘Through this
huteh is an opes companionway. The
corcesponding hatck on the port side is closad
and dogged.

An open doot to the right (and forwand) opens
into the pilothouwse. Most of the eguipmeant
rcmaing insids, A chavr table on the stachnard
bulkhead is firgt eacouetered; beyond it sits the
helm {with the wheel migzing), binnacle
{missing the compass and cover), the mounls
for the sipnel telepraph aml other instraments
now missing, wnid a4 navipalional redar set.
Moving to port, a puncl with push switches is
labizled with an copraved hilack plustic siga
that provides "emorgency sipoaly,'  On lhs
bulkhead above it is an agpunciator.  Movieg
aft on the port sidde, an indicalor ix ooext
ceacountered.  This instroment, wilh & digilal
display, is marked "ENGINE TELEGRATH,”
aml "REVOLUTIONS AHEAD Ou the aft
bulkhead 32 an open deor, with the door
parliaglly collepsed inlo 1he companionway.
Maving to starboard is o chart table and the
cleetrical paoel tor the ship's lghts,  Sewecal
Blak plastic copraved labek are fixed to the
hilthead aext fo switches: among them are
"MAN OVERRDARD" ani "MAST HEATY

s
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Helm posifion on Sevatopa’r Iridge, showitg (he
binaoncte, helwy and widen The campass, wheel,
and offier squinmeng kar been ramoved, presimebly
Jor Crossroads, (NP8, Larcy Murphy)

Tu starboard of this panel is the doorway
thrangh which entry into the pilothouse was
made. The overhsad is covervd with a thin
film of qil,

The chartroom is alt the bridgs. The only
aceass 15 by m starboard bulkhend hachy it s
blocked by a pardally fallen e ol electrical
equipment, possibly a SC-3 radar sul. A
nitropen Lintile for an SC-3 radar is mounled
on the after atarbnard extersal corner of the
chartroom,  The charfranm was ventilated on
the port side by a circolar vent--cuce pratectad
by a hinged cover, the remains nt ths cover
hang down by the hinpe.

Tius asrcological office is the wlleomost
compastrient in the acrologival platform, which
is one lavel above the Might deek on the sland.
The starboard bulkheasd has {allen wway,
providing aceess inke the affice.  The orginal
access, & door on the porl belkhead, slands
opeu, with the hateh off s hinges,  Tho
fnearior of the office is larpely opon; agabnst
the purt bulkhend ix a stesl desk bolted to the
deek:; Tarward is en uasidentified piace of
cliglrunie equipment end a stesl file cabinet,
Beyund thix is o companlonvay that leads o a
ladidir (hat provides access to the decks above
amd Tl
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Haupar Deck.  Mavy divers dhd ool enter the
hauger in elther 1946 nr (1947, The fist
recorded entry inle This spave was during the
1473 filming of the documentary, "Deadly
Iuithome,” Tor which un detatled observatians
wore made, save the presénocs of owue or more
girceaft.  The d4-by-d44-foot shall drops one
deck inte the hangar Jeck, which is
approximutely 20 foet high and 70 fect wide.
The glevator platform lies oo the bottom of the
sheft, Mavy divars correctly noted in 1946 that
the platform "was dished diagonally fram the
forward port to after starboard cornsr, ' The
clevator shall opeos aft into the hangar deck.
Tust inside rhe deck, near the after sturboard
corner, lige 8 rack of what the Burean ul
Ordnance’s records show are five 500-1b.
guneral purpose gerial bumbs, model AN Mk
&4, Mod 1, squipped with AN Mk 245 nose
fuzes and AN Mk 230 tuil Tuzes--the primary
armpment of the SAF-4E Helldiver aireraft in
the hangar, These weapons remain in Lheir
lesi locatinn at frame 82 on the starboard side
of the haugar deck. Toside the deck, ab the
after porl corner of the elevator, are four
3501, azrinl depth bombs, model AR Mk 64,
Mad 1, "plaster luaded and fuzed™® equippod
with AN Mk 219-3 nose fuzes and AN Mk
230-6 hvdrostatic Lail fuzes, Navy EQD divers
working with the KPS lcam coofinied thess
idantificatione. One ol (heae Tuzes was onned
aud wos defuzed by a Mavy EQD lechuicion
whor ‘safed® it with epoxy. ‘Uhese bombs wre in
Ltheir oripinal teat foeorion et framss 80-81 on
ths porl side of the haspar deek.™

laside the hangar duck. moving aft. are lwo
loosa foeling droms and lunze bowh ood
torpedo racks omee sscerel Lo the holkheads
and overhead. Pipes For fire sprinklers hang
from the overhead, sume lonse.  Eleetric
lightbulks ars intact amd line the overhead,
which is eoverad with a thin [ilm of Tl eil
relessed from thp ships bunkers,  Threo US.
Mavy divae-bombors, Corliss SRF-4F Hrlldiver’
siugls angine aircrafl, were nbserved duriug the
dive, stowod with their wiogs folded. It was
fpund thal 1he forwerd airplans’s cugine,
cirwling, and propeller have detached {rom the
plans and lie an the deck, ‘This aircraft, which
shunid he BuAesr serial aumber 31894
accurding e [he Boreou of Asconation Report,
wias avcorcinp to the repodl, stowed on ihe
hangar desk al Fewme 90, stevboerd, for the



Daker test. The plane, armed with twin 20mm
fiked M-2 canonn, with twin 3} caliber freas
guns att, was nuolcd as being “jotact aad
operable, wings folded” and combat-ready
uxeepl [or “bombs, ammunition, buel, safely
cyuipment, pyrotechnics.” The bolts were
removed from the puns, which were loaded
with ten rounds. The elock was removed rom
the instcument panel for the icsls,  Aft of
pleoe 31804, a sucomd 5BF-4E, BuAer serial
numbor 31850, wag observed, woted ln the
Eurcay Report as stowed oo the hangar deck,
frame 100, starboard, in the same conditicn
and configuration as 318947 AR of plane
&5, = ihinl, partially crushed SBEF-4E, BuAer
serigl mumber 31840 was found The Bursau
Report noted this plane es stowed on the
hangar deck, frame 110, starboard in (he same
condition and configuration as plancs 31894
and J1850,

All three aircreft were aloacl Surstope for the
Able test; 31894 was on the hanpar deck, frame
110, port side; 31850 was oo the hanpar doeck,
frame 100, starboard; aod 31340 was on the
hangar deek, frame 110, sturbuard,  All threa
aircrafl, as well as §BF-4BE, BnAcr serial
niruber 31889 (also on the hangar deck, frame
100, party were undamaged.  Tlane 31889 was
remuvedd from Seratoge and placed aboard USS

L X

A SO-b. doenb en USE Yorkiown. (NPS, fowies
P. Delgaiio]

Independeace, anid 31894 was shified to
starboard forward of 31880 and 31840, which
remainid in Their Able test Iocations, for the
Baker tcat.  All aireraft wore noted as
"missing--Sank with Sgrafope,” alter the test. A
tourth airceraft, a TOM-31 "Avenge:"
torpedu-bumber, BuAer sarial anmber 69025,
aated as stowsd on the hangar deck, frame
124}, stachnard, was the only other aircraft
aboard Suretope and in the hangar.  This
aircraft, also "missing--sank with Sargtops, is
presumably the airplans spoited by divers in
the hangar area at the deck collapse, afi of
plana 318401

Five general puprove S-lb. bombs, AN-M 64, on their bomb curty, an the starbaarg side of Smratosa‘s

Aangdr deck at frae 82 Lying forward of the hombs is a single 356-1b. depth bowb, AN-ME £4,
criginadly siowed with four others on the port side, which rolled free aad leudged apainst the SDO-IB. bomber.

National Geogrophic Society, Bill Cunsinper
LY, 5



Pwir viewes of the Helldher, Wings folded, i SB20-2 15 readicd ai fhe fuctory.  fn flight aver the Pucific,
@ covier turk force helow, gn SRIC-4 shovs the wim amd feptues of the sircraft, (U8, Mawg! nstitte)

. N ERE) A I . .
ABC-Yedmalston divews heninite oa SHikA0 "Nelibaer on Serstonas hangar deck.
MAIERE [Nglona Saographne Soslefe Bill Cutonper,




The Tlelldiver wae 3 warlime-praduciion modal
designed o replace ihe prewar Douglass SR
Draentless dive-bomber, The Helldiver had a
combat range of 1,163 wiles ard was canable
of 295 mph at 16,700 feot. The service ceiling
was 29100 faef, ‘The SD20-4/5 (same as the
S0F-4E) Helldiver's wing spun wos 49 faet, 9
inches; the plans’s length was A6 foet, ¥ inches
and its hoight was 13 feet, 2 mches,  The
empty weight of the Heolldiver was 10,547 s,
the foaded weight was 10016 lbs. The plane
was paweted by a Wrigho E-20C0-20, 1,900 hp
railial cnpine and was armed with o Bxed
ferward Tiring 20mun canoon in ihe wings and
two 0.30-inch machios guns in the csar eccipit,
The plane carried ap e 2000 Ibs. of bombs
FLOOO ioleroal/ LN external) or elght 5-inch
rockets. The Helldivers were used in mourting
thi air oMensive eapatnst Tapan; eapabils, they
wore dillicoll o bandle, snd earusd The
nickoame "bezsl.”  Ooe hundred SBEF-4E
(Buser serinl numbers 31836 tu 31033, a
Fairchild-Caneda version of the Curtiss 5B20
"‘Halldiver,” werc built in 1944-1045,78

Adt the aircratt the haugar is open: to
stavboand lie & camber of Mk 13 terpzdoes,
some missing cheir warheads, Dating to the
1030%, the M 13 tarpedus was the aoly acrial
turpedo in use Juring World War TT; it wag not
replaced until the 1950s, The Mk 13 was 151
tuches long, 2L.5 luche: in diameter, el
woighed 22168 s, Propelled hy a ateuarn
turbine, it developed 33.5 knats with a rangs of
30 yards, The contrel systemm as alnpyro.

et 2 ) ‘_

Filnd's vocksl fnstrument panel, SBF-AE, Buder
HI I8N 'cte thoe! onaly re clock Ray been
removed,  (NFS, Lare Musphy)

The Mk 13 waos replaced alter 1950 by 1he Mk
14, zn Bd-inch long, 680-b, weapor™™  The
torpedoes, iie the bombs, ware placed oo the
ship by the Bureau of Aerpuautics For testing;
Lhe depih charges and lorpednes were prepared
by BuAer in bwo ways; (1 o nermal condition
but withour the booster and detonator bur with
the main caarge, or, (2) with baoster and
detomalir installed bt with the main charge
raplaced By inerl malorial, "Thos o sensitive
explosive would oot oecessarily detonate a less
seusitive charge.”™  Buruen of Orduance
phatapgraphs of the crdnooee placed no
Sergiogd’s hangar deci shows the inert material
labelled "plaster  The torpedoes specifieally

Fmi o

A wingle MU 1T oemal torpeds, onoa cred

e, Iside he Jﬂ.u_aw.

fNFE mu:pmire Phate, Loy Muysping)



An M 21 foreda suspended benegth o THM-IE
on LSS Yorktown. (NFES, fames P. Deigado)

are noted as having inerl warheads, "bul the
tlask 1z fully charged." Weapons ncted in the
Buoflrd phatographic documentation, but not yet
ubserved durving dives, mulude a rack of S-inch
High Velocity Aerial Rockets with Mk 6-1
heads and 149 nose foeges and 163 base Tuves
at Framea 1680, hangar deck, siarboard; 11,758
"Tiny Tim" rocket, 2-100-1 Base Fuzes, marked
"Incrt" in pholographs, at frame 162, hangar
deck, perly und 4 mine, Mack 24 [scerot), at
frame 163, hangar deck, pori.”® At the
torpedocs is a catwalk thar has partially
izollapsel.

Afl of the planss, thi haogar deck is ampty
vreepl for endnance menlioned ghove, AL the
Bulkhead 1hat ends (he hangar, thers is a larpe
pile of piping and debris that could be remains
of bugks from "Magle Carpet® BPE divers
penetrated to this poiat and thea into owe
compartment beyond, The compartment, listed
o5 the aviation metal shop, was mostly smpty.
Bxpected lathes and other machinery were
apparcatly removed,  Vaasel plans indicate
furthar compartmoents afl. These compartments
wers uol entered ond theit conditlor aad
voulynly nre nokoown.

The intakes for the bolers in the funnel area
arg clogged with debois, prohibiting visual
access (0 the copingering spaces.  Numerons
apen halthes on the starboard side weore
visually ingpected; in all casce they opencd into
companionways that gquoickly terminated with
pen hatches leading below or inle the ship,
Thuge wore aol oaiered,  The hateh of the
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Danial Lenihtan ifumingtes an unbroken Bgft on
the ovorheod Melde Sarglope’s hanger deck,

dark iploiches on e overliead wre palches of off,
{NPY, Loy Murphy)

handling room below the We. 3, S-inch/38
caliber punhouse stands open; Hmited vispal
inspuclion from oolsidy indicated thet the
hoisting machinery ix in place, as well ag o
numbor of carteidges in their aluminum
contidners.

redic

Radio eqn

ipeni i fhe nergeu ripitent
companment af Suratowa’y  bow, (NPK, Lary

Mierphy)
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Parsperive skeivd af Piloifish,

(NES, temy Livimgront



USE SMLOVINTE

The live-man team did one dive oo the wrack
aof USE Pifedfsn in 1939 A narralid videss
gite men, aml &0 photopraphs wers olbiainsd,

Pra-Test Alteraticns

Koown Pilorfisk alteratinns inglude the
installation of weights and wire rope moorings,
as well as solvage Citing connections, that
allowed the nemarned submaring to submerge
antl surface for the tests, The two periscopes
wers romeved and Lhe shearg scope tubsy wers
blanked cut.

Able Fast-Blast Observations

Like the nther suhmarinzg, Pilogfisk was on the
surfisce during the Alblz Test., Th: bamb
detoaated 2,505 yards off the vessel’s starboard
side, scorching and charring superstruciure
paint,  The subs abilily to snbmerge and
conduel normal combat aperatinas wus
determined unimpairsd: “Uhers is no reduction
in Tighling officiency from a material
standpoiut.  Exposad personnel topside would
have beon ab least temporarily oot of actinn"®

Baker Fuost-Blast Obse:vations

Filoyfich was submereed for the Deker tast
The wight hinata ware wocoed at various depths
(iroughout the Tageon targel areay,  Pilvoifiih
wis submerged al a keel depth of 56 feel in 28
fathums (168 Gepdd of waler 4t 4 range of 363
vards from the blast™  Pidotfieh wae the only
subriarine moorzd adjaconi e UISS Arkanesy
and of throe snomarines sunk, was closesl to
the blast.  Post-test divier evalnalions in 1946
ceportcd Filalfisk on Cre botlom

with & starboard list.... The deck is
eoversd with silt Lo a deplk of 3-18
inchas, A few pleces of loose coral are
resting on the deck. it is considsred lkely
that 22 compacbmencs ars Hooded  and
that the Lips of the ballagl tanks are no
lonper Lighl. M0 iy bBelicved That o
somparglivily lenpthy operation weald be
rafuired o sulvaps 1his ship*”

Movy divers' post-Baker test reports of 19046
eoled tue vessel was cu the botlan: at a depth

of 1) feet, with o 30- o 40alepree starboard
list, apparently complecely {looded and severed
"ro apout theee-guaorters heipht with silt and
vorul® ALY, by the torpedo coow, the platiog
wis dished lwward obhout sig lnchas Delween the
frnes [PHogfieh’s stern fhead the blast). Mave
reports indicated the tank tops and
supsrstructire plating were dished in geveral
places and tha supsratructure plaling "has
numerous tears wnd holes . sepersiructurs bas
shifted o starboard aboeuot six inches amidships
and one inch at the sterm.  'This shift makes
salvags connectiorns maccessible vnless part of
the deck is em away,"™

Site Description

The 1980 dive survey found that UUS5S Filagfish
lics in 175 feet of waler, The deck is reached
ot about 130 Feet, and the lop of the conning
lower shears e at 130 feet, The submarine ia
rogdily identtliable as USS Pieyish and
conforms to lote war and Bikini tost

Fery Livingsten hovers aver tha yail of Pilotfice
Mede M peniveopes Ruve heea renuwed, 2 lwit
2z ix moanted on the @t vgocelle deck. (MRS,
Loy Murpey,



rhotogzaphs. The boat is wpeight, lisrzp ahaunt
15 degress to starboard. The pressure boll ia
iotact, but the aft portons are dished oz much
8i six inchas between fromes; thizs coatirms
1946 Novy diver reparts aud is indicative of the
boar’s stera faciug the hlest.  The pressure
gives the impression of havinpg been
"shriek-wrapped” around the circular frames.

The diving plaoss ars pressnt and stowed,
folded up sgainst the holl. The bow torpedn
shutfers and atzrn tube shutters are closcd.
The anchors woere net chserved and probably
rcmoved prior to the test; Pioifish was moored
by means of weights and cables to enable the
boat o submerge withoot a crew shoard,

The superstructure is intact, bur destad in all
arecas except the sail [ronl. Here the
supersiructure iz broken, deck beams have
collapsed, and debris litters the pressurc holl
and fhe lagoon bottom on the starboard side.
This damsge may be the result of aborted Navy
salvage attempis becausc salvage filting access
requirsd cutting away the shilted
superstructore, The weak decking of the
spperstruclure 18 largely missing, appareatly
consumed by marioe organisms. Only stobs of
lhe dicking around fastenings have sorvived.

Numcroug filtings were noicd on the deck
The superstructore and deck are missing in the
area of the forward torpedo loading hateh
which ig closed. thers is no trace of the
hatch dack skid, 7The forward escape and
rescus hatch are closed, as is the aperturs foo
the marker buov. The Lorward tank valves
cover 15 opsa, probably from 1946 salvaps
attempts. LThe aft escape bateh, lsadiug ioto
the after battery, is open. Thiz bharch was
eloscd for the less; 1946 pholepraphs of the
annken spbmarine 2leo shaw it clogsed.  The
hatek was either opened by Navy divers
allcmpling (o salvage the boat or was openzd
aller the Mawe salvage wlforl,  The portable
capslan, vsually slowcd when nnderway, is
maunled om the deek near The bow.

Mo antennas wers ooled on the deck, bul a
tnpside TP sonar hydraphens is monnted on
the: duck 1 slarhoard jusl forward of the
inrpely louding hatch,  The hydrophone i
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missing its black rubhzr eover. Powercd by rhe
aulmaring's ballerica, (he TP hydrophone was
a paorsive listcning sonar oficn called
"won-board sooar hcenuss il isoan olbloap
tmetal toles alop a shall moont,

Fidadfisk's original armament was a sinple
S-inch/25 caliber gun and a single 4Jmm gun.
The Sinch gun mount is located aft oo the
deck. Another gun mount is forward, The aft
S-inch deck gun, mounted near the war’s cnd,
was apparcitly removed for Crossroads. A
single #lmm gun is mounted oo the forward
Fairwater; ths harrel is shightly elsvated and
caots (0 starboard, This is a typical mounling
for a lats war boat cngaged in lifegpard duty
cHf the Japancse home islands.  Navy munoals
for the pme indleate the 40mm, while
"principally an anti-pircraft weapon, may be
used against surface craft. It is & rapid firo,
recail-lype weapon."®™  Aft, on the after
“cigarette' deck of the sail, a twin Z0mm
Orclikon gon is mounted. This gun i1z clevated
und polnts aft and slightly to pol

The sail is iotact and slightly dented. The
navigating bridge oo the sail forward the shears
is open; the movnr for a target bearing
transmitter {TBT) i5 located at rhe hridgs
starbogrd side, but thz inslrumen! is migsing,
probably reflacting selactive stripping of specific
typas of rensable equipment for Crosisrcads.
The shears ae intoct, but the two periscopes
bave been removed. Forwaed the Mo, 2
periscope shear is an 8] [(surface-search) radar
citenne of & lete-war model. This redar pave
the beat rowge and bearing of a tarpal. Aft
the No. 2 zhear is the anfenna ool for an
89 {air-rearch) ralur, The anlenes, # larper
verzion of the 3J, is missing,

Tha interlor of the submarines was not sutered,
The only apan hatch is the after escape tiunk.
1t is belisvad that the boat is flooded, Dased
or, Mavy repocts from the 1846 dives.

U5S AFGGLN
Pre-Test Alterations
Apogan's periscopes 'were removed, as were its

anchors, For che tesis. Ule vessel cetained its
two siogle 4Umm gons on the sail.



Abls Post-Rlagl Qbsorvalions

Apogon, like all tha other submarings, was
surfaced during rhe Able test. The lbomb
deteosied 975 yards off the boat’s port side,
"moderately" seorching and charving paint wo
thet side. The hoat was left putially opew:
pressore distorted theee internal bulkheads, but
Apangnn was uln‘:.mtinnﬂl.“"

Baksr Post-Blast Observalions

The boat was then sebmorgod [or Lhe Baker
testy "the submarives proved to be useful
nstruments’ for spbjectlen to the enormous
pressures oreated by the atomic bombs, since
their hulls are expressly desipgned to withstand
bigh prossures.. "™ The submariocs were
moored sl differenl deplhs throoghowt the
lagoon.  Apegor wis cubmeorged st a kool
depth of 100 faet at a range of 830 vards from
the bomb.  Ths boat was one of three
submarines that sank as a result of the blast,
Air buhbles and fuel oil escaped from the
Apegin as she wenl down ™

The 1946 Mavy divers located thy submarine in
130 feat of water, anterad the boat, and began
saJvags aperations, which Inclnded blowing alr
inte the fiooded hulk, The salvage clforts were
abandoned, however, belore the boal was
bronght io the surlace.

A Wavy report states, *All comparimaen{s were
flocded or partally flocded with the sxeeption
of the conning tower™® The boat was flooded
throngh 2 30- by *5-inch hole in the holl
turward ond through a ropture eitbor o the
trunk or haich wmar for the aftsr rorpedo
roant,  Additonally, a taok top edver on a
Lallast tank was rapactedly ruptured. 'FTha
water pressure from the blast was ravovded al
1,200 ibs. per square inch*®  The Navy,
prebably while attempting 1o salvage Lthe vessel,
fapnd that the iatzrigr bultheads were no
Tonper air or walertight. This ®es prosumalily
the deciding [actor in the abandonment of
salvage operations on Apogon,

Lite Nescriptan
The inveswlipadion, consisting only of ROV

snrveye, foond that the imfael hulk of USS
Apogon lics o0 o more or less even keel,
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ROV view of Apagon, looking forwurd from af of

the safl, sterboard side. (DS Naw. ROV)

alightly lisred to port.  The submarlne is in
betler comdilion than Piforfish.  None of tha
dishing betwoen frames that deforms Piodfieh’s
pressure hult all is discernahls an Aposod.
Damage ceems confived to the seperstructure,
which is lshily dished and broken, forward nf
the 4ail, as wall az aft on the port sule, A
mujur seclion of the superatrbchure is missing
in the arwa of the forword torpsda loading
hatch, This appears to hove been cuat away.
There are jaggsd edges of metal visible,
mdicating a post-Baker intrugion, perhaps from
2 1946 sabape attempt or the 1947 resurvey.
The Lole in the pressure hull in the aren of
the forwanl rorpedo compartment at the bow
reparted in 1944 was oot observed in the ROV
video divie tape, and is presumed to rest
beneath the superstructure debris in this arca,

The wooden deckiug of the soparstiucture is
mlsslig, like that of Friotfisk, No hatches or
othed apertnres in che hull were abserved open,
The sall is intact, and the shears monnt an 3J
cadav, as does Pilcifizh. It also mounis an 3V
radar,  The cigarette, fore and afl, mounnts &
single 40mm gun at each end of the sail
Unlike Mloyfich, Apogen rotning il largol
hearing transminitter on the eail,  “The vessel
appears, with the exception of minor fouling
and the observed damage, mmch as it doce in
Crogsroads photography of ity Lesd
submuergunces,

The subsmaring’s screws were obaggved, partiatly
Luried o Che gilt, The dive planss are stowed
againgd the hull, and the torpedoe door shulters
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Aﬁugm s stern hag the wire cables el mocred e
Fubricrged farget gnd rubber gir hose connected 1o
salvage fiftings. (U8, Navy, ROV)

are closed. Wire calile, purl of the system (o
oot the submarine and submenpe I without a
crew ou board, remaims zxllached (o Lhe
lairleads on the hull aft. No sign of the 10-
ton anchor to which the stern was moored was
alserved. A ruhbor air hose i= nllached to the
salvege conncctiom (e Lhe all lerpado rogm,
lett, masl pralisbly, frm The 16 salvage
attewpt,

YO-160
Pre-Test Altcrations

There were no known altecations to YO-160.
Rlast gange towers way have bzen fincd.

Able Posi-Rlast (bscryations

¥i3-1460 was heavily damaged by the Able test
detonation, QOne 1946 Nayy report notes, "Lhe
woaden bridge house and all equipmesnt jnside
buroed. Concrote deckhovses bad their
bulkheads and cverbheads blown in, The
wooden eatwalk was demolishzd"™  Major
damege was done by radianl hesl from the
bowmb, which started Mres that raged throughout
the vesssl, barning

practically all inflammable material and
cquipmeat aft on the mar deck and
above,  The areas burned included ihe
vossel's fiving and berthing spaces, sleoring
sngine room, enging room, wooden brides,
and part of the carwalk., It is estimated
that approximataly 20 percent of the
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electrical wquipmuent in these areas was
destroyed,. .

Mhee damage included spalling of comcreta
superstructure whick exposed stoel
reinforcement and partly collapsed decks and
ovetheads, sonding large chunls of concrete
inte the gpaces bulow, smushing equipment.
The Navy concluded that the "air blast from
shove and aft iz considered to be the primary
cause of demage.."*

Fiaker Post-Ilast Observations

Thuough szaworthy, YO-160 was nseless. s
ability to serve was seriously impaired by the
destructinon of pumping eqoipment, clectrical
systumy, and engines,  YOR160 was swamped
aml sunk By the Baker blast, which lhfted the
how before delyping the vessel ®

Site Description

fn 1989, a NFS dive was made oo the midships
deck arca and no observations of bow, stern,
or hull arca ware made. The vessel was found
upright on an even keel with the deck et 140
fecl below the surfacs.  Intact pipes ran fove
and aft along the deck. A hose, about a foot
in diamgrer, likely a fuel hose, ran across the
deck, The deck was littered with pipes,
broken equipment aod steel plates, which were
likely from Geekhouse structurss. The conerzte
deck was broken and scparsied in some arcas.

The mwezin featurs ic the midships deck area
wus the standing portion of a large deckhouse,
which was missing its voof. Bulkhcads, seme
with hatches remained. One deeckhouose
doorway bed the door atill attreched amd
hanging by the middle hinge. 1o the deck
were Two manway hatches with both covers off.
The deckhouse Moor svemed clear and sound,
VYertical pipes about six inches in diamster
weres ohgarved in the floar of the deckhouse,
which may have been soundiog pipes for rhe
maidships tanks.

Other promineet cleck Tentures were Lhe
remaiiing stubs of & conlerling catwalk snppari.
The wvessel was of a well-deck design and
calwalks led fo the raised decks fore and aft.
There ware three pairs of large plobe valves--
one pair on the centerling aod the oiher two
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Y0- 26 apptedrartce oy ol greatly citangad siee
Jiteopraphed on e sudface dfice b and sank
chunng fext Baker,  (Nationa! Archives)

poirs halfway to the gunwale on ench side. Mo
ventilators, which would be éxpeeted on a fuel
ship were obscrved--likely blown oif the deck
Ly the blusl.

Pre-Test Alterations

The mmain mued amel ateck were romeved by
Japanege prior to ULS, capione o cunfound
wenlification. At Crossroads, Navete showed
signs of recent combal, The snpersiroclurs
wia holed and blasied. “I'he antiaircrafi
batteries were pot out of commisgion, the deck
was splintered, bat not peratraled, and there
wers hull dants ncar Lhe bilges. Toesl
Inatrnments were installed belowdecks and a
‘Christmas Tres" blast gauge rower was
installed atop the "C* turcet.

Nogate’s sinking was unaobserved.  Little is
known about the gpecific pretest preparations.
Most likely there wore lwo "Chrieimag troes';
reporctedly all ships were s fitled,  Apparently
o Admy Ground Oroup malerial was placed
abaatrd for cither resk.

Alble Post-Blast Observations

MNegato war moured 400 yacds Lo the slacheard
of USS Nevars, tarpet ship und proond zero
for the Able test and was moderately damoped
bv the Llast, Light soperstrnciuce plafiog was
wrinkled, non-wateelight doors were blowe off
their hinges, and paint was scorched during
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Alle's datouation. A ship's report after the
blast conclsdad "MNagato is strueturally soond....
The poor condition of the ship and her
syuipment is due to lack of preventive
maintenance angd overhaul, and to the fact tha
her cnginearing plant sat idle for over a
year™  This & counter to later reports after
th Baker rest thal ceportad holes o the holl
ghetl plating,

Haker Vost-Hlast Ohservidtions

The Baker test displaced ths battleship
sideways sonle 400 yards. ™  Wagufo was
nbserved with a S-degree list 4-1/2 hours after
the blast,  The list increaszd ecoatinvally over
the next four days, Al one peiot the ship was
observed to have increascd s listing o an
aogle of 120 dugrees, wilh e starboard side
down. Nogio apparently was never roboarded
after the Lest, degpile Lthe slow propressive
{looding, The DHrector of Ship Mutecial Tor
Operation Crossroads adviesd ihe Tusk Foro
Commander on July 29 thal "radiclogical
hazards prevented salvage operations on
Nagete..and that he intendsd o concentrate
decantamination afforts..on other damaged
ships which would in time raquire salvage

moaanres. ™

On the evening of Taly 24U, Nagoato sank
unobserved. According to the linal report, the
sinking was cansed by

vapsising as i resull of propressive
flooding, The wateriight niugrity of (he
Meapeto wan lound by test o he poor
privr Lo the test..holes discovered by
divers after B test plas known loakage
sources were the causes ol [oeding, The
absence of infermal watertipht Integrity
permittad propressive flooding.  The
probable arda of mola fleoding was
around frame 190 starboard.®”

Pusi-Baker test diver inspection reports noated
a number of underwater dents:

these include deots: Letwesn frantes, os
well as those where both longitudinal and
transverss [raming lad given way. A
hole phomt two fect ln diameter abour
seven feot above the porl Bilge kecl at
frame 140 where plating had  rupturcd
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Daniel Lenihan swims st the rudders and foward fwo af Negatoe's fiour .'E‘E."ti:l'lr'.?.
Soviery, Hill Curisinger)

Ihanfel Leningn inspects Mhe iz cf ofe of MNaggia's I0.J-hch mier bencath the capmized hattleship
Loy Murphy)
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oul, was emilling streame of alr bublles
and el oil 29 days after the burat.
‘There ware soven other major leakaye
points, but it was not determined whether
they were caused by luose riveta or holos
i the shell®

Site Description

Magato reccived the second greatest amoont of
attenlinn from the MPS dive team; the groatost
wis glvea to Sarwioge,  The ship s laying
inverted m 163-170 feet of water. The ship's
Lour lurrets, lettored A, B, C, and I bow to
slern, are intact and in their normal positien,
though tnvertsd. The turrets have not
separaled from tha barbette, as in Prinz Eugen.
Post-blast diver reparta had indicatad that the
A turret had separaled, This misiake might be
Lhe regult of low wigibility resulting from
suspenided sediment.

The 14-inch gun barrels of beth slern turrets
are pointing dirclly aft; the forward torrets

are polbting 1o the bow aod szoured a1 the
mzzle.  The fampions wes in the muedes of
Ul A lurrel, which is secure and in its proper
position, The tops of the turrsts rest on the
bottom, obscuring any trace of the Christmas
tree blast paupe Lower atop luered "C"

There & a major break aft the rudders and
serews,  The wessel stern rests on the bottos
at a stesp angle; the hull boitom is tilted to
slacboord. The hull shell plating ie ripped and
separated athwarlship, Through the torn plates
flonr fames can he seen. These frames are
twisted and splayed alout, reflecting the forous
that tore the Lol plates,

Apparently Mogeto capsized and sank by the
stern, with the transom hitting the sca bottor
first. The hull Tolded across the deck afe, the
serews tearing the shell plates az the bow
coutimued to sink.  Distartlon anl tearing of
tranagom hull plates indicates the wvissel may
have beca moving toward the stern through the
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The port side s
tilted npward from 180 dagrecs,

water column os it sank.

Magetn bow observations confirm the suggested
sinking sequence.  Both anchor chains are
extended beyond the limits of visibility straight
ot their hawses, A larpe mocring weirht iy
divectly below the bow. The bridge is pushed
siraight off to starhoard, indicaling the ship
rolled to starboard as it wank,  The ship setiled
and pushed the bridge superstruciure to
atarboard rather than criashing it directly
heneuth the ship, as was the case with
Arkansis and tn some sxtant witlh Jrnr Eugon.

The forward turrets are intact and poinling
toward the bow, ‘The range finders are visible,
T'hete is a conter line capstan [urward of (he
A turrel, There is & haleh in the deck Duolow
the barrels of this turret. A Driel search of
the bow above the walvrline was conduerod.
The chrysanthemum crest wias nof located. The
bridge is open and acceesible,  Tho starbioard
gua direcior is localed om the bridpe, There
is an approximately 10-foab-square hole helow
and elighlly afi ol the porl hawscpipe.

LOT-2175

Dinting the 1989 survey, the outlinge of a
barge-like hull and protruding stengture lncated
between the high and low tide mark in Rikin
Lagoon along with mooring cables an the
beach ware observed near the present garbape
Jdump. This wreck was hriefly snorkeled by
Jarser Delpade, who identificd 2 ae ao LEOT,
Uy axamining aorial pholographs of Teached
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targel wewscls, and then platting their position
aud orientation, the wreck wae ldentified as
LeT-1175, which was scottled after the Raker
testF Iruether work is aeeded o locate other,
pechinps less visible, beached vraft nearby, such
as LCTs 1187 and 1237, which are noted as
It in the vieinity,

Pre-Test Alterations

This voesel wie notod in the Borcza of Ships
répart on beached landing crafl, test Baker, as
"rhe: pon-tarpet, derslict” LOLT-1175. 1T s not
known why Lhis vease! was constdered "dersliet.”
The CCT's 20mm gon armament was removed,
ng 15 shown in precest photographs of the
vesgel, '’ Thers was no other pre-tesi
ducumentutiom loeuted.

Baker Tost-Blaar Obaervations

Before the Baker fear, the wessel was moored
close to the baack, cablad (o the gtern of (e
beached LOCM-4, outside the target array on
the lagoon shore,  Wave action consed by
Vaker displaced several moorad landing craft,
including LCL-1175, which was ponndud on
coral ledges and sank, docks awash. Eight
days after Baker, the LOCT was located and
caemined, with laler doctmentation by Duships
puraonnel,

The weasel reportedly pounded on coral ledies
in the swf line and may have been swamped.
I sank on ths sloping heach, stachnacd side
tshore, with the bow angled ioward the beach,
poinling west-nortbwest.  Lie bow ramp was
reported missing,  The BuShips cbservers
thoupht the ramp hod been torm off by the
blog-indneed waves, or by pounding on the
coral.

Elee (bservatlons

The 1688 sarvey fourd that the TOT lies in a
poaition [hal approximates iy Jocalion wwed
position ghown o Aupest 1946 pheslographs of
the beached landing craft. The port side laces
olfehore, snd i3 byried to within o foor of the
puwrwale wilh the croeption of sdeoued areas
near Lthe bow and porl side. The bow is [res
of the semd, while che starn is parcially buoricd



tn midships. The decks are free of sand, and
are voriously covered by a fool or more of
water. The deck plates ars onlformly cocroded
and eovered by biotouliog, and Jdo unt exhibi
diffsreatia] states of corrosionr that wet-dry
aveliog would pondoce.  The level of corrosiio
amd Touiinp @5 oot hewey, weld scams are visible
on the dock plales, as are rivets, bole heads,
ant the reund geams of deck scutilss inzide the
aeckhouse areas.

The dect i holed in several locations, most
gotably ogar che bow, whare au approximately
10-Foot-wide section of the athwariship deck is
missing.  The lopgitudioal bulkbeads in this
arsa are also misalig, with woro stubs io the
sand indicating thsir position. This mateles up
with the seoured arca along the prrt holl and
# bole warn into the peclside. The holl plaling
ix. mizsing on the glarboard gide in thiz arca,
imtlicaling currenl, surd, or other aclion that has
warn #a channal Througeh the wreek,

Tle Low i oioluel pod alopes down o e
vamp, which is either missiog, or, if 4 line of

——
Ly Newdby muipy (e oft deck of LCT-{175 (NP5, Lowy Mupipl
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plating in the sand in front of the bow is an
indicator, W divwn amd buriced an the sand,

The: cngine halghes Te alop the capines in
ftheic rewpeclive compartmenls,  The
compurimenls are divided inlo Lwo areas, onc
[orward holding pipes, valves, and electrical
junction boxes. The pipes and valves way be
for fuel or are part of o system o paup alt
water ballast into the forward cowparbuents,
Thrae hatzhes each lead to & maorice diesel
epging. All three enpinss were olserved tn he
i plece. The midships ond starbeard sciews
and rudders were abzerved atl of snch enpine
Leseath the tronsew. The port serew aud
tuddey, unt gserved ecanse of deepa sond io
thiz arza, are also prestmed preseul

The deckhonsics are missing, alihough ontlines
af the port and starboard housss aft are
marked by remmant bulkheads on the dzcks,
Miscollaneous frilings are present inside the
leckhonse perimelors, including ome apparend
clecirical Lhroweh-deck Oiling.  Halches sl the
port ond stachnard esw oo o ling with  the



suging hatches lead (o penceator compartinenls,
The area arcund the starboard hatch coaming
is bholed; o hals in the hull an the starbinard
side also penstrates this space. DBitts and other
deck fittings, including centerling tie-downs
were noted,  The rudder guadrauts are on
deck coonected by a tie-rnd. A tapersd
threp-pale cage anchor meombt 8 postside il
A small winch mennted on the portsade deck
Torward was also noted, A cleal on the
slarboard deck, aft yuarter, has a wire ling
passed through it that ruus down the hull and
aft, past the transom and disappesrs into the
zanel--peegumably a mooring linc.

Sume penetralion of Lhe LCT was
aceomplished,  Diping and wiring, as well as
jnnetion boxes and valves, wers obsorved in the
sogine compartments, A series of athwartship
doors connect Those spaces with the pensrator
rooms at oither end.  The damape Lo the
forward area of the ship provided avcess to
forward compartments that were [looded for
Ballast. These spaces wore divided by
longitedinal and  athwartship bulkheads, with

Anchar mount al thé sfem gnd povt Qudrter of
LOUT 1175 (NPS, Loy Murpliyv)
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open duars Baking the variovus comprartmeanls,
These compactments weie seporated by solid
athwartship bulkheads cvery ten fest,

Mumerous Htlings and wrockage lis on the
inshore side of the wreck off the slarboard
side. ‘These nclude o large winech, piocos of
superstructure, a ceel of wire rope, pipig, o
pescdental mount for a 20mm g, and twa phind
of hitls atlached o doeking, Wreeckage s
cluslered along the starboard bull sand
diminigites na the bottom slopes up to mest the
coral ledge near the swef line.  The scant
remaing of LOM-4, Lo which the LOT was
moored, lic in the surl nearly o bundred Gec
forward of (he T.CT, The ontline of the hall,
thi: engines, and some loose plating are a1l thal
ig left of the LUM,

SITE DESCRIPTIONS: YESSELS LOST
AFTER THE TEST

USS I'RiN& BEUGEN

Prinz Bugen was dived twice by the team. The
German cruiser survived both Bikini tesl blagts.
The ship was towad to Kwajalein Atoll and was
lost during a storm that drove it ashore whece
it capsized and sank.

Site Description

The vessel was dived hy the SCRU team
during a layover a2t Kwajsloin Alell. The
Kwajalsin Dive Club provided boat wir tanks
wnd wther suppart. During (he lwo dives on
thie target ship, no damaps clearly attributable
to the afomic blasts was observed.

Thi: sunken bulk of Prive Fugen invernal Al g
il deprec angle ward the bowe, stern towgrd
ghove, was oo a ateeply-dippinges bank, in 26 (o
10 feet of water, 200 Yards off (he north ond
of Carlson (Ennbui) Lslgad io Kwajslein Atpll
Lagoon. The vessel ligs on an approximale
M-8 axts and cants aboot 30 degrecs to
starboard, resling on e starboard gunwale and
superstruciury,  The rudder, poet shaft, and
canter screw are above the water. The
stachoard seraw s attachsd tn the shaft: the
port serew was ¢t off fn 1978 and presented
lo the Government of West Gennany.  Shell
plating hag failed or the hull bottum in the



stern wrea Dwlween frampe amd lengitedirals,
aad may Lo the resolt of wet-dry cyeling
Brelwezen 1ides,

Dropping (o the bottomy aft, the cruizer stern
of Minr Ewgan is intact, the cobrail curves
around the fantail. Another prominent featues
is the degavssing cablz that rings Lhe ships
hull just below the watcrline. Mo letteriog
tndicalicy thc ship’s mame was noted. The
vessel's [lne lines are appareot; Prinz Fugen
ably reprezents the salisnt charactscisics of 2
croiser, with a length-beam ratic of 9 or 1.5 g
to 1, indicating & combination af speed and PR
cruising range with limited armor pretection. frnz_Bugen's stem dies (o the ligoon surface.
(NES, Lares M)

The Iwe alt turrets (*C" and "D") lig partially
anseated with gon harrels pointed aternwared as
they wnuld bs if the ship was underway.
Nearby is a twin-gun housc, probably Ter a
4.1-inch ankaiccra®t gun. A slern capslan is
seated to the deck aft and nearhy o hatch lies
open with aonther open haleh visible leading to
the next lower deck lzvel. Alung the port side
of the wreck, purtholcs, many of them with
deadlights in place, line the fresboard.
Considerzble damage to the hull side amidships
was norad, spparsatly the resull of capsizing
ard rolling over onlo the reel

the stack, fire control radir towers, bridge, and
mast are crushed; the lop of the mast lies bent
to port, as does one of Lthe [ire conkrol divechar
trnwars, The wnique "mushroom® head divectar
tep lics detached and off the port side.
Forward the seperstrecture lizs the "B" tureet,
which haz also dislodgzd.  The "A" turret
remaing sgaled.  This turrat is missiag its pon
tubes, which were removed in 1946 prior to the
Crossroads lests,

In the port midships area nsar the [(orpeds
inbes there s a cabin containing vack-mounted
turpedoss.  Some of thess torpedoss ars
missing their brooze propellers, likely 1emaved

The ceater island supetstructuore is intact; to
port the 21-iuch torpedo tube hmding eails an:
vizsihlz, Areas abowas the opper deck, including

e dhiie view, Prine Fupea's nekien o shafi, cod g yorew ripe obave the surfoce of Kwajalew Logoos. (NP5,
James Delgadni
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Ly wisiting dlvers.
torpedass arp live.

It la likely that theo

A detatled inmapection of the forwerd arens was
oot made, nor was the wreck penscrated. The
starhowrd side of the hnll was not cbsarved
forwacd of the strots, The holl boltorm was
imspected from stem to stern. The hull s
flat-bottomed, with byo V-shaped bilge keels,
The port bilge keel is broken in ssveral areas
afl; a pives of it was found lving detached
againsl the starboard bilge keel.  Severs hwll
damage is noticeable along the port zide
amidships; & larpe hale has opened and plates
gnd decking have fallen away.

Hull botlem featores obzsrved ingludzd the
intakes For the boilers and severpl other
throogh-hull fitings.  Forward on ths botlom is
a smell houging, probably for senar. A circular
ruse was observed an the port side; the hull is
broken near the ross, sxposing the pipes that
coanecl it Lo lhe eogineering apacss

The hnll bottem i not Tonled; weld seams wire
readily ovident threyghout.  Tamaae o the
battomn i confined 1o the aller arcas, where
1ust holes have saten through the shell plating,
exposing the frames and inlercoaetals, To the
port stem arsa (he shalting, thrusl beariops,
and the szhafts are exposed. The centler
propeiler, which protrades above the waler,
bewars the marks of repeated attempts to hack
pieces of it away; the edges of the blades are
nicked and cut.

We were sucprised o find that the vegsel
carried three acrews. Janc's (1945) was
pansilted during rescarch prior to ths firsg
feld session.  This normally reliable reacurce
indicated Prnz Sxgen carricd fone seraws.

FINAL OBSERVATIONS

All of the major vesscls Tost during or
immnedintely alter the Abl: and Baker tests at

Daniel Leaifan :?:spf..i'
cgpslzed Pine Suga,  [MWa

rialty biried Chnsimas Lrad binst
1 Geagaphic Sackty DE Curtiinpar:

| 34i

H fower on the port guerter of the



Bikini were dived with the exgesption of
Sakawa, Andarcon, Lamson, and ARDC-13, Of
these Tour vessels, only ARTIC-13's wrock hae
teen locahsnl,  Marked with 2 booy placed by
Havy and Holmes amd WNarver perseonc] who
report that the wreck Hes upside down on the
bottom, with one wing wall cracked ar its
junction with the bull bottom and tHlted over to
rest agaiast the lagoou boftom. Of the varicus
small craft, the targest of which were the LCTs
thal were lost and then seubtlod inside the
lagoon, most on the beach of Bikini, only one
was dived, although the visible remains of
another LICT riscs abuve 1be waler suilacy near
the garbage dump area. The ramains of an
LCM on thz beach of Bikini, heading toward
Bayy, was alse investigated and was datermined
to be ol more modern vrigin, Discussions with
Hnlmes and Marver personpsl indicate it was
lost atound the time of the abarted
resettlement of Bikini

The failore to locate Sakawa may be explained
by the fact that after tha Able blast, Sakswea
probably sank wery close o the location &t
which Bakzr detonated and lays within a few
hondred yards of the sospeaded Baker test
bomb, submerged 90 feet off the lagoon
boitom. While it is unlikely ihat the bomb's
detanation wiuld have campletely destroyed the
vosse!, 11 i possiblc Thal il was croshod,
pussibly lbroken, and perhaps cven  parlially
buricd by the 300,000 tons ol cxcavaled
malerial from the bomb crater that foll back
int¢ the lagoon in the arsa o whick it shounld
lie. We postulate, based on the comparison of
the arrayz for each rest, cthat remsing ot
Sakgwe shopld lie botween Arkgnrer and
Saratoga.

Altkough Jived in 1948, but not located in
1958, 154%, or 1990, the wrecks of sAnderson
and Camson prosumably lis in their ociginal
sinking locations in the probitited zone
quadrangle zhown on the Bikini Atall
navigation chavis, The failvre to locats the
wrecks may be due to ingorrect positions
provided by Iolmes and Narver during the
1988 sprgmy and the high rate of cconrrence of
tall coral heads encountered during the survey
in 1988 which made detection by sonar
difficult. Additional systematic survey abforts in
this section of the geadrant should disclose
thase two wraecks,

14

The gradvated levels of damage songht by the
planrers of Opesration Crossroads io thair
placeament of ships of the same (ype at staged
locarions iz demonsirated by the different gile
deseriplions of Apegon, Filaifisn, Gilliem,
Carliste, Arkansas, and Nggata, The ships more
dlstant from each zavopolnt showed leaser
damage than thoss closer, a5 would he
eipected. At the same time, the ships showed
different damage. An example iz the variation
in pressure boll [ailure in the two submarines.
Apogon suffered a ruptured hatch and thos a
lass catastrophic hyll faiture. VWhile less dished
than FPiloifish, howover, lhe boat has a large
hole blown throwph the hull forwsrd. The
designed maximum operatiog depth of thesc
voats was 412 feel, the crush depth was 600
fest, which would be equal to 360 psi.™
Given the 1,200-4000 psl psak overprassores
that hir the two submarings, theic hull failores
become understandahle.

For many of the ships observed at Bikini, 1t
appears that the worst damspe resulted from
the peok averpressurss nf the shock wave,
particalarly o Gilliem and Cardisie on the
sueface, and the submarings while submearged,
The same pressures alan did considerable
damage to the underwater hulls of Magaets,
Arkangas, and Sararogz, The major contribntor
toward Lhe sinking of the vossels, however, was
the vvorwashing of them by the biast-generated
waves, particnlarly in the case of Saraiogs, and
the collapse of the blast column, which
matecially contributed to the sinkiog of
Avrkarras by hammeriag it more or less atraight
down g the lagoon bottom,  The cffuets of
thermal radintion, which were visible on the
ships after Able, is now no longsr readily
chservable. Scorched paint and burnsd
materials have now disintserated o che sea
water o ard masked by coral and Foolig, =ven
on ships koown to bave burnesd fisuesly, sneh
as Carlizle.  Other evidance of chermal
radiation, such as warped msatal, ia
indistinguizhable, if it exists, from pressures or
wave camage. Heta and gamma radiation,
measured at various levels in 1946 and 1047
and noted a3 "high,” are oo longsr gignificantly
abave background {see the appendix authored
by Dr. W, Hobison)., While these (wo
particular effacts of the bomb ars oo longer
apparert, the basic fact remains thar they ware
contributing factors o the sinking of Caxiisle,



aml rhe as-yet-undiscovered Anderson, aund
Sakawa. More jwportantly, radioauclide
confamination and its resulting rodiation was o
major contributing focten in the abandonment
of salvage efforts on some ships, and in the
tlimited nature of assessments made i 1940 in
radivactive water aud =it The most vislble
victim of radiation is Prinz Epgen, now resting
as the major monnment to the Abls and Baker
"spared” target ships that like Prinz Engen were
taken to Kwajalein or other parts. Ultimately
mosl of the othar tarpet ships were scuttled
because of their radioactive hazard., Prinz
Eupen, lost by accident before the decision to
gonttle other surviving Largel ships, 1s oow the
most accessible ol these surplus ships of
Crogsroads. It was not salvaged, svan when a
recent {1989 roquest for scrapping the ship
was considered by Naval Ssva Systems
Command, but rejectad because of concerns of
eontaminating the world steel supply,

The avtfitting of the ships al Bikini shows
gome wariation in the historical accounls of
stripping of target ships. [tems of potential
valug for military purposes, such as some
weapors and electronic equipment, were Left
aboard many of the ships. As indicated by the
largs numbes of militarily valugble weapons and
squipment left on the ships and now wn Lhe
battom, the valuz aof military rense of the
ghipped items balanced against the need to tast
the eftzct of the atomie bemb reinfovess in
port the concept of Crossveads as a potlacch,
while alsn offsriug sucther Insight inte the
redafive wealth of the US. ot this time. As
uther avidence of rhis attitnds, verecnos of
Worldl War II service have repnrted the
dispesal ol conglere ailverware sets and dishes
thal were in excess of a ship's allatineot at
wirt's g, rather than cetueniog them o the
quariermaster and Olling ool paporwork, A
Cerrean veteran of Prinz Eupes's crow hus
noted his amazement al Amerivan wastelutness
on his ship when it was in the (18, after the
war: leftover and 'extra food, some of it
uncacked saueagia, wory {od Lo Lhe sea zulls,
while 8 box of bolls, vpened o gol the lew
boly, neciled, was thoewn crrechoacd e ovoid
the paperwork of tetoralsg it This is just coe
human hehovior thet maoy be ceflseted by the
miterial eeord of Qperation Cressroacds.

Ty

‘I'he sunken flast of Operation Crossroads is, 43
the significance chapter will dizouse, a unique
nederwater matarial recurd of the dawn of the
acmie age. It also demonsirates thal a loree
ag powerful as nueloar weapnns is nunztheless
measurable, quantifisble, wnd onderstundable.
Much mors work remains Lo Dnlly guantily and
understand Lthe effects of the bombs on the
shipz ut Bikini, At the same fime, analysis and
consideration must also he given to
undsrstanding the cultural forces that
sssembled the fleer and sank i, and the
behaviors that influenced the artifactual record
on the botlem, as indicated in the onilitting
discussion above, s well ws the ramifivations of
these events in the world after mankind passed
nver the Crossroads.

NOTES

1
Bamnel Gleastone, e, Radfoiogical Defopse: Tha
Prinapier of Miltary Deferse Against Alople Wedpeos
[Washinplon, DG Armedb-Fooees Speclal Wespons
Fzajeck, 1951), Vol 2, p. 5.

fofel,

Bhuelifl. "Technieal Histony™ o 124,
taid., p. 211

I, §. 33

M, g 122200

Sanivel Glaststone, &d., The Bffests of NYuriear Wospoa
(Washipgien, MO Ooeernmert Prntdng Office, Va7,
(v 2% Alse sas Shurelilf, “Lechnicel epoct® po 282

Uhiline, Kodfologing Defeash, p. 3G
Ibid., p. 34,

Sharcill, ' Pechoival Hor ! ppe 123124,
Faid, pe 130,

Ihid.

P, pe 135



14
Fhid.

15
Ibid, p. 134

14
ihid,, p. 20

17
lasetone, The fiffects of Muclcar Weepons, p. 52,

18
g,

13
Thich, p. 45,

20
Ibid, pp. A5-446; wlso gee Shaneliff, “Tachnical [Letoty,
P 5.3,

|
Sharcliff, *lechnicel Bislory,” p. 383

2
ibid., p. 2187

a3
Ihid, po 263

24
IBidk, T 265

25
Thigl,

26
Ibjd., pp. 28.5-28.4,

23
Glassione, The Hffacir of Woolear Weagans, po 46,

R
Shureliff, *Techniea! Ifgon™ p. 254,

29
fhidl, p 213

an
fbid, pp. 374-207.

AL
ibfd. po 237

o
itrdet, pp. 33.2-354 and 238,

A3
ibid., p. 235,

b
oid,, oo 23

EN]
foid., pp. 25.6-23.7.

3t
Udrcotar of Skip Matzeial, Iaint Tack Uoree 00,
Buteuu of Ships Growp, “Technical Inspaciian Repoct,
&S Grifeae (APA-ST), Trst Ahle" Mational Arnchives
Breooid Choop 374, g

134

37
e

58
Hsief.

i
Directar af Ship Matarial, Toine Task Torec Dac,
Bypsan of Ships Cirgup, “Technical Inspestion Report,
28 Carsfs (APRA-6T), Tost Able, Operalion
Crossonadr! Mationsd Arvchives Rocord Growp 3, p
9.

210
Fhid.

41
Faid.

a2
Shuralill, Bombs ar Bikim, p. 161,

43
Jhid., B 154

44
Dirertn: of Ship Malsrial, Join! Task Foree One,
Burtan of Ships Grovp, *Techrionl Inspeclion Rapo,
UsS Arkansar (BB-33), Test Bakey, Opetatitn
Cronsrzads,” Mutionn! Arcinves Record Group 374, 2.
b3

45
Ziriet, p. 7.

46
ik, pp. 6-8.

a7
5., T 5

i

Direcear of Ship Mutcriul, Juint Task Pocee One,
*Bureau of Ships Grovp Tecinlenk Indpection Report,
TISS Sarataps ((V3), Test Able, Cperuiion Crossroads,”
Metional Archives Record Group 274, o 14, Tleceafter
clted ap “Uechmicul Inspeciioe Reporl, Sartags, Teal
Ahle™; the identical repost, Froam Test Baker, will be
simlarky cizwed.

49
Cilusstane, The Effects of Nuciear Weapins, po 208,

10
Dizzclor of Ship Malerial, “lechnical Inspoetizn Reporl,
Sarrfegn, Tesl Baker,” pp. 0-F, passin.

51
Ibid, B 6,

L)
I, 1L

53
it p. 7

54
Dipcetor of Ship Material, Joit Tazk Morce One, "Binal
Fueport ol 'Terts Able and Bakcr, Durcze of
Arromties, * (Ceiober 11, 1948} copy en file ur
Natianal ‘Tachnical [wformaticn Servics, p. 104



Merealer cited ps Rirsetor of Ship Matarial, Tdse
flral oot

55
ibid, p 71

56
Director of Ship Malerial, Budzr final report, p. M.

57
ibid., p. 43,

33
Dicectar af Ship Materiyl, *Uechnicel nupeelion Repord,
Yararogs, Test Uaxer® p. B,

59
Ibid., . E.

d
Ditector of Ship Muleriol, DuAer finul reparni, po 74,

il
Cal, I D0 Fredecick, “Final Report of Army fround
Graup {Taek Graup 14), Cperalion Crossconds Sdonic
Lemh TessF (146, wopy on Az, Buliaro] Techaical
Tnfarmationy Secdee.  Volupa TIL, po 137 Ilevsafer
citced sz Trederiek, "Flaal Report of Army Ground
Growg.*

3
g, p 149

g3
Frederlek, "Hinal Hoport of Army Growod Croup” Yol
I pp 5

B4
ivid., pp. 5, &

65
Shuorcliff, Bombs & Bikini, p. 68,

Eb
Spureliff, "Lechnival Aiiomy,” Yol I p. 2.5,

&7
Shurcliff, Bambs ar Bikinj, p, 65,

g
Shurelirl, *Technleal Fisig, p. 05,

£H
Rhurelff, Roamhs & Iein p, 6%,

7d
T, Mata 12 r.(}j]r!!inrl, batagcen pp. TP Alsa e W
A, Shoecliff, Qpacarfog Croasiemes; The S fofal
Mpgariel Rasoed (Maw Yook W, B Wies Co, 1997,
B 150,

il
Creveor of Ship Malerinl, *Uochricul Ingpection Weport,
Sarnfogn, Tosl Buker," p. 7.

32
The ordnanee was earelnlly labellnd g BuQrd
Phutogmplis, Becocd Group M, Becords of [he Brosnu
al Ovdnance, photographs labelled 74.B0-B4, USS
Saratoge (CV-X), S Pletuess Rrapeh, MNatlonal
Agphives, Washiogton, LG, Hereafler ciled as
WA0-RY, Ogiginally labslled PACR-S31503, these

JELH

phocayranhs arc contacs printg abf 445 negotives; picturs
oards in esch vicw trdicate they were tagen viher on
June 17 of Jene 19 1346, "The DACK slande [oc
"Before Able, Crossyonce®  The Lombs tormained o
their ariginel positions Mo Bukar.

¥R
Ikatpgraphs, Durcaw of Cidnance, BACR Series,
Matimenl Arelives.

4
Birestor of Sh
138, 1a1.143, 1

s
Ihnd

Muleriol, Boder final repon, pp. 120,
, 05207,

&
Gurdzn Swenborough wod Poler M. Buwers, Unied
Stares Navy Alrecafi Sinee {20 (Annapalie: Maval
Toslitute Prewi, 19633, po. 150-153; 0lso ses Androde,
LLE Mty Awreral? Desigonuncny mid Seals Stoce
TAM, p. 222,

7

B W. Julic, A Brel Mistey of (L8 Navy Tarpoedp
Devalopmont, (Mewport, B1: Maval Uederwale:
Systemes Conter, 1478), pp- 33434, 43, 45, erd HI. The
kik 13 rorpsdo was grodueced by Poatine Motors
Divisien, Intcrnntionul Haewester Co,, The Naval
Torpeds Siallon: gl Mewport, Kewaert, wad Alsrancn,
arm? the Amarticen Can Co., oF Forgyl Parx, Ilineis 1o
alk, 16,600 ME 13 inrpecocs were produced during the
war, underguing refinsgent [hamezi the wars sad. The
Mk 2% torpodo wi dewslopen] Lo p=place tha Mk 13 bl
was not preduced. The noest nabible Ml 13 fudeess
wils the sinking of the Jadapcse battleship Yamslo in
1545

V)

Saurcllff, *Tachnical Histuoy® Val. T, pp. 7112712,

"
Bee Faotuote 735,

&0
Diegciop of Ship Materal, foindl Tash Mapte {pe,
Bureaw of Skips Graop, "Technical Inspection Repor,
USS PHofish (85-336], Test Daker, Operativa
rengrnads, Mational Archivas Faanrd Groop 374, p, 7.

1)
ikid, p. 6.

42
fid.

&3
ikid, p. 5

54
The Flegr Typo Sudbmuripe, Nov Pers 15152
W usltinghon, TLC: Samdan)y erd Copealiioon Divinien,
Traiing, Rursan of Maval Peroonnel, Juns 1940] 1, 16,

RS
Dlcactar af Ship Mateelal, Joint Task Magca Ope,
Barean of Ships Oraep, "Fechpisnl Inepection Reapopl,
LS8 Apugan EEH-SDE), Lest Able, Muotioaa, Acchives
Racocd Group 394, p. 2



-}
Shurciltf, Opereticr Crossnoads: The (UG Pivterul
flecard, po 104,

o
Shuicliff, Dendar a0 kil p 166,

-
IDizector of Ship Muterial, Toigl Tesk Fores One,
Nuteau of SRipe Cirpup, “lechaicel Trepsclivn Repori,
[Iss A;:rl:-gnn (S550H), Teer Tals " p 5, Naticaal
Arcdives Becond Goonp 374,

o
laid, p. 6

N
Diracear of Ship Mateclal, Jaint Tazk Fure: One,
Rureaw of Skipe Group, "Technieal [nspaclion Reporl,
LSS Yo-160, lest Able, Operarion Crossroads,”
Mational Archivez Feeord Group 1M, p. 3

n
Inid., p. &

p.rd
Eeind, p &

.o

Direclor of Saip Mmerial, Jeint Tesk Force Oae,
Auresw of Skips Groun, "Technical [nspeclion Report,
UsS wor-I160, Test Buker, Cpeialicn Crossroads®
Matitmal Atchivas Bicord Coabp 1M, b 5

141

a4
Divector of Ship Maleriol, Joing “Yavh Pores One,
Burcaa o Shipy Ceoup, *Ueenmical legoeclion Kepurl,
Magato (E-Jup BB, "L'est Able, Operadon Crosironds,”
Matlond Archics Kecord Group 374, pp. 105-5 06,

85
ibid., p. 0.

¥B
fhid,

a7
Dirmcrar af Ship Marerial, Toine Task Foree Ons,
Burean of Shipe Group, "Technical Inepectlon Tepaore,
Megate, Test Daker,” po 5

]
foid., p. b

59
Drirestar af Ship Maleriel, Joint Tozk Porce Oae,
Burcau of Ships Growp, *Technical Inspection Reparl,
Beacksd Fanding Craft, Tegl fiakar, Operatian
Crumruads,” Mativnal Archives Recopd Group 374, op.
18, 18, L9, 3L

0
Thid.

101

Morman Polmar, Mavel Tliziocian, Slexandeia, Viogioia,
Ferratal Communicatlon, Mawcmkber 6, 1790,



|

Th Archall olan “"é

TEEED !-* R '&m
A«.:n‘#ﬂw- k, l’-—" |j]i

— -—--—---‘--

An event fa remember. A.!:i’ﬁ rmf.‘! Ba'ce'r rL';y siewap f'am'ﬁhuf.mr.r
(LS Naved Taxiitre gad Metional Archives)

12



CHAPTER FIVE: THE SIGNIFICANCE OF THE SUNKEMN VESSELS OF

DOPERATION CROSSROADRS

James P, Dalgado

Ruminalingeg on the nature af muelaar wars afler
Cperation Crosstoads, the Joint Chiafs of Staft
coocluded that with atemic weapoos e & gqulte
possible to depopulate vast argas of the garih’s
swiace, leaving only vestigial remnants of man's
malurial works. ! Forty-Tunr years aller
LCrossroads, Dikind Atoll stands desopulatsd. Lts
people. relocated tor ths tests, have oot
pormancnily rosellled Rikini, RiTorts 1o 'clean
up” Dikini island after a 14964 declaration that
it was nunce opein sabe for bumeao lhabitarion
craged all traces of Operation Crossroads Trom
the sorface af the island. Ceametrically
planlcd palme and rows of unilorm conorote
beuses for o reesteblished Bikinian community
briaght o new look w the fslund.  Foond
vasafe tor contional habitation in 1U7Y, Diklol
wag geain abandunal, snd today hosls o zmall,
transient populaticn of fisld station suppett
persomnel, scientists, snd uenstonal sisitara

Yisitors to DBikini seeking ro coufront the
tungibte cvidenee of the world’s firsl nuclear
wenpons sffzcts tests are thersfors
dizappoinied.  While the izsland iteelf, with all
its "reconstruction,” is a reflectinn of oopzlear-
inbueil ehangee: bronphl alion by the tests, the
tall obsarvafion tewears and concrete
foundatioons erected in 194G Far Qperatica
Crossroads are pone,  The only evidonce lics
weneath the surface of the lagoon, scatiersd
alout the rim god inside the now-neasly
cumpletely zilt-buricd crater formed by the
Laker test beowb’s detcuantinn.  The ships of
Operation Crossroads, lving where they were
sonk by twe syclsar blasts, are the last
"vestigicl" remoears of that tme aod plocs.
Substanlially nnehanged, thoy are the only
gssonitally vomodifisd museum of the dawn of
the era of the atomic homl--uolike the picked-
over, fillod-in, and f(enced grooml vworo of the
Trimity Site, or the rabuilll Hireshima aond
Magazaki.
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Tl ships assemblod at Rikind fer Operation
Censaroads and sunk in the tests represent 34
vears nf uaval design apd developmest, Fom
the oldest ship, Arkensas, built o 1912, 1o the
newest, ABD{-13, which was rushed to
vomplation in Warch T86 These wvissely as
the tests” planners intendsd, reflect a range of
shigy types, coostruction methods, and lwll
formz, and in tolal reprizeml in microsusm
many of the elemanots of & typical naval force,
with au sircroft carrier, baottleships, crulsers,
desiroyers, submarings, altack Irnnsports, amd
landing crafe. Sowme of these vessels, such 28
USE Andarsan, arc the eule surviving inluci
reprazentatives of specific classes of ships.
tany of the ships had lung and signilicanl
carsers, bagioning with the Veracruz landings
ul 1514 ynd the Firsl World War,  dfosd ships
now sunk at Bikind also bad sigaificant World
War TI carcers inclwling rules in majur
engagemeants and batiles--the Bismzrck
hreokant, Peacl Harbor, the Battle of the Caral
Sva, Midway, the Alcuidans campaign, the
Bottla of the Solomons, the Bartle of the
Vhilippine Sea, and cthe Bakle of Lewte Sulf--
aud repeesent snme of the berter konown eud
gignificanl aapueds oF (he war at soa, sochoae
woll pack attacks in the submarine war of
attrition  agaiost Jopan, the seaborne line of
supply and replenizshmenl, shore hombariimeni,
kamikaze attacks, and the development of the
Fast carrier task force.

The place of these ships in the history of ueval
development, their roles in naval histary, and
their World ‘War Il combat records establish
their signiticance only up o the moment they
wore eslecicd Tor Operation Crossroads, From
that point oo, thair previous bistoriss become
secondary, for the pre-Crossroads siphiticence
of tho ehips & overshadowed By che soctal,
political, and amilitary dacisions that browght
them to Bikinl, ood the forees waleasbhed by the



datosation of two atemis bomhs that sent them
I the boltom ol the atell’s lageon,  Rach of
those vessels passed over a threshold at the
"erossronds” belween conventional gnd nuclear
warfare, as did the world that had bupilt and
mamed them,  Hepgardless of typs, ags, or
career, sach vozsel that now livs where it was
sink by the Able and Paker tost blasts i= of
squnl significonce as the only uncompromised
malerial record of Lhe carly, formalive stages
of nuelear weapons design and the development
of a noclsar wilitary policy.  While the wrack
of Prinz Fxpsn, sccondarily deposited al
Lhwajalain as a direct resull of the ssts is also
significant, its value a3 an aclifaol ol the
hoginming of the atemie age is less so than the
shing in thelr pronary deposition at Hiklni; this
ulsn EoMows For the hiphly conlimingled 53
target vessals latar scuitled or sunk by
canvenlional weapous in Lhs desp oceaa
bovanse they were radioactively 'Loo hot to
handle."

MONUMENTS AND MEBORIALS TO THE
DAWN GF THE ATOMIT AGE

The sunken fleet of Operation Crossroads,
throuph its aseessment and docomentation, now
joims ather wooments and menmocicds o the
atomie gge. There wee many such places in the
Tanited] States and Japan, ranging from the
display of moek-up full-seale vursions ol the
"Little Boy" and "Fat Man™ atnmic hombs to
the proud display by the Department of Encrgy
of the Project Scdan ceater cxoavatied by
nuclear detonation in the MNevada desert. The
effont to incmorialize wd celebrale (he impaet
of 1he pomb began at the suns tms the now
ape duwned.  Social historian Panl Boeyer has
noted, when asked how 2 people reacts when
the sulire hasds of s existencse % funilamenally
altered, that uweually these changes are more
discernable to historians than to chose who live
through them: howseer, "the nuclear sra was
differanr. 1t burst upon the world with
terrifying suddenness. Frum 1he carlicat
miments, the Ameritan people rscogiized that
things would nesver he the same again.'”

As carly as 1946 two actions were laken to
presetve both a site and an artifacr of the new
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age. On Mareh 5, 186, Senator Carl Hatch of
Now Mexico, a slaunch supporler of the bomb,
introduesd a proposal to create an  Atomie
Bomb Mational Mpnument, 1o be administeredd
by the National Park Secvice. The memorial,
at tha Trinily Site in the Mew Moxico desert
near fan Antonig, waz $o include & noarhy
museum where artifacts of the bomb's
development aod Frst test, lacluding the B-2Y
Encda Gey, Trom which the first alumic bomb
used in warfare was deopped..? would be
displayed. ‘lhe planned National Morumenat
andd museum woere never tealived; Enole Gay
was held in reserve for possible use in
Operation Crossroads, and the Trivily $ile
remained in military hands. {1t iz now
inchuded within the Whits Sands Missile
Range! A stone and bronze monumenl swas
grecied by the missile rangs command in 1965
L marck "whers the world's fest suelear device
was caploded on JTuly 16, 1945." Designated a
tational Historie Landmark in 1574, the site i
npen (o the public wwice sach ysar. In 1950,
nearly 6,000 persons visiled the sire,

Pigees of "Trinitite," the cermmic-like pale proen
fused sand from grownnd =zern, have been
carried off a3 souwvenics by visifors to the
Trinily Sl singe 1945, Trinititc wiss Tashionod
into costume jewelry Ly "snterprisiug
enireproncurs’ in 1945 and Ty 1952 concern
ovar the future of the vanlshing Trinitite
lempuorarily resurrested National Moowizent
plans, with the Mational Park Service requesting
& 100-Tb, box of the fused nuelear slag for
ratention i ite Santa Re, Kew Mexico, regional
officc for a futere musenm at the lyinily slte)
While mast of the Trinilile is now gone frum
Trinily Sity, other atomle artifacts were saved.
Enole Gay was not used [or Crossroads
beeause of coging problems aod remmacd i
siorape uotil 1949 when i woe donated o the
Smithzonizn Inylitutlon,  Restorgtion of the
plane began in 1984 and & cupected to end in
1594, when Encla Gey will be placed on
display by the Smithsonion in a facillty outside
Waslingten, DLCY  Bock’s Cury, Lhe B-29 yscd
lo drop an alumic bomb on Nagasaki wazs
preserved aftey Crossronds aod s now on
display al lhs U.5. Afr Forcc Musvum at
Wrighl Pattersen Air Force Base in Dapton,
Ohio.



Qlher monements ko Lhe beginning of the
atomie age do oot seflect historical significance
or nalicnal pride in a icchnolopgical
achievement. The hlasted remains of the
Indysirial Exhibition Yall in Hiroghima, whost
twisted ietnl dome bas beacoms 2 svinbol of
the destructive power of the atomic bomb, and
is mow known as the “A-Bomb Dome," 1§ ong
such sile. Termed both a monument "left
behind by the bomb,” and & memaorial to the
city demolished by "Little Boy," the dome is
the anly tangible rempant of Augnst 5, 1943,
apart from the physical and smotional scars of
the survivers. ‘The preservation of the dome
was controverstal ws Hireshima was rebuilt,
According to jovrnalisi Peter Wyden, many
survivors gnd "poacve groups wanted it
preserved as o reminder of human vulnerability,
especially far American visitors to sce.” Dthers
found it painful, a ¢onslanl reminder for those
who wanted no reminding.  Ib was lelt Lo
slowly disintcgrate withont demolition uatil
1963, when the Hirpshima City Council voted
to presarve the ruin,  Money was raised over
the next twoe years thronghour lapan sz a
"mational act for peace," and in 1907 work to
stabilize the dome hegan® Today the tuins,
part of ag atomic poace patk, arc Lthe hackdrop
of 2 muscum thal offers spwvenirs of sother
soet--the chaceed, twisted relies of life diszupted
or ended by Lhe Bomb---waleles, shoos, hooks,
a humwan hand’s bones fnged to a melted pune
ol plass, and oiler personel ftems interspersed
witk photographs of s effecls on Auvgust 6,
1945, and the theys, wocks, and years that
fallonwed.

Lulike the Triaity Site, Bacfe Oay, Hock's Car,
or the A-Boah Dome, the ships of Bikind are
neither mongments (0 lechnology's impacl nor
nemarials.  They are now, in their isclation
Feorn the rest of the world, ia o depopnlated
lamd, simply evocalive arlilacly, lhe malcrial
record not ocaly of Uperation Crossroads, but
of 1he fumlamental human behavioes that
ingpired and brovght Crossroads 1o fruiiion,

The: Able and Bakar blosts were more Hi the
world's Nrst nuclear weapoos clfeccls fests,
They were a statement by the Uniled States i
many frouts, & demoustration of .5, pride in
ity great and terrible achievemsnt as well 23 &
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sirtking matsrial exawiple of U5, power aod
wealth. Qperation Crossroads was the
bugioming of an Awericos determinating to test
and refine the bomb, amd at the samc (me
make it wmure commonplace in order to
allsviate American foare that the bomb made
them wore like "potential viclims® rather than
being "n potential threat to other peoples.”
Crossroads partially succoeded at first by
Falsely allovialing some fears, not oniy at home
but abroad, yet Eoe the first time it
demoustratad that the bomb's greater threat lay
in radicactive contamination, More
impartautly, Bikini was part of a swift and
complets abworption of the atomic bomb into
the new and vastly altercd landscape of
American defense, in which vigilance, sespicion,
and ths concept of the best defepse being a
strong offense, born of Peas! Harbor and
confirmed with the development of the homb,
changed not only America’s military but lorvign
apd domestic policy--in large measyre moves
made in rosponse to the perceived threat of
global communism,

INSURING THE MAVY'S SURVIVAL IN THE
AGE OF THE EOMB

The primary purposc of Gporalion Crosstoads
was Focused more acutaly on itz value a5 a
dumensication lhan a5 a Lest. AL its simplest
level, Operation Crossroads, although billzd as
4 juint cxercise, was d key aspoel of the
postwar struggle bstwess advocates of npaval
and air power--the lalter represented by the
Army Air Corps—over coatrol of the United
Stales’ mililary power asd sutionsl defewse,
Advocatss of air power, neing the argument
that satoraticn bombing, particulacly the fire-
bombing raids in Burope and Jlapan, was
capable of winning a war withowt pitched sen
lattles or invasions, falo that the atomic bomb
had made the concept of nxval power--cven
noval aviation--obsolete. The Navy, meanwhile,
wai acufely sensitive o such suggestious,
remembering, ag histarian loyd Grayvbar actes,
*howy the Army Adr Service had uswrped 1he
headlines for the 1821 bombding tast against the
ci=Corman battleship Qsifriesiand off che
Virginia Capes....® The Navy had provionsly
responded to the threat of air power by



incorparating ft--as iy demonstrated by the
deyelopment of the alecraft carvier, the Navy's
sacliest surviving otample of which, Sesviops,
Was Se0T ro Bikini in an dronic role, The Navy
maved towsrd Gperalion Crossrpatls inoan
cffort Lo incorporata the atomic bomb into
naval wartars by demonstrating "that ships were
not excessively viloncsable lo atomic allack.,.
und "Mavy carrier aiecraft cowld be jusi as
usaful and valuable a5 Aw Vorce bombers For
Lthe delivery of atomic weapous."

As discussed in Chapler {ae, the initial plans
for Qneration Crossroads were dald ny the
MNavy, but ween preempted by Brig, Gen, BB M.
Giles provocative suggestion on September 14, v .
1945, to stomic bomb captured Japaoese ships. 2 oo S
The Mavy, already planning a naval test of the ! " s
bomb, was guick assent, 1 i : . -- AT AR, .

, wags (uick Lo assent, 0 hope of taking wad .
the lead, but subsequent demands by the Army it ﬂﬂﬁﬁiﬁ;. : ¢
Ajr Forco that they be inchided ultimately 1=d i A g 'l“a; ~LL

T 1 .

to Presidential inkervention and the ereation of o “ . Ly
Joint Task Foree One, in Jarge measure - i -

o o ESE Skale o dhe  afternath  of Al il
bucause of Air Farce fears that ths Navy would supewiitciire erushed, conning tower hend, onid
skew Lw: resulls of the tests 1o prove that ships "very rrdio-aotive (Natonal Arcfitves}

could and woutd survive the bomb.  While

LSS Skme maker s friumphont, et radiogettve s to e flact afior Abde, a8 seen from 1188 Fufen (48-
1), TUS Naval Iu.m'rmejj
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efforts were made to promats a publlc image
of mutual cooperalion anrd fnterservics amity, a
major meotivaling Factor behind Operatiom
{rossroads and the actual conducy of the tosts,
was interscrvice rivalry and the strong
dettrminaiion of cach scrvics thal they be
preemineat,  lrowically, fer sach braoch
Cressroads’ resulls woere Yinconclusive"  The
Air Iforee, citing the fact that oaly nige of the
target vessels escaped sipkivg, domage, o
"unacceptable radioactive contamination," found
proaf of “what it had argusd all along; ships
were intolerably valnerable ia the atomic age"™
More significant, however, was The Navy's
response to the inconclusive results. The Nawvy
resporeded, in Yarge part throwgh 1he pross, thal
1he seeming koackout of Uts ships stressed by
the Army Air Force was the result of
unmynned and nndelended ships anchored in
tight tormaetictt. The Wavy argued that
"imedern” ships, "properly dispersed, cxeontizg
cvasive mancovers and ptilizing their own
defenses, would be fac less volnerable...than, for
instance, fixed air bases™' Obliquely noted
was the Tact that the Army Air Forge had
uissed the target ship by 'two wiles"; the
implication was sl digperscd, mobile ships
comid owtntatch a plane-dropped bomb.

The Navy found an ideal propooeot of its
survival in Newt Yook Timey reporter Hanaon W,
Haldwin, who, in the aftermath of Able, noted
that as terrible a5 the demage scemed, "the
results at Bikini must.. be qualified." Baldwin
also pored the tizhr spacing of the ships, theic
crowliss state, and claimed thal mech of (he
damage "ronld have been avoidsd had thers
been firc-Nighting crows and damam: coninal
parties aboard."™  This argoment repeatedly
resurfaced, e¢ven after Baker, despite the
prevailing hiph levels of radiatico on (he ships
henee, even when the cecesgively "hol® Sgrarapa
gank, the loss of the ship was atiriboted less to
the bowl: by Baldwin, wha opiced ‘perhaps she
mighi have becn saved, had thers been a crew
aboard. Bul she dicd a lonely death..pumps
idle and boiers dead..."?

Baldwin felt that to weet the homb and
survive, "ships mosi seck salvly Inohapersion,
with redesigned soperstructurass to better
protect radar and radio antennac--the grealest
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aperational casoaltics of Able--aud thar
concrete sking be added to armar hulls ageainsl
radiation because of the “relative success of
conérete structures {buildings in Japan, »
floating drydeck and a seall ayxiliary craft at
Bikinl) 1o withelandiog blast, heat and
cadiation. ' After Buker, Lhesco
recommendations, probably more rellective of
the MNavy's than Ilanson Daldwin’s opinions,
were modified (o include protection from
radioactive fallout through wash-down systems
and greater underwater protection,  Raldwin
proposed "a reversion to the turtle-back
doniler-typrs ship, with thick underwater plaics
and little exposad suparstructurss... Shallow
drafl vosscls woere less cxposcd o shook
damags.... Waval designers, thercfore, may
sacrifice drafl for security.™®  ‘The Navy
emphasized many of the game points, and in
the immediote oftermath of Crossroads spoks
repealedly aml vel vapuely ol redesigning ships
to mecl the atomic threat. A proposal for
redesigned warships surfaccd as early as
Scptember 1945, when Vigs Adm. B, L.
Couhrane, chie! of the Buresu of Ships,
goonouneed that az a vesole of Crossroads,
supersirnclurcs would b redexipned; ®the
cesults may be emphatically streamlined topsids
sttucturcs designed (o reduce the effect of the
envormoas wide-area pressurcs produced hy
alomic hoemb Blan"™  As Tale ux 1958, Lhe
Mavy, in describing US5 MNerfofe (DL-1]
slaimed thal tha ship was "designed ss a
special catcpory of anti-submaring vessel..and
incorporacss lessons learnad at Bikind o hes
gomstruclion.™”  The Mavy won ity case “to the
gxtent that public and political pressore” o
merpe: A5 3 socomlury purtnor with the adr
Force and Army, or even to cease to exist
"somcwhat eazzed,” giving the MNavy fime bo
duvelop 2 puclear capahiling al sea.'

The harsh lessons of the sfforts te
decontaminate the tarpel abips ot Bikini,
Kwajalein, and on the mainland, thowgh not
stressed al the time, were in fact proof thai
the Mavy, an tht surface, wasz cxcessivaly
vulnerable to atomic attack. bven with
moderate Jamnge oud a crew aboord, the
radivactivily could rol be washed away, despite
design changes such as rouunded surfaces, steel
decks, and wash-down systems. The only



means of Jealing with this threal was elther
avoldance or the hatsh reeality fhat "erews
doomed o alow dsath Trom expasuce to lethal
radingitivily are nevertheloss able the firal fow
days alter expostre o continue normal duties,
The spamen of tomereow must be prepared Lo
pecept radicactivity o8 part of the hazards of
thair fiving and be ready 1o work and Tight and
save their ship eveo though they kaow they are
doomed to slow death™? Wik no adeguate
defense against the bamb at spa as well as on
land}), the Navy moved ficmly inlo line with the
prevalent theory of defenss brought about by
e aloenie sge.  When defense was inpossible,
Lthe hust means of delunding one’s Lereilory was
thraugh demonstrating a supscior ability ta
intlict damepe, wamely throngh a preater
nuclzar capability.

A DEMONSTRATION OF WEALTH AND
POWER

AL a similar, but higher lovel, Crossroads was
demonsteation to the world, particnlarly the
Sovict Union, of the United Steles’ wealth and
power at g thme when the gatiown, lo the
aliermath of thoe war, was agsoming Lthe role of
the plobml leader. The Los Alamos Mational
Laboratory's archivisl and historian potes thal
the prevalent attitwle of the lab's weapons
geienlisis then, a8 well zs now, was thal
Crossroads was nol a troe scienlific test.
BEaother, it woz "puwely o show™®  Such a
temonstralion s critical whon o new leador
assnmes the stage. 'The demenstration of this
tacl, given the nnclear apprebensicn of its owo
vitizens, was of paramount importance to the
U8, governmenl, and as carly as April 1940,
Admiral Rlandy, zpeaking in g live radio
Uroadeast, statad [hat Crossroads woulkl "help
us fo bLe what the warld eipects our preat,
non-aprpereasive wmd poace-loving ooty L be
--the leader of those nations which sesk
nothing bt a just and lasling peace’™ Mo
bluntly, commantalor Ravnrond Dram Swing
nodedd that Crossconds, "the first of the aluwic
B0 wir gaines,. s o uotkes served on the world
that we have the powsr and inlend to be
heedzd " Several factors support this view.
The concept of the United Siates as the richest
naiion pn eacth was implicit at Bikini.
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Vannovar Bush, writing in 154%, notwd that the
production of atomic weapons "reguires suelh
major expenditores ond wueh major effort that
they cannol be afforded al all except by
countries thal are very strong ecunomically and
induatrially®  Snch o nation was the United
States, "for we paid the bill" for developiop
such weapeons. By capending lwo of those
sutremely expensive and rare weopons at Bikiui,
the United States was demonstrating its woalih,
a lact onderscored by the sacrifice of a
lremendous fleet of target ships, all inoa
destenetlvs displav that echoad the pallacch
cerempnies of Morthwest Native Americans whn
provid theiv wealth Ty preposciul destreelion
of valued and valnable itams*

The size of the tavget flect al Bikini also
undetscored the image of a powertul nation,
tar, agx the Crossconds press reledases
cmphagized, this cast-off flect of farget ships
ropresentsd the worlds fourth or fifth largest
Movy. Thi United Statex, at that time, even if
faced with the loss of all its target ships (as
indeed was the ecase) was still the world’s
preatest naval nower, a fact obligeely, and,
according to Liowd Ciraybar, “disingenuously
mentinned Iy Admiral Blandy ehen asked of
the tests wors " provocalive

Some poople fear that these tosts may
be construed by othor nations as a
"martial gesture  But the principal
targets are naval ships.  Crreat Britain,
the anly other country posscssing a
strong Navy, coriainly doss wot believe
that we are planbitg to uwse the bomb
against her fleet,®

The United States also backed up it imege us
a powerlul malion by symbolically emphasizing
Ameticn as the principal victor in the wor.
The inclosion of Pring FRupes, Nuagato, and
Sukawa as largest ships was an ccho of the
carlier rriumphant victory parades of
conquering hoross in Republican and Impecial
Route. Particularly indicative af Crossroads es
1 apectacls weoe Nagato il Sukawa, both of
which wors moered within the so-called "latal’
zone of prowimity to the plannsd detonationa.
MNeither vessel was extensively dived after
sinking at Bikini; Seheww, although  briefly



Sreeoh ond he muzzics of MNaepra'r 16,1 inch gung,
. 1040 ond mezler In IPMNL The shells jaxa these
gl R oo were maodifiedd for wes in the Pear! Harbor
affack,  [Naflenid Archiver and NPS, Loy Muephv)
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hoarched atter Able, was oel dbaced of all ooed
mopate only rwly fo assces Vho tacses of il
sinklng,  Mire Eupen, bowover, was moored
widll outside the falul zoae, ainez 10 was
intonded that the Oorman warship wouhl
survive, Elforts 1o suve the Tonndering Swabaun
after Able, balanced apanst this view, may only
be indicative of keoping (he ship afloal for is
Moal destruction s the Baker lest,

The fwe Jupaness worships reflecl not only the
United States' pacticolar enmily owirds Japan
with underlying racial overtonos amd biticroges
over Poarl Hacbor and the brutal war chat
[ollowed, but & symbolic killing of The coemy’s
ships wilh the same weapon that had foreed
his capitulatior, Nagafo cspecially fullilled rhat
role as the onctime Tagship of the lmperial
Japanese Mavy and the scene of operational
planning for Peurl Harbor, Negalo's “cainre’
as a derelict or Tokyo Bay altoy (he Japaness
surrendee bad symbolived the seevendor of the
Trenerial lapanese Nawy, Sinking ‘he Japanest
battleship ac Biking riloally "deslroved® (al
Mavy Tur botter than scrapping or lombarding
the already bombed and badly damaged
hartleshin with big pons, orpedoss, or S00-Ta.
homhs--sa-called "convenlionnl weapons.”
Beminigcont of the Aace practics of caring Tor
and Feeding o captured enewy {or inevitable
sacrifice was the attention givern the Japanese
ehips. The Mavy took (uick aclico agpaiast fhee
sailors accused of teying to acultle Sekied
while &0 roacte v tine Marshalls, and ut Bikinl,
the ships were carelully wnded witl seoaerl
vesaels alongside since “thers was soms danger
thal the captured Tapancse shipsnighl actoully
sinkif they were lelt pnattesdsd, "™ The
irpaet of e twe slups’ loss would be luss, it
nul aonn-csislent, 0 allowel b sinply Deander
-1 was sssential ehot they be "kiled.  Nognte,
Lzedly clamapead during Baker, was oniy Duen Ieh
to slowly die, with no alempt made (o0 save
the ship aver 3 four and o half day pecipd
while the coually radieactive Nughes and Fellon
were heached.,  Thee wos no movineg sulogy
for this ooes wiphly warsbhin, elmply a nolslion
that the “Jap" 1B had disapnearcd during the
pight after lsting and sctlling in the wioter
throughont the day. Negede’s fale in panticoelar
reinforced the concept of Amenicas supwricrity
throuph atounie prwer,

1]

CROSSA0ADS A5 SPECTACLE AND
NEMONSTRATION

Crossioads ns a spectacle dnd demonsiralion
is also underscored by che massive publicicy
and the prosence ol forcign obscrvers ab Lhe
teats.  Operation Crossroads wus heavily
publicized, with Jeint Task Force One
previdicg special facilities aboard USE
Appatgikian (AGC-1), which becume the "press
huaddguarrsrs ship" and the preparation of
mure than & bundeed detsiled and lenglhy
press releases, os well as "open® press
conferences during the planning, cxecition, and
altermath of the tears.  Additionally,

to help those correspondents who were
stavting olf 'cold,” Caplain Log
{Crasaronds public information officer)
arranped, besides press cenferences,
varivls oricoting sehemes,  Leclures
were arrangsd; moton plotere films wune
prepared and shown, press packols of
pamphlela.. were preparcd wad
disteibuted, No offod was spared in
making this the sesi-reported as well as
being the mest-reported Lochaizal
grperimen? of all time Jorigical
emphasig].*

T all, 114 LS, cadiey, nowspaper, magazing,
ancl oews servics ceportérs adtended Lhe Able
tesl ab Fhiking, with 75 altending Baker, whil:
10 foovipn reposters attended Able and eighl
atlended Baker,  Ahle's doefooslion was cven
troadeast "lve" around the workd,  flundreds
ol arlclas and features dogeaat=d the ontiow's
NeWSPAPGTE, nowsmagavings, aml newsreals,
while two books were publshed mighlipghling
the nea-vlassificd story and noapes of ths
*eombs ot Uikinl®  As socen carlicr, (his nol
only paicd off foo the Mavy bat also providad
the 1050 with o world s1ape Lor its
demanstration of tawe bomibs cffeeis Rikind 2e
a world stape for the United States in also
cetlected by the avitaton (o forcign obspsvers.
Each couwdry having nenthership m tha Units
Nations Afomic Fnoerpy Commission was
allowed to send two coprescatalives w 3iking,
ten nations aecepted, szoding 21 ohasrvers.
Particnlar attention was paid s the pross 1o
the Sowict wlmervees, as was doubtless the cass



x tha Crossroads staff.  Whils ths reason for
the invikation W the observera wos the atated
intent of allaying lorcign "suspicion and
dizsapproval of the plauned expecneatal use of
the workd®s mesl (Greible war weapon® e
"the atomic homb i an internalional concern,”
anotbher, undsclyiug morivadng Factor was the
demonsiraliun of pewer e {eals rl:.[ir'.::-11:1:11;:1.1."‘I|||
The "targst” of tiis demonatraflon was the
Soviel Union, then the TLA s primacy appomen
for glebal domination.

The tremendows Investiment the Toiled States
had ir Operafion Crossroads s aleo reflected
ly the Awericon attifude that the tssks were
indicetive of & national achievemeont of
tremendous siguificance and reflective of a
naignely democratic sucicly,  As Wennevar
Bush wotzd thres wyzars after Crosaroads, the
.5 at that timea, while expacting ithai «
potontial coewy could in thwe develep the
homb, [l thal the Lme whoen "two prosgeclive
kellizerante {would be] frowming at cach other
over bwo great piles of atomic bomas" was far
ofl, Rellecling on an unoaped bat onnethelzss
explicit enemy, Bugh sialed:

The Ll estimete depends, of coorze,
on how fully we think our adwsrsaries
may pat their Backs inte the eftodt, how
much they are willing, or azble, Lo
reduce their steudard of liviog o ceder
Lo accomplish il They lack men ol
special skills, plants adapted to mazing
special praduets, and passibly
materiale, . they lack the resourealfulnoes,
of frae msu, and regimentotion iz ill-
wdapled ta unenowzntional effocts. On
the cther hand, their Hght dictatorship
eeae order effort, wo matter hew nueh
it hurts.™

Thus the alomic boeh was poreelved more as
a product of American democracy than as »
poodiect of America: Lacellect, particulesly given
the laree contribution of Buropsan scientists 1o
the bivth of the suescpt aml the producion of
results.  Coleapnss of these great minds who
had remaivcd e oocapicd Burope leal Tuiled to
succasd where thelr relocated, newly Amarican
compelriots had triwmpled.  American prids
sveninslly conapired Lo recasl histery QL
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gasmed, so that, in the opinion of some foredgn
almervers

sven official Amecican publications
tdualing with the histoery nt the
procluction of lhe atumic bomb, ihe
LBritish considered, mirimized the
ventributions of British, Freoch, awd
Canadian sclentists. 1t seems rvpical of
this atbiitude that in the otfficial American
film of the Bikini lesi the weice of the
British scieacist Evnest Titcarton on the
lopd-speaksr systew. counting the
gecends that clapsed beluore the
saplosion, wos cut out and replaced by
a4 wodeo with an Americun acoznl™

The MeMuhon At of 1946 cxelwled foreign
pacticipation in Burther US. A-Yomb work,
Hewever, Crossroads reguirad the use of many
of the Dritish and Caoadian scientiste from Loe
Alenns wha bed worked to develop the bomb.
Al Hikini, more or loss under the loble," their
vital pacticipation had to be digcouniel
Hepce the "voice over® Titterton's covac down
wark actually 4 prclucl of this new law,

The prodoetina of the bomb had been
acegpmplished wilh cooperation and  motuwal
sharing between the Unitad States, Dritain,
Canads, and 1o some exlenl olher Roropuan
countiies, during the Manhattan Project. Now,
with Qperalion Crwscoadys, the atakes nf the
game were differenl, amd the tosle undersaorel
the faer chat the Unlted States, which alone
had the boomh and the Eazilitics to make ik, was
the absalnle power, cven Lo the point of
emphazizing in os meuy ways as possible that
auclear weapens and f{osls of Lthom wore
American.  Americauw pride io the bomb, and
the leals, was wleo indicnied Ty the preparation
cf special carlificates Jor Crossroads
participents, supiler to those issped For
gratleationy, promulions, awanls, snd rites of
initiation and passage, such as thase given o
people whe "crossed the ling® at the conaler
foor the tirsb tine.

Finally, the emphosiz of the teses as a kev
demonstration of VLS, pirwar anad plalial
leadesship was oven evinged from these critical
of Operotiow Cressroads.  Ssaator Scofl Locas



uf IMlinoig, ene of % handfol of Congrossiongl
npponents of Crossroads, pointadly asked, "If
we are making plane to outlaw the use of the
atomic bomb for mfftary purposes, why should
we be making plans (o display alomic power as
an instrument of destruction?™  Barmsher words
were spolken by the Rev. A, Powell Davies of
Washinpgton, D.C,, a Unilarign paster, who
thuadered” frm Lis pulplt thar the widaly-
roprinted  piclure of Admirals Blandy and
Lowry, cotting a mushroom-clond-shaped cake
with Mrs. Blandy lo celebrate the successinl
thiggnlation of Toinf Tasxk Forece One wag
"utterly oathsome'

T
i

Try 1o fmagine youracll for a moment 4
continental Buropean, wondering,
brooding, asking yoursel! a hundrl
times a dav, will Amselca lead us?
Then imaging yoursell being shown Lhis
pictere. I I had the pothority of a
priest of the Middle Ages, 1 would call
down the wrath of Gl upon such an
obseenity. I would damn to heli..these
trailors to humanity wha canld
participate in such o monstrous betrayal
of sverything for which thae
brokeonbhaearied of rthe world are
waiting %

v

Admiral and Mee, W, H P Blanay and Rear Adwmiral F. 1 Lowry calebrate e end of Opergtion
Lrossroads and the dissointion of Joinl task Forve Gne af Washington, 0LC, in Novambar 1046, The
angel food cuke drew criticism.  [FPlctorigl Histare)
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LEARNING T LIVE WITH THE BOM’B

Operalion Croasroads also was ivtzoded to
demonzlrale L5, power and the abilily 1o
come to terms with the bomb for the citizens
of the United States. The basic dowestie
mossags of Jporalion Croossroads wias plancing
for and supporiing national defensz, The Tear,
inmedistely vniced by mauy Awmscicans, that
ihe bomb would in (ime by vsed againgt the
WVuited Stoates, wast probably in an
unannounced, “sneak allack.” reguirsed wn
angwer [som the military and polilcal leaders
of Americe. Crosscoads was the first yahicle
for thal answer,  Admieal Blamly, spaeaking on
the larger issne of why Crossroads would
proceal, stwted Thal The leats stamd oot elearly
0s o defeasive measurs," stressing the operation
wonld delgrming the how amd why of naval
survival in ths atomic oge. By oo skretch of
the imaginatiom san such sleps ol caotion and
econoany be faken as a twsat of apgression,
I, hecouse of soeh o false ocssumption, we
failed 1o carry oul these cxporimenls, (o leaen
the lessons which they can teach us,” said
Blaady, military planners and weapons
dezipners "would e eropioe thelr way alogg a
dark rowd which mipht well lead (o asother
and worse Pearl Hearbor™ ‘LThe fear of a
worst Fourl Harbor was, howover, nol
alleviated by Crnsarcads, but wappified.

In the efterwatk of Able and Boker, the
governteenf wae placed in the difficult posilion
of stressiog the poteot power of its pew
weapon o strengthon its global leydership rele
whilz at the same Hme oftempting to soothe
pepular fears,  Thus public slatements Trom
Jeint Task Foree Oos smphasized the terrble
sffect of the bombs while knocking down 1he
strow wan of lwagined wids-scale death and
tesrruclinon ax s remoll of the lests. Adinienl
Blandy on nnmmercoe oocasions ropeatcd  the
facr that sowe “wags" bad stated after Able
that Biklai sbould be renamed "Mothiog Atoll”
ur "Ne Atoll Atell." An actitude of bustness as
nsual was stressed ot Biking, too. Qo at leost
one larget voseel, USS Peswecoly, (he ship's
painted battle record was augmentsd with &
muzhroom  clood #nd (ke worll "ALE" in o2
ploce ou the record previously resseved for
narrow ceedapes wilh death, such as hwmibos:
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allacks, Yol the classificd, muare sephisiics el
analysis of Able and Daker, never released (o
the publie, showsd far worse resolis. Assessing
“onmbal readiness," the Buresao of Ships groap
found many of the "surviving” vesacls wonld he
virtnally dead iz the water, their boilers, radar,
radia, and equipement out of cowmission, and
their crewe dend or deing from radiation,

Thy Tears of wromi; scicaligs that The Bumles
desarvedly tmerible imags woufd be Jessensd
was alan widely reporred. William L.
Taurenes, e ‘desn of alomic repueriers” wlo
aad covered the Manhattan Yrojech, Trinity,
aned the amuie bombing of Tapan befure poiug
ot (0 report Opatation Croestoads, was highly
sympothetic o the poveroment's view of the
new alomic ages eince he was the only media
rupresenlative privitepold with ga leside visw of
the tep-secret Manhattan Project prior to
Hireshima, A vonlidante of many ub the
“fathers" of the bamb and responsible for
welding many of the initial public statemsnts
ahow the slomic bomb, Lacreoes viswed it oz
tha beginning ol a new age of hopu, perhaps
mers 5o than fear, Critical of what he termed
an "uwreasoning fear" of radiation, Laorencs
alur cither owertly participaled in haocking
down the straw man or Frmly bslieved Nawy
Asgertiong, noting in g famous dispatch that

Buliore Bikim the world slooml inomee of
this new cosmic force.... Sinee Dikind chis
Teeling ol awe has larpely evaperaiod
and has bezu supplanted by a sease of
relicf unrclated (o the grim realily of the
sifuatics.  Having lived with the
nighlmare for neacly o yearn, e averape
citizen is now anly too glad to grasp at
the imsizsl means Thal would  cnahile
bim to regain bis peacs of mind, [ls
bhad cxpected ooe bomly to sink ths
ealire Bikint Meed.... He had even beon
told that svervone participating in the
tesf would die, When none of thasz
things happened, be is ooly too eager o
ennclode thet the atomic bomb is, aftea

sll, just snuther weapun®

The emphaziz to allevigte fzar did prodoce
some results, A few foreigr obeervers
ridiculed the bowl; Seviet press eccouols



'minimized ke eosalts," while "an Argentine
radie announcer said he would broadumst the
soiad of the explosion® of Able, and "then goave
a Indicrove peep™®  Public fears, balslerad by
the clever monipulation of the straw man by
Teinl Task Foree Oy aleclined, thooph the
majer reazom for less Awmerican conesrn, al
least for a whils, wos because of what Nonnan
Cousins Llenined the standarvdization of
catasiranhe einge "pfier four Lombs, Lhe
mystery dissolves into a pattern® Lanl Dover
nnles his was hocaase "there ace distioel limils
on weoply's capacity Lo suslain interesl inoany
ssne--even atmoic war!™®  Thus, Bayer notes,
the "short-term effoct” of the toste *was (o
dampen fears of the atomie homl.... Feor
governmonl spokssmer and vlherg secking (o
muts "excessive’ ood “hystecical etomic bomb
fuare..the apparent “Tailore" of (he Biking cosl
was & godsend ™

Suriving |‘H
Arehives)
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THE REALITY OF THE BOMB:
RADIOACTIVE FEARS

Wit Operalion Crogsroads did iospio: Tear, for
“rolisf was wot the only reaction. for Bikini
hecame o sort of ideological battlegroond, as
ile symbaolism was appropriatid Tor dUTeeent
polemical porpasas, ** ‘T'he issne that
ultimately iudoced fear, even owmong the
military, ansd which in time ciached (e pobilic,
was nol the dastructive power of alomic hlasts,
hot of the rodietion thet followed. The dav
alter Gaker, The dew Tork Times cditerial
mnted rthat the test had introduced o new Eactey
in mucloar war— the hupgs mase of radioactive
woter which way fall oa & ship*® LUffots ta
keep the brue lgssun of Crossroads--lhe virlual
destruction of the target fleet by radicactive
contaminalicn—lailed u« the news aowly leaked
cut, For the Navy could nol kiep Lhy fale of so




rany capitol ships and lesser vessels oot of the
public ops, wvwen at far off Wwajalein,  As
David Bradley noted wpon his departure from
the phost flest of contaminated ships al
Kwajalein, leaving the ships behind provided
onty the “llusion of escape™® The accountiag
o ships "lost” to cuntaminglion, first alludsd Lo
in Crossrpads releases in Seprambear 1940, fed
a growing fear of radicoetivity that was
enotirmed by coler photographs of stom-hlasicd
iternal organs and blood-swollen bBrains of
irradiated test animals published in Life
magarine iz Augasi 1947, The selection of
poats and pigs for test espostre becausc of
Thedr inlernal similarilics (o hymans reinforeed
the prim, if not devastating impact of the
nhutos--these could be the radiatiop-destroyved
remaoius ol peyle. Boyer has slxlod, il was
Rikini, rather than Llireshima and Nagasaki,
that first brooght the issue aof radioactivity
compullingly lo the npation’s consciouspess.*f
The I8 publication of David Bradley's No
Flace o Hide and lts grim message that the
real story "was oot the spectacie bur the
ullermath," and the 1949 publication ol an
article by Drew Pearson that added up the
various press releases abont the sinking of
contaminated ships and reported (hat the
sinking of 61 radioactive vessels constituted #
"major naval disaster" lucused more public
grtantion oo the Crossroads radiation
problem.*  Ono government rusponse ro the
nows was an attcempt fo focus radiation fears
only on hombs detonated in or on the wate:--
50 Civil Defense handbooks discossed at
length the effects of an atomic attack on a
harbor, which prisumably only then would
releaze a "radicactive mist" Left tnemphasized
were the foniving effects of neutron radiadon
from an air bursl, or th: possibitity of lingering
radiation g sueh a circumstance.

P. M. 8. Blackert, writing in 1945 in an altengy
to sllewiale the "nuclear neurosie,® drove home
the puinl that The povernment was glressing,
narmuly Lhat

ot Huoshima aud Nogasaki, where the
bamhs wore cxploded well wp in Lhe air,
it has hecon stated that vsry hilile
radioactivity rewained.... On the ather
bond, after (e wvnderwalor {esl
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Independence gl Sun Frynciico in Junuarp 1953,
ready for sicking as a térgst off the Furgllonas
after three vears of radiciogical fesfing and wre
g5 a Dicing whip for rediation monioning and
deconteminalion.  The hulk was racestly
dizcovered in 3,000 feer of water. [Yan
Francisco Mardtime Natlong! Historcg! Park)

ceplaziun at Bikini, inlcnse radioaclivity
remained for several months in the warer
and ou the ships which had been
doluged with activie walr, and  wouold
have killed all living things remaining
thers for any length of tine.®®

This moesage muted the fact chat the deadiy
radivactivity remainsd for more thag several
months, leading to the sinkiug of nearly

svery larget ship within a four-year poriod
after the tests, and no mention was made, nor
was [he tlunger fully apprehonded of the indtial
burst of radicactivity during s detonation aad
its effects.

in the ezod, Crassromls bed a tremendous
impact, in its time, in refocusing nclear
apprehenston from the Dlast effect to the real,
more pelent danger of the radicactive “toxing'
left by rthe bomb. The significance of this
leseon has beso forgotten, however, 10 the era
of the suhsequent development of the hydropen
bomb, which introduced wot nnly the capacity
My vapocias ocls and devaslats vasl regions,
but destroy oations and dust the glabe wilh
highly radicactive fallout. In an ape of
mepateonapgs, 1he pre-1954 “simpler” age of



kilolonnage has faded from memory with the
exceptlon of "key' dates, such oz the Triniry
erploston, ur the warlime use of the bomb.  As
Lloyd Graybar notes, Qperation Croseroads s
now obseure, ity role in the meclear arms taco
for the most part forgolion, scarvely cited in
standard histories of the bemb ar of the Cold
Wat, and its role in necslevating the Cold War
siill the topic of debute,

Bikini Atoll iz betisr remembered for the
Bravo test shot of 1954 thal ushered {n the
new, more terelble era of the H-Bomb, and for
the French-nzmed hathinpg suit thar
charselerized bolh the sexval imagery of he

bomb and an attempt to find some clemsnt of
Lhumaanity in 4 weapon thal arooses! anathoer
primzl instinet--the fear of racipl annihilacion,
The linkage it mare than symbolie, for the
response to the theeal of extinction is increpsed
uilorts to ceproduce.

For o tew, Bikini snd Ofecalion Crosseoady
represented & crossecads in their own lives-
particularly for the now exiled Bikimians, the
‘unclear nomads' of the Paoific, and surviving
Crossroads veterans, some of whem ara bartlng
orippling und futal diseases traced o their
gxposnre (0 the contaminated ships asd (he
fallout of Able and DBaker,
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CROSSAQADS AT THE BOTTOM GF THE
SEA

The sunken ships of Operation Crossroads, now
braught out of cbseurily by theiv archoological
usrcasmnnl, not only join the sltes, memorials,
monuments, and places that commemorate the
dawn of the atooric ags, but alse provide the
material means fo cxplore the motivating
Factors and resulls of che Able and Baker tests.
What do the ships represcmt? At ooc level,
they cmbody the fivst homan attempts te
grapole with the bomb, av [rst by canfroatiog
it, a5 reproscated al one stapge by the Ycan-do¥
attitude of the crow of the battered, radiogetive
LSS Skgre, who boarded their beached sub,
pumped it oul, ran up the lleg on g bent
periscops, Hred up the dissels, backed off the
reof, and anchored with the fleet as 2 "Tive
ship.™" At a later siape, the ships reprosent
in a wvory real scose, in their most compelling
role, tae ultimare dilswimo, when the problem
af conlaminalicn amed kence "living with (ke
bomb was found issurmcountable and the
option taken was the “illusion of escape’-
leaving [hem at Bikini as wrecks, or laking
them o Kwajalein to rust and eveotruvslly he
sunk our of sight and out of ming,

The ships are alsw arlifacts of the key factors
motivaling Crossroads, represeated in part by
the seleclive abripping of the wasels,  The
spectacls of destruction, a demonstration of
weallh and power, kad to be reconciled with
thrifty Americas public opioion  despite the
intention of the message te foreign avdiences,
Thus an cmphasis was placed upon "obsolote"
ships, scrap costs ve replacement costs, and
the removal of cortain “valvahle' objacts and
gouipment [rom the target ships. Archealogica:l
examinalinn of the targel ships a1 Rikini shows
selective stripping of some weapons, but ooc
all, such as two of Sargtoga’s S-inch gua
bmesges, anel the retenlion of many of the
d0mam, Almim, and singles 5-inck guns and gun
directors, as well as the removal of Pelorus
from thelr stands on the exposed aress of the
bridge amil 1he remaval of only the clacks from
Largek alrcrafi,

The paciscopss of Apogaos soud PHoish wers
removed alomg with FPifoffish’s tarpet-bearicg
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; i remaved prRor to Orossroads,
fike those of tite other fargets.  For most of thesg
vessels, fhe Dells ard the major fangi®le reminder of
the ships. {NFS, Candace Cliffond)

trapsmilters. Yol Apogon’s TRT was left
tehind. Cleerly the stripping wes insofficient,
tf not token, as demenstrated by the rotcntion
of many valuable items, and the snbsequent
reoblerss with the pilferimg of medical supplics,
linen, and food from the tarpet ships duriog
Operation Crossroads by the coews of lesser-
sepplied support ships. The anpument that the
ships were not intended to be lost must be
halancod with the fact that a speeial cmphasis
was placed on the removal of ell cerswonial,
oarnamental, and “historically significant
artifacts [rom the ships, suck as commemaorative
plecques and hells,

The presence of the Japaness ships is material
praof--along with the ships® mooricg i the
[a13] eone, and the undocomenicd sioking of
e searcely asscssed Nagate--of the significant
symholic role of the bahleship, Nagma alone
staads apact from the other ships o6 being a
vessel whose pre-Crossreads history establishes
tls Crosrroads sipnificance.  Nuopato, like



Sakaws, was brought to Bikini to die under the
fatal blow of the atomic bomb,

The large number of test gauges and other
instroments pbservad on Surgiops are indicarive
of two hpman phenomens,  The fesl is the
adaptation of technology ro comprehend the
incomprehensible--namely measuclng the Eoree
and activns of an alomic hiast. The
imstruiments, as sophislicated as (he inclinometer
aauges That still rest on Sarareas™ beidgs, aod
as simple as Hn cans and the ruptured foil
peak pressure gauges on the ubiquitous
"Christmas Irees” and the indentalipn pressurg
sauges that litter the flight deck and aftermost
S-inch gon mount an the charrier, are
compelling micro-artifacts of humanity's
attempte lo grapple with the bomb, just ae the
ahips themselves are the larger, wacro-artifacts,

The acenad pheiomenon i the ahandonemen of

the gauges, roflective of the radiomuoclide
contamination of he ships and ihg water which
brought sbout the decigion e abandon Lthe

huarien VISHORES

NOSMOKING

MNa sowvenirs 5 the G!‘ﬂ'f:r of the duy
fatiorel Archives)

project, leave ke wreeks, and sink the

continninated ships left afloat.

CONFRONTING THE ATOMIC AGE

In viewing and visiting the wreeks of Operation
Crossraads, and trying (o prognosticate a
proliable Tulure fur Lhem, a fow thoughts come
i mind, Toople have an atiraelion 1o horror,
and & human need, ar leasr for soms, to
conlront thelir foars, Rikini offers tho
opporlunity o face the ulimate horror of our
socicly--nuclear destruction--al a lime when the
undcaghed atom was sofficiently powerful to
rend steel, vaporize water, and sink capital
shifs, At the same time, the power was aot so
preal 26 (o leave noo trace al oall Tl a dark
bive, desp crater in the atoll, as wuos the case
with Bravo's hydrogen st i 1934, The shipa
provide a human scale of reference, a
checkpoint from which Lo begin o comprihend,
at s now minor scale, what Able and Tinkert
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progeny can reap. Lhe power of these "small”
bombs tu sink and maim a ship are
represented in the mangled, "stomped flag”
(filliem, D twirled, hall-sinashal Arkanxas, the
split hattom, toppled stack, and dented fight
dzck of Yaratoga, and the abaodoned,
irradiated, capsized hulk of Prins Fugen,

The signilicane: ef the bomb and whel & had
done was nof [est an contemporary ohssovers
and parfivipanis, and 15 mulerially reproseeied
by the taking of souveniss from the ships aftec
gach 1csl, Thus pamted signs rhat command
vizsitors to take "No Souvenirs” occasiomally
appear o the phatoapeaphs ol seerched  and
mangle:! ships, Reflective of the pilfering of
the radioactive Trinitite, the collecting of
sowvenirs (rom Bikind was done without
apparent concern over the possiblz rizk, David
Erudley seports that vae man "eollected a
chunk of metal from the ship considersd to
huve beon nearcst (o the blasi® after Able,
“He lal it stowed sway iz oa locks beside the
bed. Then one day somebody was checkiog a
geiger cotuter in the vicinity and beogan to pick
np a atrong emisilken. AL ooce he tracksd
down and tocated Lhe lusl snd showod s
amxious owner that he'd besn slceping in a
shower of gamma rays™®  Reporis of luoting
artitacts trom the ships, notably vonaing lights
from Sarwioga n vecenl yoars veflect Lho
vompnlsion for seuvenizs {ram this alomic
gravevard, as does the removal of shells and
wive-washed dead coral by wvisitors to Lhe
Bikini ficld station, inclling the archeolopical
pssessinent team and the wmadiz epresentotives
thers at the samp time,

Yot the implications aod ceality of the hombs
at Bikini is too much for some peaple, While
cpme gonfront Their Fears, others deny them,
Thiz is Feund o the need by sowe to focos on
tbe oon-vuclear hislory of Lhe ships, a
pheagmena that bepan before and dusing the
tests as war reeords aod the symhbolic value of
greal" and fumous ships weee louted, Serdoge
iz perhaps most reflective of this, for i was the
most sulogized of Crossroads’ viclims, 1t can
be argued that Sarroga ot Bikind wes o 2
great extznt not the same ship commissioned In
1927, nor the ghip that had fouphl pilehed
baitles at sea during the war. LU'o be thosa
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things, the chip would have (0 have sunk
during those times and in these rales.
Changed and modified for Crossroads, the
carvier wix reflective of & tew rewlity and o
new role,

Cepanographer Willard Raseom, working at
Bikini during the various nuclear igsts of the
carly 1950s, wrote in his memoirs of how he
and others sought to dive Sararoge, "famous for
ils exploits in World War TL” This relling
comment demonstirates the human
preoccupation with the “great," or as Bascom
teemud the carriar, the "wonderful"  The need
tnn dive rthe ship was o sce Ssrafopg, ool Lo
assess what lhe bownb had done, apd in this
Lascom was and is oo diffsrent from anyons
clse wha hag cvor dived sl Bikiod, includiog the
Maurional Perk Setvice team, as wall as those
who have tocused snbmecged archeological
efforts on famous ships Yike Monifor or Tilugii.
Wi tao al fimes sueoumb (o the historical aura
of a famous ship. The peed to confront and
touch the ship was powerful (or Bascom and
his colleagnes; "Most important, we walked, or
at least tonched down, on the flight deck
stireing, up wisps of dest The fmages thal Lhe
ghip evoked were nol of Crnssroade or of the
bomb. Rather,

Back sbeoard cur LOCM the four divers
wore wnaiatly pensive, our minds still
communicating with the spirits o the
Saratoga's loup-gone pilots and croew.
Having wisited (heir ol havols, oor
winds reconstructed the ship as it had
been in its plory days. We could see
the: untfprmed fzures on The rail of the
bridge and A-5 oo the deck, ns the
ghnst ship streamed through the fourth
dimenzicn, running inte (ke wind liks the
Flying Dutchmao to launch phantom
airerafl],™

The weed o deny the bowmb's impact on the
ships, and by extcosion imle our lives, is else
reflected by the reaction of some of USS
Arkgnzas’ crow, The 26,100-ton balllship,
popularly but incorcectly thougit to kave been
lifted up, end ou end, in the Baker blasl
calomn, wag nometheless Dattercd, smazbod hall
flat, and capsized to lie boteom-ap in 180 fesl



uf waler, Viewing color slides and vidsa of
the wreek, some of Arfwnsar” crow at the dib
monual réunion in 1990 queeiened e ship's
itdemtiry, ome man misiakenly sioling rhat ha
had seen previous footage of the hertleship
upright, s guns pointing forwerd in thei
turrets,  Anothor wrote that he was "amazed
and spellboynd,” hecause "somchow, T had
abways Imopgined that owr Geand O0d adg., was
sitting upright oo the battom of the ccsan flooy
still looking ag pallanl as she did Lthe day ¥ last
weont ashore {n 19467

The [ature of (he ships al Operation
Croasrowls might be more gecure if advertlsed
a5 a collection of grear and famous ships of
World War 1l and & muscamn of warliee ghip
types. Yot tourisin of the sire may hings wore
in the long tun o Its réle as montneat ta the
dawy of the atomic ape snd 25 & muscum of
materiel remains of the aldtudes, thoughls, and
aptons of that time, The hnman aced to
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coafront the past, even ity wnplrasanl aspocts,
is ingrained in our cullnre, as shown by
togristn of battlegrounds and other “sacred®
sites sanctified by great loss of We in war or
viaiting scencs of disaster, such a5 the
Tohustown, Peonsylvania, flood, now a onit in
the Hatiozal Park Systerms.  The tourisrs s
Pearl Harbor, Custér Battleficld, Johostown,
Dauchan, and [Miroshima conltont their buman
mortality and perhaps reaffism theéie joy in
poersanal survival,  Bikind, withoot Joss of fife,
faces a dilficult challenge in that people miphy
have difficulty In making that same assoclagon.
Yet the specire of che exticction of all like
clings oaly to ouoclear weopont sites, Az a
member of Lhe first generation to live
completely under the nuclear sword of
Damaoclas that ways slung at Trinidy, Firoshims,
Magasaki, wnd Bikini, the ships al Crogsroals,
more g0 than any other site or battlefield, gave
me the fiest ttue opportunity to assess my
mortality, o5 well as the woolds.
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CHAPTER SIX: NUCLEAR PARK POTENTIAL

Danlel J. Lenlhan

Making Lhe sunken fleet at Bikinl ioto a marine
park carries with it two inherent concepts thar
arg common o all park lands. Ons is to
presurye something of value for future
generations and the other is to create
"pleasuring grovmds® for the prosent.

The values warth preserving in Bikini are tied
to history and archcolegy aod the wpatuoral
diversily of lile {orms oo the ships which aow
comprize artificial reefs in the lagoon. The
ships' muere immoediate role az pleasuring
grounds for recrestion are dee 1o their
dramatic appeal as diving atiraclions for nse by
a large andd growing international population of
seuba divers. Additionally, they have
educaticnal value as che focus for an
interpretive progran aimed at the full spectrum
of potential park visilors--divers and nondivers.

The socioeccanmic implications of a marine
perk of rhis magnifude are considerable. The
fact that a displacsd society might use the
atomic pollution of its eaviionment virtually as
the foeus for its ceestablishment and
revitalizatinu 12 alin sipniticant a5 5 modcl
bBeyond the innnediare case of Bikio,

PRECEDENT

There 1z precedsat in Micronssia For World
War Ul perind zbipwrescks serviap as siinuli Tor
cernnmic prowlh. Truk Tagoon is by Tar the
mosl dramatic oxample, although sigrificant
vizilalion aleo oeeurs for purpesee of wreck
diving al Suam and Palan, [o the lalier cases,
however, the shipwrecks in Apra [Tarbor aed
the Jagoon aé Palau are sccondary (o the
cxesllenl reel diving which s the primary
allraclion (or saport divers,

Other parls ol the work] have capitalized on
shipwrecks Tor livingtrocreation attractions,
inchipling the Greal Lakee region of North
Amurics.  Falhom Fivie Prowingiyl Park in
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Tobarmory, Cotaris fnow o [edoral pack), was
one of the first to fogus specifically on ship
remains as a diving attraction, Others in the
Great Lakes include Isle Boyale Naticnal Park,
a matural arsa {a unit of the U.5. Natinnal
Park System) in which shipwreck sites were
inadvertently incloded when the offshore
tonndaries were establishad. These sites have
becama the focus of much altention from
divers, and a sophisticated program of
custodizoship for the shipwrecks as resources
was put into effect by park managers, Other
shipwrecks have become important o the [ecal
economy of certain Great Lakss communities.
The State of Michipan in partievlar has been
very active in establishing state boltemlands
preserves (o engure that a degree of proteclion
oud eontrol be accorded shipwrocks,

There are two ressons thot Crreat Lakes packs
have focnzad on shipwrecks in advance of ntost
macloe areas.  First, the cold fresh woter
presecves both mmetal and wnnden vissel Tshric
wuch hetter than does sall waler,  Seoond,
there #=re no dramalic nalueal cosonrcce Lo
vumpele for diver's allentfon a8 is the case in
cuzzlal marine parks. The State of Yormont
with gimilar resonrces in Lake Champlain has
likeawise developed an underwaisr pressiye
system oricoled bo shipwrecks.

PARK APPEAL

Unique things have special appeal az pazk
abtractions,  The sunken ships at Li%ind are
unique in several ways besides being the only
ships sunk by noclear weapons. Thay inclode
the galy aircraft carrier in divable waters. Just
the size of Sararogg makes it an awesomea site
te behold, 1t iz virtnally intact with planes and
sarmamuent, ougily accessible at depthe within the
communily sizndard for sport diving,

Additionallv, the selection of wessels which lay
om The lagoon floor have wmosual Bistorical
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Underwater visitation by nondivers it one of rhe preatest sreas of potentig! growtit (n marine parks.
Forty passenger submarines have been found comvrcially viakle i several peris of the world; this
porticniar oae Ie ic Guiam, (NP, Jee Stoykowski)
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significance:, T s rare {o have several warships
wilhin ranpe ol divers, 1ot alone ghips as
historically significanl as Sarafaps and Napeto.
The TLS, ballleship Askansay, (wo submarines,
the badly damaged remaineg of two U5,
deslroyers, Aoderson {recipicnte of 10 baitle
stars) and Lamsan, (wo transports, and a
floating drydock, a vard oiler, and sevoral
landing craft round owl an unparalleled
underwater museum of WW O relics,

Most of these sites arz at depths thar are at
the ouvter limits for safe sport diving, Thoy are
net, however, undivable and are certainly within
ranges Ihat 1the advanced diving communiby of
ardenl wreck divers would find extremely
attractive.  Althowgh Sarqipge sits on the
lagoon botforn at 180 feer, it is imporlant 1o
note that the (light deck is at oaly 100 fest
and maoy fascinating dives can hz mada o its
island, rsached at depths as shallow as 70 foel.
Pilotfich and Apogon, Bglgo-clase zubmarincs,
may bz the focus of a thrilling overllight dive
which dozs not excesd 150 fect. In many
alher locations each would he considered 3
main attraction in its own right. The beached
LCT-1175 would make a good anarkel or
shallow-water dive far novices.

Desides the nnigue shipwreck popolation, Bikini
baz an appealing coral reel ¢nvironmunl which
has had Nide disturbance singe the testing,
making it vnusuvally intact comparad to many
plecce in Micronesia. Lven the lzrgs numbers
of sharks outside the resf way be o diow o
certain advanced divers and underwater
photoaraplers.

Cther aspects of Bikini which wake it
appealing a5 a dive site ars the pociwily of all
the ships to each other and the faet that they
are all withia 3 15 minnes boat vide finm Bikial
island ju a relatively protected lagoan.

If there were o commerciol diviep Eacility on
the isfand, it is herd to imapine o more
bagistically feasiole diviug resort. There is ont
a great deal at this point to held the atteation
of the noadivag poabliz, but chat wmight be
remedied 5y orienting the iutecpretive efforts
ou the whele wlood to a voclear theme. Many
sioncer gindlivcs have been conducied un Bikini
regarding radinactivity, and there are faw othar
placte i which as much hags been learned
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about living with the ooclear age, ag oppuscd
to dving with it.  An Interpeetive center or
muzeum wiich includedt arrifacts from the ships
and others breught From ahroaad could
capitalize on that theme. ! thz ohysical
rempants of the blockhouses aud experimental
agricnltural stations are preserved, they could
be a facus of interpretation efforts by Bikinian
Park Rangers nr commercial tonr guidcs.

It would be important alse to maintain the
writlen Tegavy ol what happened at Bikind in
the form of ap archive located on the island,
This should become part of the palrimony of
the Bikinian people rather than being avcessible
only in Far-flung librarics around the globe,
toclnding material that bas becoms declassified
alL Los Alamops and other centers.

PARK PROTECTION

{1ne nf the mest critical aspects of patrk
managemenl g protechion of the resources
which form the busis of the park. For oor
purpnses, these can be divided into the oatural,
cnliural, und scenic values associated with the
gshipwrecks of Bikini. These includs systemic
factors such as the scological hcalth of Lhe
lagoun, which shoold be the fogus of ongoing
environmental momitoring.  Lhey alse includs
the specifics of visibor use of the dive sites
which iz the focus of oor presont discussden,

The mewt ellietivie 1ools Tor el prolcciion arc
the: righl halance ol edoecation and enforcameanl,
Mo allrition to [he omdorwater environment
nf Bikini coan hoe milipaled simply by eneuring
that wisilurs ate awsr Lhey arg in o marine-
protected aren. Beesuse o large percenlape of
the pelential visiling public comes Mrom nations
that have heun cxposcd Lo maring park
voncepls, cduealion will be an cepocially
imporlant part of Lhe resonric pretoction
process,  Sporl divers vigiting Rikini should
know that they are in o park, Lhat there exist
clear cnlorecable regulations, and that they are
gapeeted Lo live try them,

Thi: cthur neecssary parl ol the cquation s
enforcement of Lhese rogulalions when any
flagrant violations occur. It is lmportant that
g enforcement officer is available o the



gutdes and that infesclions are reporied aod
impartially dealt wilh,

Whatover rules are decided om, it i eritical
that removal or disturbaonce of artifacts on the
ships is profibited. It seems stramge i think
of "disturbing” ships that have been the bargel
for atomic bambs, but what & really boing
prassrved is not the ship but zather a listaric
sgens, Le., the shipwreck. iU is possibls in very
short time to vemwove much of the magic and
ambipnree of u shipwrock with erowbars and
hammers.

INTERPRETIVE/EDUCATIONAL DEVICES

A lpsie teaet of park management is thai Lhe
visilor sxperience cau be significantly eshanced
with an imagioative loterprative program.
Educational devices alse help proteed the
reacurces becanse lnformed visitors tend to be
more respectfol of respurces they understand.

Among the deviees that have been most
succegsil In underwater parks are breochores
that explain the natore of the reromree and
messages that help alert the diving public to
what they are szeing and why it iz signilicant.
This may inchule larps-format ling deawings of
shipwreck xites pud plesticized schemarics for
ugr underwater.  These ovient divars (thereby
alun increasing the safety factor) and help them
comprehend what can be an overwhelming
number of wisual stimuli on a complex
enderwater wreck site,

IS, Y.
Fhodenuoater mivipmients are appropinle i foma
cares,  (WAS)
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Fxhibity i a Weiler center van e usefild for
interpreting shipwrecky {0 nomdivers or prepping
vers for visits 1o sites.  (NPS)

Short, adited vidue tnpes ol ench site with a
narralivi: lasting 5-10 wiontes can olso prepars
vicilors and raies cxpectations of what may bs
seen on the dive, It alse permits the narragor

Puckape of miulerials cxperiucited with ar fsls
Ruyele Nationo! Park Inefudes zenedls trachure on
atf’ e wreeks, topside foldont an o punicle
tyrc-:?k sie, and plasiicired wnderweater frafl pide.
IS
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Foldont drockure Yhat fnclidesy e drawiay of a
poriculer vresk, Ristoris pheato, wnd oker pariien
dJuia to he consnfied by e visilor Before diving,
fivPS)

the opporlumiy b veniify hazards or poink oul
fragile fealuree which should not B disturbed,

A visiler csnter which housed bach 2 mussum
of nuclear testing and varions sxhibite shouldd
eot be probibitively expensive and would saable
tourigts (o understand the full sipnificance of
what pranspircd ab Rikini, Part of it shoultd he
dovisleed tn the portrayal of the traditional pre-
test Bikinian lifestyle and the suhsequent plight
af the dsplaced populotion. This may also be
attractive #s a mechanism lor prescrviog local
koowledee of traditions which may be casily
lost.  Althoopgh the persoosl reeollections of
older gpenzrvations of Bikinians are the greatest
repositary of ihsse folkways, there exist a
number of anthrnpologicnl stodies that may also
pravide some heip in this regard.

It would be an intrigning challenge for an
interpretive program to convey to the visiiar a
multifacelid expericace--one in which they had
some foeling For whar teaditions! Bikinian
lilestyle was 1ike in cenlrasl (0 what happened
doring the period Bikin: played 3 part in 2n
interoational poatwar palitical theatsr,

Though killed as an “cxpesiment,” i is clear
that Crossroads was also a "stateenent*  Ifow
the tests were wiewed vaviously by Americans,
Japaness, Europeans, and the devsloping Soviet
block natioms provides lascinating subject
matter for an mterpritive program.
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Three-cimensioral modely of shipwrecks on fhe
Dofrewn con be wyed gffectively i o vigitor cenden
This avample & of e USEY Anrona af #he TSN
Arzong Memonal at Peari Havbor, (NP5, Lany

Muriiy)

It is importaat ton that the full significance of
the lesting is apparcnt (o hoth diving and
nondiving visttors,  Part of this can he
accamplished by o diorama of the fagoon
showing the ships in place on The botlem and
“nlay-on-demand” higlorical foolage thal shows
how they got there,

Laslly, firnthand visits by noodwing visitors
should be carelully comsidersd.  The use of
submersibles for transport of visitors in a tonr
bus arrangement bhag besn commorciaily
suecassful in recent years in Guam, Cayman
Tslands, Hawail, aml Saipan, amang othar
places. The prolceled naluwe of the lapoon
angl the presence of sueh doamatic listoricul
remaing wonld make this a potentially lacrative
colerprize in Bikini. 1t Las the importaot
aspoct of lasing abtroctive to the largs
populations of visitoss who do not dive or o
which only one memler of the Fandly dives.
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The WNuttonel Park Senvice fv experirentime with ipecied earphones that visflors could na
i hear wircless comnunications from o gulde In the warer or in g bogt on the surface. (NP3, Lany Murghy)

DIVING SAFETY/LIABILITY athers, This includes conduct on the sorface

in boars ns well a5 on Lhe dive,
It should be undorstood at the oulsst Lhixd

diving 16 not o visk-free activity. Diving on Parhaps the most problematic srea comes in
deep shipwresks is esspecially risky and trying to evaluale the compelence of visiting
peoetrating them al depth offors another divers, and it ie strongly recommended thal no
méagnitude of harard, This roport 35 not attempt be made 1o do this by the managemeont
degigned to bepin to addrees the legal agency beyond the most standard  praciices.
gomplexities of liability, elaims, ele., that might The laiter wonld include azking to see 3 valid
devolve lrom visitor imjury o a chipwrock ot diver cartification card amd havieg the card
Bikini, Wae can only offer some obsgrvations nymber recorded on the registration [orm,
on hewe (o make this s safe an esperlonge 4s Attempts at (rying Ly cvaluate visitors'
possible, and leave lepal advice to legal experts. equipment, decompreseion protocols, etc., are
Assumitig that o decision had bosr made to ot recommended,  Divers adhere to widely
offer the ships as a diving attraction, it is then diffsring philosuphies and approaches, which
the responsibitity of the TBikind Council o are difficelt o evaluate,  Assnming direct
inform the visitor of harards, previde oversight of their activilics conld only incroase
reaponable and prudent recourse 1o @ persun whatever degree of hability thal may exdst while
who has been wjured, and Lo recever Lhe doing 1tk o increase visitor salety, possihly
remains of g victim of a fotal diving accident. cven humpering il

Anyane diving in the park should ziga a The most critical area of isterzetion for the
registratlan and release foem which ensures site managers would be in the area of accident
that they have been warned of the risks and manapement. It shoold be mandated thal all
understand what eulog they must abide by to boss have radio contagl with a shore Taoility
afford the greatest degres of prolechon to which iz constantly monitored and that first aid

Ind



sl oxygen wdministiralion cquinment are
available on all craft. The mairtznanes of 2
tacozupression facility oo the islaud would he
ideal, lowever, it inay alao e unrcalistic
because soch Paeilitics take considerable
imagintenanze #nd oAare ieloss wichoul  (rained
operdlors in conlinesl radie gootact with
medical professionals. It may be mors csaliatic
to develep a reliable air evacuation program
with the military at Kwajaleio and nagotiate a
protecol for access to thelr recompression
facilities.

SPECIAL DIVING HAZARDS: EXPLOSIVES
AND HAADIATIHON

The special risk arcas for diving that need to
be addressed at Gikind ane those rolated o live
coidnanee and radislion. There is no guestion
that vartous lypes of bombs and projectiles are
sttt intacl on Lhe vessels, and thar rediation
was a serious problem oa the ships shortly
after the tests. The issue at hand is how much
af a hazard these factors now prisent a sisiting
sport diver,

The 1.5, Navy Bsplosive Ordnance Disposat
(ECD) experts who have examined some of the

most accsssible and obvicus bombs and
projectiles felt there was indeed some rigk, b
that it was ol cxeessive, T was (hiir opinion
that if somzone tried hard enough at Bikind, he
or sho conld hurt themsalves, for exawmple, by
intentionally disturbing some of che icems thet
they personally observed in the hanper deck of
Sarafoge.

Thire is some guosstion after consulting the
arvhives that colire explosive trains wers left
intact, i.e., that either the inifisting charge or
major working charge was Ielt incrl in many
cases. Whether or npot thiz is true, ths
potontial for injury of zn individual = still
present because even an armed iniriating charge
can be lethal if discharpsd in the vicinily of
the diver.

1t waz the opinion of the Nationul Park Service
diving team aftor consulting with the Navy
exparts that there 72 an avccplable level of risk
involved in the ordaancs at Bikiol from a park
managcment perspective.  Althoogh live
ordnance iz present and could possibly be
activated by vigorous intentional disturbance, it
is nolikely o be a pruoblem to any but the most
rocklese of park sisitors. Any situation o
which inadvertent disturbance might causs &

Danial Lenihan rakds radiation readings on (he fegoon boviom nod Lo Sardoge. (NPS, Loy Mumihy)




detanntiovg wouhil b considared an
nnaceiplalily risk, hol thal prospecl sppoears
very unbikely, The BOLD cxperts il sule one
bomb which Lhew lell preseated an
uonrzasonable havard.  EQD aperalions at
Bikial are chiscosied Toeiher oo 1990 mderol
(LS Mawy raserl by LE Dadd Reallay.

The: question of vadialion on (e ships iy poing
ta be oo majer concern in che mind af any
ratictial sport diver who [est censiders the
possibilily of diving Fikini, Thiz iz anoarca in
which myth can by as powerful an inducoment
to behavior as rzality, sioce most socicties are
Far From having came to any sonse of
resuliting wver Lhis ssue,  Suffice 1 oro say that
it was nol the 13351 area of counern for the
M eam when it conducted its own risk
asseasmant befors golug to Bikin,

Again, from the pergpective of ponexperts whe
are valled uwpon to iolerptet the findings of
spaoialists, W 13 anr opinlon that exigrnal
ragliation s nod o sigeificant kazard on the
ships af Wikini  Tha MNTFE |eam carefully
sgrutinfeed tests condueled by Nolmas and
Maever, read the pssessment by Lawrences
Livermore Labs, and personally tuok betn and
gamma detsclion instroments on ssveral dives
theaugh the ships and to the sediments o Lhe
Berot of the lagiom, Thers weee aever any
sy nf ewedinrion clangeer pasl whal oae might
capeel from living day-to-day in mosr parts of
the comlinental Tnited Statvs, (A wery coneise
and anthoritative docwment by W, L. Raobisoo
comprises Appendia (1 of this report; it i
recommended (o oany reader inmerestzd in
further mformztion on Lhis subject)

ENVIHONMENTAL HAZARDS POSED BY
SHIPS

The threal of pllufion feome a arassive rolease:
ol fuel ail i an arca ol conceen capressed by
the Biking Cooncil, partiealadly e e cwsnioaf
stracineal collapse of the ship's buukers, The
preblem should probubly be seen as Foblows:
We cao assorle in the worsh cnse thal thoere
arg signilicant quantilics of ofl possenl o sooe
ol rhe ships--indecd avme @5 visibly sooping
slowly Trom Suratogs and otker wesses in the
ragoisn, The question of how much & morc
problomatic,.  Althaugh we mway krnow original

i}

Uil Teads, we doonod knowss hovee aoneh wis loas
ot wreck cvenls Olme omoast thershine assmmd
Lhe wors! case unlil proven wroap.

This leaves the oplion of rocovering 1he ahips,
recoveryy e oll, stolilizing the oil so it
cannal coms 1o Lhe suclacs, o noo acion,
Vrobably tho worst aption would he the
ateempt o salvage the ships,  Desides Geing
cnormeisly vrpensive, the allempt would almos
cartuinly catse & masslve relsase ol oany toel
megaenl beesase of Che derseioea sl comditien
af the wessele, [0 wouwld glso rosull in
destrnetion ol a mater historical fand
economic) resouce Tor the Bikinigas.
Tecovering the oil through "hot-tapping” nay
e possibic ot carries seans risk of incarriog
a major spill and would be moderately
expensive at the least,

MODHING SYSTEMS

Qe imporiant clomeont Inoany diving, park iz a
mogring system for dive beals,  This csblos
the manaaiog dgeacy (o ingroase saloyy Dby
conteolling points of access 1o the wrock siles
and natural attractivns ®hile diminishing
impacts from anchor dragging.

A poud moer s oessentie, Weon sabe dive m
elecp wzler, TEoalso establishes o physiceal
prosence on The sile by the managing: authosity
and helps orisnl he vigilar by ensuring, thal b
ar she begla their dive al a keown poial. The
buoy altachiant also provides a ecliable e o
Iollow back to the dive plalfoem and may serve
as & stable rafercnce poinl Tor decompressing
divess,

Rupulations as o how many hosiz may atlach
to one mooring cable, how they are "rafted off®
lo vach other, e, wlso allows Lho Bikinians {o
indivcily ambablich preferred caveyingn capacity
ol Thi sikee,

CONCLUSIONS AND RECOMMENDATIONS

T responsibly wsscss park valing al Bikind, we
have hid 1o seratingae carelolly L aaepsalive
aspoots, nclocding any hewarcds onoonrees. 11 iy
clear that Hiking offees far greater rewardy aned
somewhul preafec risks to the divng public
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than meost diving atlractions. They are by oo
means vareasensble risks, however, wne there
it no expectation that ouwtdcor parks be
saoitized, visk-free environments.  Should a
diving oricnied merioe park b institoted, it is
important to be clear and honest about bulh
the rewards and dangers and to provide as
vontrolled an eovirooment &8s posaible for the
divers te anjoy this sxperience.

There are several important benefits o a
marine-pack-based tourist scanomy. L is
nonconsumplive of resources, But doss not
pacessatily preclude multinse concepts where,
for instance, traditional fishing practices could
slill ooeur in maosl porlions of the Tapoon. T
is eavirgemenially sound if sepporl hases un
lznd are engineered correctlr and the
devezlopment of park cultnral intarpretive
programs  woueld provide another mntive for
riecslablizhing Lradilional lifewuys.  Besides
Iising, infurmabive o visiters, a living histary
approach miglt help the yooth of Bikin beher
pnderstand Their own heritape and prosent
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them with mlditioral oplions for personed
lilestyles.

If such a focus is adopted in & resciflemeznt
program, it should be done with great
forethoupit and planming. Assistance should
be requestid from apencics and inslitnlions Lhal
gpucialize in marine park planning fram The
nalions maosl likely 1o form (he rescrvaic of
polential vigitors, The Tolluwing procedures arc
recommentlad:

1, Exlzhlith 4 purk cuneept {law:I-'.:-Eum:nl
commitl e which includues park
profassionals from other natioms ard
cnpcession managers, Ipclude
American, Japanese, and Anpstralian
tourismi specialisis,

2. Follow this with a park plunning gronp
b aperationalize whatevsr concopls are
decidad upon.

3 Diavelop a dependable corps of Bikinian
rangees or wardeus,

4, Yend Bikinian rapger trginees to
American and Conadiay macines paks
which manage shipwrecks for periods of
intensive training so they can lzarn
techoiques and options [or protectian,
interpretation, aed diving accideur
mwanapement.  Poasible condidates are
Forl Jolferson Naliomal Manumenl in
Florida, Tobermory in Canada, lsle
Royale Mational Park in Michigan, and
Channel Islands Mational Park in
Califorala,

3. Establish a visitor ceater/oontact statien
which crients pewcomers o the pak
thews and repulations.

&, Bxplare the range of aptions far
interpretaiion, including 2 model of the
lagaon bottom with ships, graphic
displays of the wrecks using line
drawings, photes, and videotape
programe in Lhe visitor center.

' Bnsuri: Lhat Bikinlan culluce 34 given a
prominen! rale in lhe inlerprelive
pruspecties and (hal the bislory aml
significance of rhe Bikinian nuclear



capericnee @5 not memorialized [com
only an Aamerican perspedtive,  Living
hisory programs should by eongidered,

Contact commorcial (pnrist snbmarine
spacialists and discuss what would be
invilved in esiablishing a snbmarine
concession al Bikinl, Consull with 115,
Matinnal Park Servics conpessipnpire
specialists For aldvics on setting up
contracks for sneh services.

Consider a 3D video viewing centor lor
nontdivers. Reqnost assistance from
Mational Geographic Soctety and others
in the technical aspeets of chtaining
fontage and setling up a viswing center,

172

1D,

IL

Lisplosive Ordnance Digpusal leams
should be regquested {o conlingy
examining the siles for any owinancy
that nreecnts cxceptiomal havards o
vigiting divars.

Contacl experts in rnduostry and
governmenl who have knowledge of
petroloom produocts’ potuntial for
pollution after lougterm immersion in
order to explors possible means of
stabilizatiun or vonirel.

Dewelop diglogue between Dikinians and
parks and recrcation proprams affiliated
with univsrsities,



APPENDIX I

TARGET VESSELS AT BIKINI AND THEIR DISPOSITION

Carrlers
mgdepandencs (CVLAA2)

Saralopa (V-2

Battleships

Arkansgs (BD-33)
Pegaia [Japuness)
Mevady (BB-34)
Pew Yook [DB-3d)
FPenngyhynia [BE-35)

Cruigars
Penspeoda (CA-23
Frinz Fugen {TX-300

Sokowa {(Tapooese)
Salt Lake Ciy (CA-25)

Destroyers

Andarson (DD-411)
Covpagnars (DD-371)
Jugaes TDD-A10
Favsan (DD-3007)
Mepran: (LDLD-1UZ)
Muxtie (TIT-413)

Ralph Talbor {DD-390)
Rhind (DD-30d4)
Storek (1-306)
Teirpe {LYEI-A00T)

wWatwright (L0-415)
Wilipe: {DD-415]

Suok as target off San Francisco, Calilerniy, Janoary
77, 7051
Hunk by BAKER ar Bikini, July 23, 1940,

Tatal;, =

Sunk by BAKER at Bikini, July 23, 1948,
Sunk by BAKER at Bikicl, July 29, 1944,
Sunk as target off Pearl Hacbor, Juiy 31, 1943,
Sunk &s farget off Pearl Harbor, Jriy 5§ 1845
Scuttled off Kwajalein, Febvruary 10, 1948,

Tctal: 5

Scnttled off the Waskizgton Coast, Movoember 140,
1945

Scranded aod sonk at Kwajalein, December 22, 1946,
(Mawr York Timar article indicates Decembor 15).
Suak by ABLD at Dikind, fulv 2, 1446,

Sunk ne largol off San Clamoente, Califurnia, May 25,
1048,

Tatal: 4

Sunk hy AELE at Bikiui, July 1, 1944,
Scntted off Californiz, July 1918,

Bunk ae larpsl ol Washington, Qatnlize 15, V948,
Sunk by ABLE at BiZini, July 1, 14944,

Sunk off Ewajalzin, Aprs 4, 1945,

Sunk eff Kwcialzin, Meach 13, Z04¥

(Mew Yore dimes article imdicales April 17).
Seultled ol Ewajalein, Muarch 1045

(Mew Yerk Times article indicates March 5.
Scutclad oFf wajalain, March 22, 1048

(Mew York Times acticle iodicates March 23).
Sunk as target off Kwajalein, April 24, 948,
Suck ns torget off Kwojalein, Febroary 3, 198
Surnk as larrel ofi Fwajalcin, Tuly 5, 1948,
Scuttled off Kowejalen, Marcn 4, 1413,

Total! 12
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Submarinaa

Apagon (85-30k) Sunk by HAKLR at Bikinl, July 25, 144q.
Dentiice (855333 Senl o Wosl Cousl, suld for serap, Yaneary 20, 1959,
Farche (58-384) Sent to West Coast, sald tor serap, July 14970.
Diforfisi {55-386) Sunk by DAKLR at Dikioi, July 25, 146,
Seareven {55-105) Sunk as target off Califoroia, September 11, 1IME.
Skare [55-305) Septtled off California, Octobar 5, 1943,
Skipjeck (55-134% Sunk a& tarpot ofl Calilornia, August 11, 1948,
Tung (R8-207) Scettled off California, Seplember 24, 1948,

Tolal: 8

Attack Transporia

Boanner (APA-GD) Scuttled off Kwajalein, Fehruary 15, 1048

Barrow (APA-GL) Sewttled ofl Kwajatain, May 11,1048,

Bladen [AFA-63) Sent ro East Coast, transferred to LS. Maritime
Commission, Augnst 3, 1953,

Brackin (APA-E) Scuttled oll Kwajalein, Mavch 10, 1948,

Briscog {APA-GS) Scuttled off Marghall Islands, May ¢, 1948,

Beule (APA-GS) Scuttled off Kwajulein, May 11, 1945,

Huite (APA-68) Scuttled oll KEwajulein, May 12, 19448,

Carlirle {APA-6Y) Sunk by ABLE at Bikini, July 1, 1945

Carleref [APA-TU) Sunk by gunfire in the Pacifie, March 19, 1348,

Cairon [APA-IL) Sunk by punfive in the Pacific, May 0, 1948,

Cortlgad [APA-T5) Sent to East Coast, transferred to 115, Maritime
Commission, March 31, 1948,

Crittenden {APA-T7) Scuttled off Californin, Octaber 3, 1948,

Darran (APA-TH Scuctled off Bwajalein, March 19, 1948,

ollon (APA-EL) denttled ofl Kwajelein, March 10, 1948,

Mihmoare [ATA-25) Sent to Easl Coast, transfoered b TS, Maricime
Comntission, Apcil 1, 1945,

(Yaseanacds (AP A-RS) Zunk by lorpudoss ulf Californiy, July 21, 1948,

Genove (Al'A-E6) Sent to Last Toast, sold for serap, Novembsr 2,
159105,

Gilliam {APA 57 Sunk by ABLL al Wkind, July |, 1945,

Miggara (APA-RT} Senl o East Coasty, sobd for serap, Foliroary 5, 1950
Tolal: 19

.5Te {Landing Ship, Tank]

L&T-52 Sunk In Pacifie, April 1945

[RT-125 Sunk off Bikini, Aypest 14, 1948,
L&T-133 Scuttled off Kwajolain, May 11, 1444,
r.E37-220 Senttled off Kwajalein, May 12, 1948,
LET.-545 Seattled off Kwajolein, May 12, 1444,
F5T-541 Senttled off Kwajalein, July 25, 1948,

Talul: &
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L5Ms (Landing Ship, Madium)

LSM-aD Complataly Jestroyed by BAKER at Bikini, July 25,
1946,

Tatal: 1
LCTa (Landing Crafl, Tank)

LOT-412 Seutbled off Kwajalein, Seplember 1947,
LT-414 Scuttled by BAKER al Bikini, July 1946,
LCr-705 Scutfled off Kwajalein, September 1947,
LOT7ds Scutiled off Kwajalein, March 1947,
LET-R12 Senifled by BAKER at Bikini, July 1944,
L{T-816 Scuttled oll Ewajalein, June 1947,
LCT-518 Scuitled off Kwajalein, September 1947,
LOT-574 Scutiled ofl Kwajalein, September 1947,
LOT-1013 Scuttled off Kwajalein, September 1947,
LCT-1075 Seuttled off Kwajalein, Seplember 1947,
[.CT-1112 Eeuttled off Kwajalein, Seplember 1947,
LCT-1113 Zeutlled off Kwajzlein, June 1547
LCT-1114 Sunk by BAKER ac Bikini, Tuly 30, 1946,
LCT-1175 Sunk by BAKER at Bikinl, July 25, 1940,
LOT-1187 Scuttled by BAKEER ar Bikini, Tuly 1944,
LCT-1237 Scottled by BAKER at Bikind, July 1946,
Total; 16
Auxlllaries
Y Q-163 Sunk by BAKER at Bikini, July 25, 1946,
YOG-83 Scnttled off Kwajalein, September 16, 1948,
ARDPC-11 Sunk Iy BAKER :wut Bikim, Avngust &, 1946,
Tolal; 3

LCIs {Landing Crafi, Infantry)

1.0T-327 Destroyad on Hascombs {Mek) Island, ¥wajalsin,
Dectober 3, 1547,

1.CT-329 Beonttled off I{wnjnleiu, March 16, 1948,

LCI-332 Scottled off Kwajalein, Seplember 1947,

1.01-549 Sold to private party in California, Awgust 1%, 1939,

LECI-bls Sold o privalc parly o Calilornts, Aupost 19, 1948,

LT-620 Sculfled off Bikivi Legoou eotranee, Augnst 10, 15446,
Tolal; A

LCMs {Landing Crafi, Machaniza)

[Mote these caft, like the LOWD, did not ordinarily roceive hull numbers. The
nombers wore provddal by Joint Task Fores (Gae to facilicate damage reporls.]

T.42nd-1 Fut: unkirow.
Led-2 Fate mmknowmn,
T.OM-2 Fure uakpavwa.
LCK-4 Sunk by BAKER ut Rikini, July 25, 1944.

195



LCW-5 Fali: ynknown,
LCM-& Sold for scrap in Guam, nal.

Total:

LCYPe {Landing Cratt Vehlcles, Personnel)

I.CVPR-T Fate uuknown,
LCVP-4 Fate unknowl.
LOVIE-R Fale unknonwn,
LCVP-10 Sunk by BAKER at Bikind, July 25, 16,
LCve-11 Fute unkpown,
LUVP-12 l'ate wnknow,
Tatal: &

Sources: A. G. Nelson, Capt, USN, "Crossroads Target Ships, Memorandum,
NNTPR #24-78, May 23, 1978, Departioent of the Mavy, Offics of the Chisf of
Maval Operaiions; NAVERA Shipbuilding Swpport Oifice, "LLS, Vessels lovoled in
Operarion Crosscoads,” MAVSEASHPSQ, Philadelphia, n.d.; Commander, Joint Task
Fotrge Ona, “Repart on Atomio Domb Tests Able and Baker {Qperation Crogsrouds)
Conducted st Bikioi Atoll, Marshall lslands, on 1 July 1946 wed 25 July 1946,
(1046} Vol. 1, Part VI, pp, 6-15; and James L. Mooncy, ed. Dickionary of Ameriean
Navel Righting Ships, 8 volumes, (Washinglon, D.C.: Government Printing Qffice,
1953-1981), Joapthen Weisgall provided the New York Times articles whivh indicate
different sisking dates for seversl of the vessals.
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APPENDIX II: RELICS OF OFERATION CROSSROADS

The target ships of Operation Crossronds, evea those that sorvived sinkiug at Bikioi
angd thosc that alsc outlasted snbsequent sinking, are pow scrapped. The same
balds true in large measure for Lhe sopport fleet of ships. Monstheless, four
Crogsroads veterans remaln in aclive naval service as of 1990, and aoother one is
preserved as a moscum ship.  In 1950, surviving vessels of Operation Crossroads
arc:

USS Conserver (ARS-39Y. Attoched to the repair aod service group
for Operation Crossroads, the Bolger-class salvaps vessel Conserver is
asaignad o the Pacilic Flewt and based at Peart Harbor,

USS Fudor (AS-113.  Alse assigned to the repair and serviee group
for Operation Crossroads, the submarine tonder Fulton i now
attached o the Atlantic Fleet and basad at Morfolk, Virginia.

U85 Laffey (DD-T24). Altached to the sopport Hest for Crossreads,
Laffey patrollad the zeas cutside the atoll. Preserved and opsn as a
museunn display vessel at Patriot's Point, Mount Pleasant, South
Carcling, Laffey is cne of five historic vessels there, including USS
Yorktown [CV-100,

USE Preserver (ARS-E).  Attached to the repali and ssevice group,
this zalvage ship is now assigned to the Naval Reserve Training
Facility at Little Crezsk outsids Norfolk, Virginia,

1SS Reolgimer (ARS-42).  Alachoed o the ropaic and service group
as its firet nssignoment, this theag-new Diesclass salvage ship later
relurneed 1o Bikim in 1254 Tar (he Castle-Frave (csl. Thig woessel
remging in active service at Pearl Harbor.

Additiopally, poeserved portions of one target and mme suppoart ship survive ay
bistoric exhibits. Thz bridgs of the target submarine Porche (85-384), noe of the
minc yossele to snrvive the spate of post-Crossroads scutclings, served as a Maval
Rezerve traloing boat sl Marc Tsland, Calilernia, until Movember 1969, Sold for
sceap in July 1970, posticans of the suborarine were saved aud retainsd by the Nawy
The bridge is on display al the Subase, Ioarl Iarbor, while the cobning tower once
inzide the sail and bridgs & displayed ouldooes al the TISS Bowidin Submaring
Museum and Park at lexd Harbor., Ths abova-the-waterline poction of the bow of
USS Full River [CA-T31), the larpel ship pronp Qapship for Srossroads, was savod
after the croiser wag stricken and scrapped in 1971, It is now on display at
Eatrleship Cove, Fall River, Massachuserts, where the Balleship Musvachereliy, tha
destroyer Jogepit P, Kennedy Jr., and the snbmacloe Lionfish are preserved.

AL least owe Crpasroads aircraft suwvives 85 o museum exhibit. Ao FGF Hellcat
nacel as a deome 1o wample (he air afee sach hiorel is noe 4l The Malional Asr anl
Space Moseum in Weshington, DU, The ARADQ 156 spotting plane from Pring
Eugea thet did wct aceompony the couiser to Bikioi is olso owocd Ty ULS. Nuvy,
aml i in siorape,

Sorme: of The ilems ol "hislorical inlerest” eomuoved Trom the Crossroads Largl ships
are displayed at varions memorials, sites, aod woseums. The ship’s bell of LSS
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Arkansas 15 (he cenlerpiees of the Arkansas War Memorial in Tittle Hock, whili
the Crovernoc's offtce retains the ship's sllver secvies for use on cocemonial
occasions, Sarabegn’s bell is displayed at the Wava! Avialion Muoscom st Pensacola,
Morida. "The bell of USE dndarson ie dizplayed at the Anderson, Sonth Caroling,
post of the Yeterans of Foreign Wars (VEW). Lamson's bell i displaved @1 the
Oth Maval DHstrict Headquarters in Des Modnes, Iowa, The ULS. Mavy colaing Prinz
Eugen's bell, now in storage, as well as Lapson’s commissioning plague in
Wyshinglon, TLC,  Ordnance ilems steeppoed (rom Pring Kugen prine Lo Crossroads
are now in the Mavy's nusenrm eotlections, and inclode a 20mm and 37mm
antlalrecaft gun. Flags flown from the ships at Bikini, Mmeluding o Japansse Maval
Ensign Trom Nepeio are in Lhe Navy's collegiions,

Othar artifaces from the tarper ships vest threpghout the counlyy in varions
imusenms and In private hands, end many ae proudly ispluved by the veloruns of

thege yassels ab their rouniens--the last remnanis in hand of the synken et of
Oparatiom Crossronds,
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APPENDIX III: Estimates of the Radiological Dose to People Living on
Bikini [sland for Two Weeks while Dlving In and Arcund

the Sunken Ships in Bikini Lagoon
W. L. Robhison

Introduction

Dikini Island and Bikini Lagoon were
contarninated by fallout from nuclear weapons
tests conducted at the atoll by the United States
from 1946 (o 1958, The second test, Baker, of the
Crasstoads series was an underwater detonation
in 1946 that sank =several ships in the lagoon,
including the USE Saratoga and the Japanese
Lattdeship Nagato.

The ships received high-intenzity gamma-
tav and neutron bombardment fram the Baker
wst, which induced radioactivity in the metal
structures. Some of Lhe tests conducted after the
Haker shot (there were 21 tests in all} injected
conlaminated carbonate particles into the air,
some of which were deposited across Lhe lagoon
sutface. Most of this comarminated soil then
wttled onto the ships’ decks and ather structures
and an the lagoen bottum,

These sumken ships provide an interesting
location for divers. Recreational diving and

swimming in and around the ships raises the
question of the potential radiclogical dose from
the radionuclides present in ar an the ships and
in the lagoon sediments.

In addition, radicnuclides were depusited
on the islands. We have spent several years
evaluating the radialogical conditions on Bikini
and Eneu Islands at Bikini Atcl]l and Enjebi
Island at Enewetak Atoll, and cstimating the
radiological dose people mdght roeeive ivng on
these islands {1-8). As a result, we have the
data to also cvalwale the radiological dose
people would receive if they were to live on
Bikini Island for a two-week period while
diving near the sunken ships in the lagoon.

The purpose of this paper, Lherefore, is o
present an analysis of the potenlial radictogleal
dose to persons whe would dive near the sunken
ships and live on Bikini island for a short
period of time,

The Radiological Dose while in the Lagoan and around the Ships

Radionuclides in the Sediment

Many of Lhe radionuclides nroduced at
detonation and induced in the ships’ structure
{by the resulting neutron fux) have very short
half-lives, (T1,3), ranging from secords to a few
weeks. Consequently, most of the radioactivity
devayed away very early. Those radionuclides
with half-lives in the range of several years ot
more are the only ones stll present and that
have the potential of causing exposure.

The estimates of the radiological dose will be
calenlated far 1990 which is 44 years afier the
Baker test and 32 vears after the last test at
Bikini Atoll. (Any dose received alter 1990

I

wotlld be lower) The radicnuclides currently
present in the lagoon sediments and on the
islands are Cesium=137 (137Ca ;T = 3lycars),
Strontium-90 (30r ; Ty = 2% years), Cobalt-60
(M :Ty2 = 53 yaars), Pluterinm209 {13y
Ty = 24065 years), Plulonium-240 (40 Py Ty
= 8537 years), and Americium-240 #lam T
= 432 years), We rarely can detect other
radionuclides in 15land soil; however, in laguon
sediments, we oflen detect one of the Euraplum
nuclides or #VBi. Moreover, sven 9Co iy found
in very low concentrations because it has been
theough at least & half-lives (rom 19258 to 18500
and even more from 1944,



Gamma-Emitting Hadionuclides 1137Cs and
5dca)

The averape 137Cs, 50Co, and 207Bj
concentrations in the lagoon seditnent sround the
sunken-ship aren are between 0.1 and 1.6 pli/g
{for sampling localions see Flgurss 1 - 3). Those
unpublished data are from an extensive survey
of the radienticlide concenirations in the
sediments across Blkini lagoon conducted by Dr.

Concentrations of 137Cy (in

weipht) for sedimenda collected near Bikini Island.

Victor Noshkin of the Lawrence Livermwre
National Laboratory (LLINL) in 1979 and 1953.

Additional sedimenit samples were
collected between Bikini Island and the sunken
ships in December 1983. The Incations of the
samples are shown in Fgure 1. The resuity from
the analysis of these samples are listed in
Table 1. The concentration of *>7Cs is beluw 9.2
pCi/g for all samples and below 0.1 pCi/g lor
most samples.

Site No. Core Dapth 137y Site No.  Core Depth  '37Cs
- om tm e
1 24 0.03 14 0.13
3550 0.4 1020 <0008
2 025 0,10 20-30 <007
25-50 U3 37 (.07
3 U-25 1.3 =10 <007
25-50 0.03 10-20 (.08
] -25 0.08 20-30 <06
7 25 .09 J0-40 <0.08
25-50 iL06 40-51) 0.13
LA -1 <0.0R S0-60 =0.07
10-20 <007 $0-70 <19
2030 0.1¢ 70-75 <07
040 <008 10 =10 <046
447 <10 IG 20 ={.08
8 10 i, 14 230 <007
T <004 30-40 <007
20 30 <f1.08 4050 <R
A3 <{.04 BO=& <{0.08
5 10 <.07 | «<{).08
1-20 <0.07 70-20 <{(1.09
20 <[1.04 B30 «[JNa
40 <0.07 {100 <005
40-50 .14
50-60 <106
&0-03 <0.06
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aClg " Cs tine + coarsa traction

Figuve 1, Cesium-137 concentration rontours in the lagoon surface sndiments
at Bikint Atoll in 18979,
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Figure 2,

Cobatt-bG concentration contours in the lagoon surface sediments
at Bikini Atall in 1979,
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Figure 3. Bismutr-217 Conzentration contours in the Tageon surface sadiments
at 3ikinmi Atall in 1979,
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Figure 4. T“he Tocations of sadiment aveas coltlected in 1983 near 3ikiri and
Eneu -slands at Bikini Atoll.
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are listed in Table 2. The 137Cs, €0C0, 195Eu,
and 207Bi concentrations are generally about a
few tenths of a pCi/gs poly twe samples from the
hanger deck of the Saraloga showed hlgher
concentratlons of %9Co and 2979Bi.

Samples of sediment and algae plus fine,
rusty metal were collected From several of the
sunken ships in 1989 by a Navy dive team. The

samples were analyzed at LLINL and the rosulls

Table 2 Analytieal resulls for samples taken Gom the sunken ships in Blkini Lagoon

Type of Locatien of Radionuctide Concentration, pCl/g

Sample Sample Co-60  Cs-137  Eu-155  Bi-207  Am-241
Algae + Rust from Gilliam <01 <0.01 «{1.19 <0.01 <3.45
Sediment Gilliam Stern 078 017 .56 0.%6 10.9
Sediment Gilliam Starbpard Peam 0.co 0.17 0.54 0.25 &.7
Sediment Gillam Starbpard Inboard Beam iz .13 .34 032 4.6
Sediment Gilliam, Baw n.&e? 013 0.52 &7 13.0
Sediment Gilliam Stern Outboard 0Cs .13 (.43 0.29 4.2
Sediment Gilliam Pott Beam 0484 016 0.64 .54 11.6
Algae + Rust from Pilat Fish .36 011 0.9 (.42 0.9
Algae + Rust EOD Collection Pilot Fish 027 014 0.13 .50 .3
Wood from Pilot Fish 011 018 <005 0.17 11
Elec. Wire  Electleal Wire from Pilot Fish <012 =311 <028 ={1.09 <l1.4
Algae + Fust from Carhisle 049 008 =04 n.47 td
Sediment Carlisle 1.1A4 .21 .44 1.24 é.1
Sediment  Saratoga Hanger 10.82 0.48 ) 14.22 56.5
Sedimuent Sarat-:iga Fight Deck 218 (.26 1.7 3.79 14.4
Algae + Rust Saratogs Hanger {]i] 047 <029 0.18 <04
Sediment Arkansas ["ort Side 1.06 Q.03 .43 nix a.7
Sediment Arkansas Bow .1y .16 .38 0.24 71
Alpae + Rust  Arkansas 0.8 0.14 017 049 1.7
Sediment  Arkanzas Starboard Midship <0.02 <0103 (116 0.18 3.3
Sedirment Arkansas Fort Bow n.oa 014 052 n.15 4.5
Sedirent Arkanzay Stern Onutboard .12 nF 0.32 L.28 3.1
Sedirment Arkansas Stern Inboard 0.11 0,03 0.3 .20 .0
Algae + Rust Nagato N4l 026 017 0.29 as



The gamma-cemitting radionuclide
concentrations observed in the sedimenl samples
from all of these sources are very luw ranging
between 003 and 1 pGi/g for 13/Ca. For
perspective, the average conceniration of 137¢cy
in the surface scil across the United States due
o world-wide lallont ranges from about 0.4 to
1.2 pCisg. Por additional perspechve, the 37Cy
concentration in lapyon sediment iv much less
than the 137Cs concentration in surface soil in
the United Kingdom and Northern Burope from
the Chernobyl acidident (93,

[n addltion, the gamuna raye associated
with 137Cy, 88Co, and 29781 are attenuated
exponentially 2s they traverse through water.
The half-thickness, i.e., the thickness of water
that will attenuate halfi of the radiation, is
about 10em (4 inches) of water (100
Cunsequently, the dose from 137Cs, “"Co and
2078i in the sediments on the ships and in the
lagoon bottomn wiile swimming near the ships is
su low that it is, for all practical purposes, zero.
The dose to a person on land anywhere in the
world for a spovific perivd of time would he
higher than the dose from swimming In the
lagonn amnd diving near the ships for the same
period of Hme.

Alpha, Teta, and Very Low Energy Gamma-
Tmitilng Radiotuclides

‘The concentration of 23 A in the sedimonls
from the ships is higher than for the other
radicnuclides and ranges from 1o 50 gCU . We
have sufficient data on the ratips of 229 +&0py
e 241 Am at the atoll (¢ know Lhat the
B4280py soncentration would be about 206
higher than the 2lAm. The concentration of
305r 11y the lagoom seclitment wonld be expected tu
be somewhat higher than the
L39Cs concentration,

The other radionueclides iound in the sedimenls
are #0pm, 2394241py, 908 ang purapium-154
(Y3%Bu). ‘T'he primary vadiation from *0Sr and
135Eu is beta particles, which can only
penetrate a few millimeters of weter. Flutonium
and 241Am are primarily alpha particle
enitters and ran anly penetrate a few rmcrona (1
micron = 0,001 cm} of waler. The x radlalion or
garnma radialion associated with these nuclides
are so low energy that they 100 do not penetrate
any gignificant distance in water. Consequently,
racddicnuctides such as 239+340py 24l A m 906y
and 1*3Eu do not contribute e underwater

cxternal exposure because the emanaling
radiations are totally absorbed in 3 few
millimeters ot less of water and thus cannot
expose people swimming neasby.

The primary potential ronte of exposure aof
people frem alpha- and beta-emitling
radionuclides Is by inhalation. There i3 no
chanes of inhalation of these radionuclides
while diving on the ships or swimming in the
lagoon near the ships. The other patentinl roule
of exposure is ingestion and it is not as
significant & pathway as inhalation; it is
unlikely that 2 diver would ingest sediment,
Even if small amounts of sediment vould be
ingested through the mask and regulater, the
intake woukd nat be signiflcant and the very low
transfer of plutonium and americium acress the
gut wall tv the blood (fraction ingested
transferred o blood = 0.401) would produce an
insignificant duse.

Activation Products in the Ships

The activatlnn products produced by the
neulron flux from the Baker test interacting wilh
the steel, jran, end other mwelals of the ships all
have a short half-life. Most of the activalion
products have leng since decayed end are no
longer presunt. The majer activation product
that is still present is 99Co, with a half-life of
5,27 years. Consequently, the MiCo produced al
the time of detonation in 1946 has decayed ‘o
0.35% of its vriginal value; in other words, il is
also essentially gone or will be in very few morce
years, [f diving docs not begin at Bikint untl
1995 nr 1998, then 9%Co will have decayed une
whole half-iife, or by §0%, from the values
listed in Table 2. In the same time period, *°Cs
will have decayed by another 13%. The %0Co
observed in the samples listed in Table 2 are
primarily the result of ®%Co induced in the
metal comprments of the ship and the subsequent
deteriovation and oxidation producing a fine,
rusty material lhat spalls from the metal
surfaces and becomes mixed with the sediment
and algae ou the ships and lageon battom,

The yery short hali-lite associtated with
activalion products has essenhally eliminalcd
them as &0 exposure source over the last 43
years. The small gammma flux siill present is
absorbed by the water as described in the
previous sechion.
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Summary of the Potential Radiological
Dose while Swimming in Bikini
Lagoon

The potenttal dose to a person swimming in

the Bikini Lagoon around or through the sunken
ships is 50 law from bath the activation products
originally induced in the ships and from
radiomuclides in the lagoon sedirnent that it can
be conaklered exsentiatiy zero.

The Radiologicat Dose while Living on Bikini Island for Two Weeks

Inhalation Dose

The anty radionuclides on the island that
ate of any gignificance via the inhalation
pathwa;; are 3 +240py ang 24Am. The dose
from 13°Cs and %95r ams of no consequence, being 4
or e orders of magnitude less than plutonium
and americium via inhalation [11).

The estimated effoctive committed dose
equivalent for 2¥V240Py and 24 Am at Bikini
Aloll is based oo resuspension studies conducted
at Bikini Atoll (12}, The estimate is based on a
scenario of 9 hours on the island in a resting state
in which 4.8 m? of air are breathed, 3 hours
active time in which 6.0 m? of air are breathed,
and 10 hours on or near the lagoon and beaches,
which are not relevant to inhalation of
msuspencled Puor Am
The calculated vummitted effective dpse
equivalent for a two-weck stay on Bikin: Island
is .02 mrem for 2I9+240py, The contribution
from *41Am would be about 70% of the
plutonium dase, or about 0.014 mrem. The total
elfeciive committed dose equivalent is,
therefore, 0.03 mrems.  For perspective, Lhe
annval commitied dose equivalent in the [nited
States is 300 mremfy.  For additional
perspective, the imereased dnse equivalent
received Fflying at altitude in a jet

aireraft for about B00C miles js 4 mrem (9).

External Gamma Dase

The exiernal gamma dose equivalent rate
frem 37Cs on Bikini [sland is estimated to be
about 11.8 mrem/year. This estimate is based on
a scenario of 12 hours every day inside the
schoolhguse (bunk and mess hall building), 4
houts/day around the schocthouse, 1 hour/day
in the interior of the island, and 7 hours/day in
or on the lagoon. Conseguently, for a person
visiting for only two weeks, the dose equivalent
wottld be about 045 mrem. For porspective, this
can be compared to the U.S background
commitied dose cquivalent rate of 300
mrem/ yaar ar about 12 mrern /2 weeks.

Summary of the Total on Island
Radinlogical Dose

The estitnated effective commitied dose
equivalent for two weeks residence on Bikini
Izland or the United States are lsied in Tabde 3
The net result is that the estimated dose for
Bikini Tsland, for the scenario outlined abuve
inctuding natural background, is about 1/10 that
for a similar periad of residence in the
United States.

Table 3. The estimated dose equivalent for two weeks at Bikini Esland and the average

United States.

Comnitied Effective Dose Equivalent,

mrem /2 wivks residense

Souaree |

Marshall I[slands

United States

Mataral Background
[37¢™5 External
238+240py 4 24 Ars Inhalallon
Total

(.55 12
.45 --
0.03 --

12

18



1.

i1,

12,

REFERENCES

W.L. Robison, V.E. Noshkin, W.A. Phillips, and R.). Eagle, The Northern IMamhaH Island_s
Rafiolvgical Surveys: Radionuclide Concentrations in Fish and Clams and Estimated Doses Vin
the Marine Pathway, Lawrence Livermore MNational Laboratory, Livermore, CA, UCRL-32853,
Part 3 (15410,

W.L. Robison, M.E. Mount, W.A. Phillips, M.L. Stuart, 5.E. Thompsen, and A.C. Stokes, An
Lpdaled Radinfogical Tose Assassmant of Bikini and Enen Islands st Bikini Atofl, Lawrence
Livermare Mational Laboratary, Livermore, CA, CCRLAG3225 (1932).

W.LRobison, M.E. Mount, W.A, Phillips, C.A. Conradn, M.L. Stuart, and C.E. Stoker, The
Northern Marskall fslands Rudiolagicai Swrvey: Tervestrial Food Chain and Total Doses,
Lawrence Livermore Mattonal Laboratory Report, Livermore, CA, UCRL-52853 Fart 4 (10821,

W.L. Robisan, “Radivlvgical Uose Assessments of Atolls in the Morthern Marshali islands,” In
Proc. Nineteenth Annual Meeting of the Nabional Council on Rediation Profection and
Meassirements:  Enpironmental Radioactizity, No. 5 (National Council on Radiation Protection
and Measurements, Bethesda, MD, 1583), pp. 4182,

W.L. Rabison, C.L, Conrado, and W.A. Phillips, Exjel: Isiand Dose Assessment, Lawrence
Livermore Mational Laboratory, Livermore, CA, UCRL-53805 (1957),

W.L. Robison, C.L.. Conrado, and M.L. Stuart, Radislogical Conditions ai Bikini Aloll:
Radionuckide Concentrations in Vegelation, Soil, Anintals, Ciséern Waler, und Ground Waier,
Lawrence Livermore Mational Laboratory, Livermore, CA, UCRL-53840 (1988),

W.L. Robison and W.A. Phillips, Fsftimaies of the Radialogical Dose from Ingestion of 137Cs and
208y 1o Infumes, Chiliren, and Adults in the Marshall Islands, Lawrence Livermore National
Laboratory, Livermare, CA, UCRL-53017,

J.H. Shinn, D.N. Homan, end W.l. Robison, Resuspension Studies nt Bikini Aloll, Lawrence
Livermore National Laboratory, Livermore, Ca, UCID-13538, Rev. 1 (196%),

United Nations Sclentifie Comanitter on the Effects of Atomic Radiation, Sources, Fjfects and
Risks of lonizing Radintions {United Nations, New York, 1988).

Robley T, Evans, The Atomic Nucleus (Mol iraw-Hill, Xew Youk, 1555],

International Commission on Radielogical Protection, Limits for Intakes af Radionudide by
Warkers, Perpamon Press, New Your, Puly. 30, Part 1 and Supp. {19749},

J. H. Shinn, T3 N, Homan, and W. 1.. Robison, Resuspension Studies @ Bikini Atoll, Lawrenoe
Livermore Makinnal Laboratory, Livermare, CA, UCID-13538 (1980).

158



APPENDIX 1V Archeglogical Site Record Forms for the Dacumentead
Shipwrecks

Mational Maritime loleintlve Shlpwreck/liofk Itabase IMIT #105%

Papuolar Mame: APOGON
Localion: BIKIMIL ATOLL LAGOON
Mearast City: BIKINI ISLAWND

QuwnerManager: REPUBLIC OF THE MARSHALL ISLANDS
Address: GO HISTORIC PRESERVATION QFFICE

ALELE MUSELUM/BOX #6209

MAIURD, MH Q660 Fhonc: 3264

Iz Sile on the Shorelins? NQ; Underwater? YES; Dopth: 180
Poroent Pressut: 76-100%

Pressnl Remains are [ntact? YES; Scatterad? NO: Bptied? MO; Exvavated? NO

Prescat Remains consist of:

Hull? ¥ES Decks? YES Superstructure? YES
Mastzs? MO Rigging? NG Eugires/Boilers? YE&
Auxiliary Machinery? YES Ballust? MD Armament? YEBES
Anchars? UNKMOWN Cargo? NO Associated Matarial? YES

Wreek Date: 20TH CENITURY

Archeological Sarviy? YES; Drale; 1590

survayor: DANIEL I, LENIHAN, NMPS

Publication Resulting? YIS

Fublicatinn Name: NP§ CULTLURAL RESDURCES ASSTESMUML M), 37

Wizl Tenlity Firmly Batablished? Y ES
Soures: Archeclogical? YES; Oral HioryTradition? M¥0; archival? YRS

Vessel MNama: USS APOGON [55-308)
Vsl Type: SURBMARINE, BALAQ CLANS

# of Maste: & Rigging: UNBIGGED
Length: M1 Beam: LAY Dralls 1530
Displacement: 152400

Hull Materials; STEFI.

Lngins: DIESEL

Praputsinn: SCREW

Armament; WWXZ21-INCH 17T 234000

Yrar Huilt: 1943, I'lace of Construction: PORTSMOUTH, NEW HAMPSHIRE
Builder: PORTEMOUTH NAYY YARD

Wieck Yer:: 1944
Uee ot Loss: TARGLEDT SHIP, OPLPATION CROSSROADS
Cargn ot Loss: TEST EQUIFMENT

Contact: DARIEL LEMIHANSUEBMERGED CULTURAL RESOURCES CMIT
Phone: S05-24%-6750 or 1T1S-476-1750
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Mutlonal Muclilme Initdutive Shipwreck!Fnlk Database INTL #10570

Bupnlar Maine; ARKANSAS
Locntion: BIKINL A'TOLL LAGOUN
Nearest City: BIKINT ISLAND

Owner/Manaper: REPUBLIC OF TIE MARSHALL ISLANDS
Addiess: GO HISTORIC FRESERVATION (FFICE

ALBELE MUSEUMMOQY #6209

MAJURO, MH  %0kih Phang; 1264

Is Site on the Shoreline? NGQ; Underwater? YES; Dapth: 180
Frreent Presenl; M-1000%

Fregent Remaing yre Intnel? YES;, Scatlered? KO; Bured? NO; Byeavated? NO

Present Bemains consist of,

Hull? ¥ES Decksd YRS Euperstructure? YES
Masts? YES Rigglng? YES Enginzs/Dailers? ¥BY
Augiliary Muachinery? YES Ballysl? NO Arnament? YE§
Anchors? Y15 Cargo? NO Associated Matecial? YEX

wWreek Dater 2000 CENTURY

Archealogical Snrvey? YES, Date: 1990

Surveyor: DaAnIBEL J LENTRAN

Fulitication Resulitng? YES

Fublication Mame: MPS CULTUEAL RESOUREY AREESSMENMT N0, 47

VYessel Identicy Firmly Established® YES
Sourge: Archeplogical? YES; Oral Historw/Traditiont NO; Archival? YES

Vigse) Nami USS ARKANSAS (L13-33)
WVessel Type: BATTLESHIP: ANMEANSAS CILASS

# of Masts: 2 Ripping UNRIGGRED
Length: 562.00; Beam: W&OU, Drafh 32.00
Displacement: 31W000

Aull Materials: STLLL

Engive: STEAM T1UREBINE

Fropulsion: SURLW

Avmament: 12212 6XF, 10K3", 9Xdlkdd QUADS, IR0

Year Built: 1812; Place of Construclion: CAMDEM, KEW JERSEY
Builder: NEW YOHRE SHIPBUILDING (0.,

Wreck Year: 1040
Usze at Loss; ‘TARGL SINP, QPERATION CROSSROADY
Carge ab Loss: TEST EQUIPMENT

Contach; LANIEL LUEMIHANASUIMERGED CULTURAL RESOURCES UNIT
Phone: S05-D88-0750 or FTR-4726-17250

150



Mational Marlilme loiliotive Sblpwreck/Hulk Palahase INTT 10595

Popular Name: CARLISLE,
Lacation: BIKINI ATOLL LAGOON
Muarest City: RIKINT ISEAND

QOwnetrfilanager: REPUBLIC OF THE MARSHALL ISLANDY
Address: OO0 HISTORIC PRESERVYATIDN OFFICE

ALFRI.E MUSELM/BOX #6290

MAJURDO, MH 248940 Phone: 3264

le Sie o the Sherelion? NGy Umlerwater? YES; Depth: 185
Pargent Dresent: 76-100%

Present Remsins are Intact? YES; Scallurcd? YES: DBurisd? NO: Pxcavatzd? HO

Frezenl Bemains consist ol

Hull¥ YRS Decks? YES Supcretrgeture:? YRS
Masts? YES Ripping? YES Hagioes/Boilers? YL
Ayxiliary Machinery! YIS Ballast? NO Armament? YES
Anchors? YE§ Carge? YRS Associaicd Material? YES

Wreek Dater 20TH CENTURY

Archeological Survey? YES, Diale: 1990

surveyor: DANIEL J. LENTHAN, NPS

Fublication Resulling? Y1k

Pyblication Numz: MPS CULTURAL RESOIIRCES ASSESSMENT NO. 37

Wessel Wdentity Ficmly Estallished? YES
Source: Archeologival? YES; Oral History/Tradition? NO; Archival? YES

Vessel Mame: USS CARLISLE (APA-69)
Vessel ‘Type: ATTACK TRANSPORT/GILLIAM (CLASS

# of Masts: 2, Rigging: UMNRIGGED
Length: 426,00, Beam: 3300, Depth: 37.00; Drafi: 1550
Displacement: GRUCLDG

Hull Materials; STEEL

Eapgine: STEAM TTIRBINES

Propulsion: SCRLEWS

Armament: IXIMCHE; X400 M, 10320

Yeor Built: 190d44; Place of Consiruction; WILMIMNGTON, CALIIFORNIA
Buildar: CONSOLIDATED STLLEL CORPORATION

Wreck Yoar: 1046
Use al Ty TARGET VESSEL/QPLRATION CROSSBOADS
Cargo 4t Loss: TEST EQUIPMENT

Contaci: DANIEL LONITHANSUBMERGED CULTURAL RESQURCRES UNIT
Phone: 505-988-6750 or FT8-476-1750
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National Maviline Initinlive Shipwreck/Tlnlk Database INTT %8 L0y

Foputar Mane: GILLIAM
Tocatine: BIKIND ATOL LAGODN
Meargst City, BLEIML ISLANT

Owaee/Mannper: REPURLIC OF THE MARSHALL (81ANOY
Address: 00 HISTORID PRESERVATION OFFICE

ALELE MLIISTOIBIBLY g2

MAKIRO, MH 46560 Plware: 3264

fs Sice on the Shocshue? NI Uadrawaterd YES: Depth: 180
Percenl Proseal: 76- W1

Prescot Remaing are Dntuct? YES, Scaifered” YES, Buricd? MNOe Frcavgied? NO3

Presenl Remaing consigl ol:

[Tull? YES Decks? YVER Superstruacinee? YES
Mazlz? YES Higging? UNKNOWR Enginesflalers? ¥ LS
Auxiligry Machinery? YEHS Balluzl? MO Armamenl? UMNENCWN
Anchors? TINENOWHN Carpi? YES Araociater] Malvceipl? Y%

Wreek Date: 20TH ORHMTURY

Archodogical Strvey? YOS, Drate: 1980

Aurveyor: TVARTEL LENITIA™N, NS

Pullication Resuliing® YES

Poblicathyn Mame: BPS CUOLTURAL RESOURCLES ASSESSMUNT NO. 3y

vessel [dentity THemly Lstablished? YUY
Sonrce: Archoeslogieal? YIS, Oral History Tradiiion? NGO, Acghival? YES

Yessel Mame: LIS OGILLIAM (APA 5V)
Vissel Typer ATTACK TRARSPORTGILLIAN CLANS

# ool Masiz O Rigping: VIMREGOEN
Lengli: 420005 Beanwe 38.00; Doplh: 37000 Duoalt: 1540
Digpeacerent: GRHLDN

Hull Materials: STEEL

Lugiue: STEAM TURRINE

Propulaicn: SCRLEW

Armproced; MSINCTLOE 4X400M (X200 M

¥ear Ruill: 196, Place of Conslruction: WILMINGTON, CALIFORMNEA
Buider, COMEQGLIDATED STEEY. COURPORATION

Wreck Yepr TG
s al Toss: TARGET SHIMOPLRATION CROSSIROALS
Curpo ar Taoss: THET IFOUTTRMIENT

Comltact: DPAMNIEL LFEMNIMAMNSTUMERGED CULTURAL RESOLRUCES UMNIT
Uhose: 505 DBB-5750 a0 FTS-476 1750

Lirs



Mauliowal Maritlme Tnltiatlve Shipwreck/Bulk Datahose INIT =#103558

Fopular MName: NAGATO
Lowslion: BIEINT ATDLL LACGTHIN
Meanrast Clly: RTEIME TSTAMD

OwneriMansger: REPUBLIC QY THE MARSHALL ISLAMDS
Address: GO HIETORIC PRESERVATION OFFICE

ALELE MLEEUM/BLOX #4625

MaAJORO, ME 95951 Phone: 3264

Is Site on the Shoreline? NO; Underwater? YES; Depth: 180 fest
Percont Prosenb: 76-10059%

Present Rematns are: Intact? YES, Scartered? Nk Buried? NO; Brcavated? NO

Present Remaing conxist of:

Hull? ¥E3 Decks? YES Superstructure? YES
Masts? YES Rigging? NO Engines/Boilars? YES
Anxiliary Machipery? YES Ballasr? NO Armament? YES
Anchore? YES Cargo? H Associated Material? YES

Wreok Dale: 20TH CENTURY

Archeological Survey? YEBS; Dats: 19490

Surveynr: DANIEL ), LENIHARK, NES

TPublication Resulling? YES

Pubtication Mame: NFS CULTURAL RESOURCES ASSESSMENT NQ. 37

Vesszl Identily Firmly Eslablished? YES
Soorce: Archeolopics]? YES; Oral HistoryTradition? NQ; Archival? YES

Yessel Nuns: HIIMS NAGATD (BB-9)
Vessed Type: BATTLESHIFINAGATD CLASS

# of Masts: 2; Rigging UNRIGOED
Length: WMRND; Beam: 95.00; Dreaft: 3000
Dizplacement: 38500.00

Hull Materlals: STEEL

Engine: 5TRAM TURBINE

Fropulsion: SCREW

Armameznt: 3X716 , 20X55, AX31°AA, 3MGE, 8X21'TT(4 AW/ V@)

Yuoar Buoill; 1912; I'lace of Conastroction: KURE, JAPAN
Boilder: EURR TY

Wreck Year; 195
Use at Lows: TARGET SHIP, OPERATION CROSSROADS
Cargo at Loss: TLEY EQUIPMENT

Caontazhk DANIEL LENMIHANSUBMERGED CLLTLTLAY. PEIOURCES UNIT
Phiwnw: SNE-SHE-6750 or FTS-499-17745)
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Nutional Maritime Initiative Shipwreck/Llulk Database INIT #1571

Popolar Name: MLOTFISH
Location: UIKINL ATOLL LAGUON
Muearesl City, BIKINI IRLAMND
Owner/Manager: REFMUBLIC OF TIE MARSHALL {SLANDS
Address: G/ HISTORIC FRESERVATION OTFICE
ALELE MUSEUM/BOX #6028
MAJURD, MH 96960 Phone: 32nd

I $hta au the Shoreline? NO; Usderwster? ¥YES; Depth: 190
Percent Prasent: Va-100%%

Present Remainsg are Intact? YES; Scattered? NO; Buried? NO, Excavaled? MO

Present Tzmalnz ennsist ol

Hull? YL Decks?! YES Superstraclure? YES
Mastst NO Rigging? MO EnginesMoilera? YIS
Auxiliary Machinery!? TL§ Dallast? NG Armzment? YES
Anchines? UNKNOW™N Curget NO Associaled Material? YHES

Wreek Late: 20TH {ENTURY

Archeological Survey? YES; Date: 1989

Surveyor; DAMIEL J, LENIHAN, NPS

FPullication Resulting? YRS

Publication Mame: MPS CULTURAL RESOURCES ASSESSMENT NO. 37

Vessal [deatity Flrmly Feeablishod¥ YRS
Sonree: Archeological? YES; Oval HlstoryTraditiont NCy Archival? YES

Vussel Wame: USS PILGTFISIT (58-356)
Yesael Tvpe: SUBMARIME, BALAGQ CTLASSE

# of Masts: 03 Riggine UNRIGGED
Leogtl: 31LAY Ream: 27,30, Drali: 1530
Displacement: 1525.00

Hull Matetials: STEEL

Pnging: GR/GM DIRSRL-BLECTRIC
Propulsion: SCREW

Armament: 10X21-INCH TT: IX20MM; 1X40MM

Year Built: 1943; Place of Construction: PORTSMOUTI, NEW IIAMISHIRE
Builder: PORTEMOUTH NAYY YARD

Wreck Year; 1945
Use at Losst TARGET VESSEL/OPERATION CROSSROADS
Cargo at Loss: TEST EQUIPMENT

Comtact: DANIEL LENMIHANSUBMERGED C1ULTURAL RESOURCES TINTT
Phade: 505-985-67350 ar FTS-476-1750



Matlonal Movitime Joitintive Shipwreck!Hulk Dululinne TWNIT 10569

Popular Wame: PRINZ EUGEN
Location: EWATALRIN ATOTY. 1LAGOOMN
MNearest City: CARLSUON ISLAND

Ower/Manager: 1S NAVY
Address: GO WAVAL HISTORICAL CENTER
WASHINGTON NAYY YARD
WASHINGTAN, DT 20%H Phope: 202-433-64357

Is Site on the Shoreline? YES; Underwates? YES; Doprth: 120
Parcent Present: FR-100%

Presenl Romains are Intact? YES; Scatterad? NO: Buried? NO: Ereavalod? WO

Presonl Rematns consist of:

Hull? YES Mecks? YES Superstructore? YES
Masrs? YOS Rigging? YES Bupines/Bodlers? YIER
Auxiliary Machinery? YES Ballusl? MO Armpment? YES
Anchnrs? YES Cargo? NO Associated Material? YES

Wroeck Dale: 20TH CEMTURY

Archeological Survey? YES; Date: 1989

Surveyor: DANIEL 1. LENTHAN

Publication Resulting? YES

Publication Mame: NPS CULTURAL RESDURCES ASSESSMENT K4, 37

Yuessel Tdontity Firmly Establishad? YES
Source: Archeclngical? YES: (iral Hisroary!Tradition? ¥YES; Archiwal? YES

Vesel FNawe: TIRS PRINZ. RUGEN (TX-200)
Vesse) Tvpe: CRULSLR, HIPPER CLASS

# of Masts: 23 Rigping: 1INRIGGED
Lengtle £54.50; Heam: T1IM; Dealt: 15040
THeplacomenc: 10000,00

ITull Materials: STEEL

Erpins: GEARED TUREINES

'ropulsion: SCRIN

Armament: 8XE", 12Xd. 1", AA, 1ZXRETM AA 1ZKZITT, 4ACSNE" SUUNK

Year Built: 1938 Placs of Construclion; ETEL, GERMANY
Builder: RRUPY AT GERMANLA WERFI' SHIPYARD

Wieak Year: 1946
Vsee at Loss: LALD UP AFUVER OPCRATTION CROSSROADS
Carga al Luaas: TERT EQUIPMENMT

Contact: DARTEL LEMITHANSUBMERGED CULTURAL RESCURCES UNIT
Phone: 505-985-6750 or FTH-476-175D
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Malirnal Marvitime Initialive Shipwreck/Hulk Databuse IHIL #10376

Pupular s SARATOGA
Location: BYKMNT ATOLL LAGQODM
Mugresl City: RTEINT TRILANT

Owoet/Manager: REPUELIC OF THE MARSHALL ISLANDS
Aglelrass: CHI HISTORIC PRESERVATION GGBEFICE

ALELE MUSEUMBOX #a29

MAIURD, MH 25940 Phone: 3204

Is Site on the Shorclioe? MO; Underwater? YES, Dopth: 180
Percenl Presceat: 76100495

Prezent Remains are Intact? YES, Scarterad? MO, Bnried? MO, Excavated? NO

Presen: Remains consist oft

Full? YB3 Deeks? YES Superstruelurs? YES
Mestz? YES Rigging? YE3 EngincerBuilers? YES
Auxilinry Machinery? YES Ballast? NO Armamznt? YES
Anchors? YES Cargo? YES Associated Malurial? YES

Wreek Dpee: 2UTH CENMTURY

Archeological Survey? YES; Date: 1999

Surveyar: DANIEL J. LEMIHAN, NFS

Publication Resultiog? YES

Fublication Mame: NPS CULTURAL RESOURCES ASSBSSMENT MNQ, 37

Vessel Idontity Wirmly Dstablished? YES
Source: Archeolopical? YES, (ral HistoowTradicion? He); Archivel? YES

Vigzel Name: US55 SARATOGA [(TV-3)
Vessal Type: AIRCRALFL CARRIER/LUEXINGTUN CLASRS

# of Masta: 1, Rigaing: UMRIGGLED
Toengths BROO0; Bonm: 108Ky Thoall; 2410
Dilaplacemsnt; 33000.0C

Hull Marevinlz: STEEL

Li.ngi:le: STLEAM TURLBIMES

Fropulsing: SCREW

Armament; 8XAY 1ZRS", 46 PTIRE, §1 AC

Yegr Built: 1322 Plece of Construclion: CAMDEN, NFW JERSEY
Buildz: NOW YORK SHLPBUILLING <O,

Wrack Year: 194
Use ail loss; TARGET SHIP, QPFRATIONE CROZSRNADS
Corgo at Loss: TLEET LOUIPMENT

Contact: DANIEL LENIHARSLUHMERGED {CLLTURAL RESQURCES UNIT
Phone: SO5-U88-650) or 1US-A16-1050
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SUBMERGED CULTURAL RESOURCES UNIT REPORT AND PUBLICATION

SERIES

The Submerged Cullyral Resourcis LTnit was
established 1n 1980 to conduct research on
submerged cullural resvurces throupghout the
National Park System with an emphasis on
hizgtoric shipwrecks. One of the unifs primary
rasponsibilities is to disseminate the results of
rogearch 1o Nulinnal Park Service mansgers, a:
will as the professional commonity, in a form
thnt méets resolres managsment needs and
adds to our understanding of the resoorce
bass. A reperf sorics has been inlaied in
order to fulfill this respunsibility. The
following are fho culeguries of reports that
enmprise this series.

Sulvmoreecd Cullnrol Reanurees Asssssment

Fitzt line docoment that consists of a brief
ftorature scarch, an overview ol The marilime
history aud the koowe ar pelential underwater
stes  in a  park, and  preliminacy

reccompendativng  tor long-ferm  managewmeat.

It is designed to have application to
GMP/DCP's and to become 4 source document
for a park's Spbmerped Cultural Resowrees
Management Plan.

Rubmerped Collucal Resourges Sucvey

Comprehensive examination of blocks of park
lands for the purpese of locatiog and
identifying as moch of the submerged cultural
rosoures buge as pussible. A vomprehensive
litarotnre seorch would most Likely be a part
of the Phaec I ruporl but, in somi cascs, may
be postponed wutil Phase IL

Phase ! -- Recounxissance of Larget aréas wilh
remote sensing and viswal gervey echmigues to
establish lecation of any archeslogical sites of
anomalinm fealures Ehal may supgest e
prezence of archealngical sites.

Phase I -- Evaluation of archsclugical sites or
anowalous featnres derived {rom remote sensing
istruments o coofiem their nature and, i
possible, (heir gignilfeance,  This may invelee
exploratory removal of overturden.

s

Submurped Cullntal Resowrces Stady

A docuinsnt that discusses, in detail, al! known
underwater archeological sites in 2 given park,
This may involve fest exeavations.  The
intended  audisnce  is managerigl | and
professional, nol the peneral public.

sSubmetgad Cultural Resourcss Site Beport

Evhausiive docnmentaiion of one archectopical
site which may involve a partial or complote
site excavalion,  The inlended awbicoce s

primarly  professional  apd  incideatally
managerial.  Althangh (he doeumenl may e
useful to a  park’s  interprstive  specialists

becanse of its information content, it would
probably nat be svitable for gensral distribution
lix park <isikors,

Submerped Colinral Resounrces Speeial Reminrg
Saries

These may be in published or photocopy
format, Included are special ecommentaries,
papers on methodolagicel or techeical 1ssues
purtingnt 1o onderwaler archeology, or any
mizcellaneous repart that daes Lot
approprigtely fif into ong of the other
categories,
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A Note Abopt the Nationgl Maritime Tnitkative

Production of this document was coordinated
by the National Maritime Initiative, The
Tratiakive  wae  created  under a0 1982
Congressional request to the Mariomal Park
Servive, askicg It o “coodoet 8 survey of
historic  marttime  rvesources, recommend
stondards and priorities for the preservation of
lhose resources; and recommend appropriate
Federal end private sector roles in addressing
those pricritizs.” In 1987, a spocial office
within the Mistory Division in Wasbington,
D¢, was creatad to conduct  activities
associated with the Ipitiative. The Initiative is
a cooporative effort involving the Service’s
numerons coltural resource programs, other
Fuderal  Agencics  dealing with egitoral
résources, State Histarie Peescrvation Offuwees,
the Watiomal Trest for Historic Preservation,
and the maritime community at larpe. Lor
powe infocmytion, contict Natienal Muyritime
Initiative, History Division (418}, National Park
Servics, P.O. Box 30127, Washington, DO
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Mllugion: As tre Nullon's prlnclpal consetvation agency, the Doparttnein of the Intetior has responsibilivy toa most of
wur Bationnlly -cwned public lands and nalural and cultutal resources. This includes fostedng wise use of our Jaud and
waler Tesuutees, protecting our ish and wildlife, preserving Une envitoomental and coltural vitluss of out national patks
and hisiarical places, ahd providing for tha snjoyment of lifs Ihrangh ouldoor recreatlot. The Depattment sssesaes onl
energy and inineral resources and works 1o assure hat Lheit development is in the best itlerasts of ull our peeple. The
Departmient also promates the goals of the Take Brick in Amcrica compaign by encouraging stewardehil: and sitizen
tespasibility ur the publle lands und promulling citizen patticivation i thet sue, The Department also has o major
responsibility foe Adnerican Tadian wservation colirnundtics and {or people wha live i1 laland Terttorles uhder U5,
Admirndstration.
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