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A COMPILATION OF NUCLEAR WEAPONS TEST

DETONATION DATA FOR U.S. PACIFIC OCEAN TESTS
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Abstract—Prior to December 1993, tbe explosive yields of 44 of
66 nuclear tests conducted by tbe United States in tbe Marshall
Islands were still classified. Following a request from tbe
Government of tbe Republic of the Marshall Islands to the U.S.
Department of Energy to release this information, the Secre-
tary of Energy declassified and released to the public the
explosive yields of the Pacific nuclear tests. This paper presents
a synopsis of information on nuclear test detonations in the
Marshall Islands and other locations in the mid-Pacific includ-
ing dates, explosive yields, locations, weapon placement, and
summary statistics.
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INTRODUCTION

Dcr~[~~ IHII years 1946 through 1962, nuclear weapons
testing was conducted by the U.S. over the mid-Pacific
ocean and on several islands and atolls in the region. In
particular, Bikini and Enewetak, two neighboring coral

atolls in the Marshall Islands, were used as sites for
nuclear weapons testing during the years 1946 through
1958. In 1962. the U.S. continued atmospheric testing at
Christmas Island, Johnston Atoll and several other mid-
Pacific locations outside of the Marshall Islands.

During the years of nuclear testing. the Marshall
Islands was part of the U.N, constructed Trust Territory

of the Pacific (TTP), a group of small island countries

entrusted to the U.S. following the end of WW1l. The
TTP remained in effect until the mid- 1980’s when the
Marshall Islands chose to became an independent repub-
lic.

Testing began in the Marshall Islands with shot
ABLE (Operations Crossroads) on 30 June (GCT) 1946
and ended with FIG (Operation Hardtack 1) on 18 August
(GCT) 1958. On 3 I October 1958, the U.S. began a
unilater~l testing moratorium based on the assumption

* ~ddres~ II the [jtne Or writing was Nati(mwidc Riidiolngictil
Study. P. 0. Box 1808, Majuro, Marshull Islands 96060,” now Boi~rdon
Riidi:llicm Effects Research, Nati(m:]l AciIdenly ot’ Sciences. 2101
Constitution Ave. N. W., Washingttm, DC 20418; ‘ Health and
Ect)lngical Assessment Di\isiml, Lawrence Livcrmore N:ltinn:il Lah-
oris[ory. L-280, P, 0, Box 808, Liver’mnrc, CA. 9455 I -0808”

(Mfltlll.$cri/~t ~C’[C’il’ecl3 A[lril I996: r<>liv<’(1/tl(in[4.s(ri/Jlr<>c.<,i~’<’<1
~g N(),.1,,,1/><,~]996, <IIcL,/II<,c/13 M[lr< ‘II I ‘)97)

()()17-1)078/~)7/$3.()()/()
Cclpyright O 1997 Hctllth Physics Society

that the Soviet Union would also cease atmospheric
weapons testing. When the Soviet Union resumed testing
in September 1961, the U.S. resumed testing in Nevada
and in the Pacific; the first of the Pacific series was in
April 1962 in the area by Christmas Island. Thirty-nine
nuclear weapon tests were conducted outside of the
Marshall Islands by the U.S. near Johnston Atoll and
Christmas Island.

This report presents ( 1) summary statistics of the
explosive yields at each of the four mid-Pacific test site
locations; (2) a detailed list of the date, explosive yield,
location and weapon placement for each test; and (3) a
brief examination of the temporal and yield distributions
for each of the four main Pacific test sites. Some of this
information has been obtainable over the years in various
documents, reports and conference proceedings (see for
example, U.S. Congress 1959; Carter and Moghissi
1977; U.S. DOE 1977; DNA 1979; Schell et al. 1980;
BARC 1984; Norris et al. 1989; BAS 1992), although the
yields for 45 of the 66 tests in the Marshall Islands were
not available to the public at the time of those publica-
tions.+ The availability of data on yields of the tests
followed a 1992 request by one author (SLS) through the
Ministry of Foreign Affairs of the Republic of the
Marshall Islands. Late in 1993, the U.S. Secretary of
Energy released the yields of the tests to the Marshall
Islands Government and the U.S. public (U.S. DOE
1993 ). The most recent comprehensive report to date is
U.S. DOE ( 1994).

DATA SUMMARY

Marshall Islands tests
Bikini Atoll, located in the northwest sector of the

Republic of the Marshall Islands, was the site of 23 of 66
underwater, ground level and above ground nuclear tests;
one additional test was conducted 100 km W of Bikini.
Enewetak Atoll, located 350 km west of Bikini, was the
site of 42 nuclear tests including two with zero yield. The
combined explosive yield (kt TNT equivalent) for both
test sites was 1.08 X 105 kt TNT (U.S. DOE 1993). The
proportions of the total explosive yield at Bikini and

: BAS ( 1992) g:~ve cxplosi\e yields for the test Ltfitaunreleased at
tha( time though the vulues were slightly different thtin the d;ita
subsequently dccl:issificd :ind released by the Department 01’Energy in
I993.
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Fig. 1. Frequency distributions for cxplnsive yield (kt TNT equivulerlt) of nuclear tests at Bikini At(~ll (Marshall
Islands), Enewetak Atoll (Marshall Islands). Christmas Isl:md are:] (Kiribati), and Johnston Atnll area.

Table 1. Summary statistics of numbers c~t’U.S. tests and explosi~e yields a[ mid-Pacific locutions.”

Christlnu\ O(her
Bikini I\l:ind Encwellh Jt)hnstnn Pucit’ic
Atoll ;Ire:L AI(,II A(nll are:l I(]culions

Number of tests ~~$ 24 ~~ 1~ 3
Mis\ing yield v:\lues” () () () 4 ~

YIELD (k( TNT equivalent)
Mininlum’ I .7 ~,~ ().() 11.3 30,()
Maximum’ I5000.() 7650,() I(M()(),() 8300,()” 30.()
MeJn’ 3201.6
Medi:u~’

968.~) 736.1 2472.() 30.()
3X8,5 3 I().() 45.5 141)5.() 30.()

Total” 76838.8 ?~?f~ ~-. -. . 31653.4 19716,3+ 30+

“ Includes shc)~YUCCA, 100”km W (~t Bikini.
“ DJll\ not releilsed
‘ B;tsed on iivitilablc CI:II:I only; nnt s[rictly correct Ior J(~hns[(]n Atoll und Olhcr Puciric lt)cati(nl\ hecau\c nt’ nll\sing yil]ues.

Enewetak were 70.8% (76.8 Mt) and 29.2Yc (3 1.6 Mt),
respectively.

The testing program in the Marshall Islands during
the first 6 y of the 12-y program was relatively sparse.
The first two nuclear explosions (21 kt each) were at
Bikini Atoll in 1946 as part of Operations Crossroads.
The next six tests were conducted at Enewetak Atoll,
three in 1948 and three in 1951. Less than 1Yoof the total
explosive yield of the Marshall Islands series was re-
leased in the tests prior to 1952. Beginning in 1952 with
the Ivy series and continuing in 1954 with the Castle
series, the testing program escalated in frequency and
size of tests. The percentages of the total explosive yield
of Marshall Islands tests during 1952, 1954, 1956 find
1958 were 10.27c, 457., 19.470 and 24.97c, respectively.

On seven different occasions, two nuclear tests were
conducted on a single day: once in 1956. five times in

1958, and once in 1962. On five of those occasions, both
Enewetak and Bikini Atolls were used as test sites within
the same day.

The United States’ first experimental thermonuclear
test explosion, GEORGE (Operation Greenhouse), was
detonated at Enewetak on 8 May (GCT) 1951 and
yielded 225 kt (U.S. DOE 1994), The first thermonuclear
(hydrogen) bomb tested by the U.S. was MIKE (Opera-
tion Ivy), detonated at Enewetak on 3 I October (GCT)
1952, yielding 1().4 Mt. On 28 February (GCT) 1954, the
U.S. exploded its largest thermonuclear device ever,
Castle BRAVO. $ BRAVO was detonated tit Bikini Atoll
and yielded approximately 15 Mt equivtilent TNT. The

s C~]slle BRAV{) is nflerr cited ;IS Iltlving been detnn~tcd on I
Mtirch 1954. The I{)ciil time t)l the detnntition wos 6:45 a.m., I March
1954,



?60 Heu]th Phy\ics July 1997. V{~lume 73, Number

2W Wwuwwwm’w

---- - ---------- -----



Nuclear weopt)ns test det{~natinn data OS. L, SIkifJN\\IJ W. L. R(~III\(JN 261

v,
c

------ -- -. . ..- . . ---- -



Hcallh Physics July 1997, Vc>luI~le73, Nu[nber 1

t-
r,

s
Oi
I

%



Nuclear weap(>ns test detonation d;ita ● S. L. SIhfoN ANI) W, L, ROBISOX” 263

w

first airdrop of a U.S. thermonuclear weapon was CHER-
OKEE (Operation Redwing, 20 May 1956), also at
Bikini Atoll; it yielded 3.8 Mt. For comparison, the
largest above-ground test at the Nevada Test Site was 74
kt (Plumbbob HOOD, 5 July 1957). Fifty percent of the
tests in the Marshall Islands were larger than any of the
tests at Nevada.

Christmas Island, Johnston Atoll, and other Pacific
locations

Thirty-nine nucleal tests were conduced by the U.S.
at locations in the mid-Pacific outside of the Marshall
Islands. The total explosive yield of those tests equaled
43 Mt. All of the tests at these locations were conducted
in 1962 as part of Operation Dominic except for 3 tests
in 1958 as part of Operation Hardtack I (Operation
Newsreel).

Twelve tests were conducted in the area near
Johnston Atoll, an atoll which today remains as a U.S.
military installation. The tests near Johnson Atoll were of
large yields (see Fig. I ) though all were airbursts. Many
of the tests near Johnston were high altitude explosions
(greater than 10“ m); the weapon exploded at the highest
altitude (4 X 105 m) was STARFISH PRIME (Operation
Dominic, 9 July 1962).

Twenty-four tests were conducted in the area near
Christmas Island. Christmas Island, a small atoll in the
Line Islands of Kiribati (also known as the Gilbert
Islands), is about 3,700 km E of Bikini Atoll and 2,500
km S of Hawaii. All of the Christmas Island tests and all
but two of the Johnston Island tests were conducted in
1962 as part of Operation Dominic. All the U.S. tests at
Christmas Island were air bursts.

Two of the other three tests conducted in the Pacific
Ocean were underwater detonations (WIGWAM and
SWORDFISH). The third of that group (FRIGATE
BIRD) was launched from a Polaris submarine (depth of
firing and altitude of detonation unknown).

Summary statistics of the nuclear tests conducted by
the U.S. at its four mid-Pacific test sites are presented in
Table 1. A complete listing of the date, time, explosive
yield, location and weapon placement for these tests is
given in Table 2. Fig. 1 provides frequency distributions
of the explosive yields at each of the four mid-Pacific test
sites.

CONCLUDING REMARKS

Of the four mid-Pacific test sites, Bikini Atoll had
the largest total explosive yield, although the distribution
of yields at Bikini was the widest (see Fig. I). The
number of tests that exceeded 1 Mt in yield was 1I at
Bikini (45.8Yo), 7 at Christmas Island (29.2%), 7 at
Enewetak Atoll (20.370) and 5 at Johnston Atoll (4 1.7Yo).
The 18 tests in the Marshall Islands that were greater than
I Mt contributed about 95% of the total explosive yield
of the Marshall Islands series.

Of interest to physicists and historians is the fission
yield of the thermonuclear tests. Those data have not
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been made available; however, estimates of 50% fission
yield for those tests is an assumption which is often used.

A{kflf~}!/<,~/,f~~l(,)j/.$-The U.S. Department c~t’Energy pru\,ided inf{~rmation
t’(~rthi\ report, The Marsh~ll islands Nu[iunwidc Radiolugicld Study and
L:lwrencc Livcrnl(>re Nutiunal Laboratory supporled thi\ publication.
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