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Geography of the Proving Ground and Background
of the "Bravo'" test of March 1, 1954

The Marshall Islands are a group of atolls which mark off the southern
boundary of the Norfg Pacific Basin, lying about 10o north latitude roughly
halfway between the Hawaiian Islands on the east and the Marianna Islands on
the west. The only inhabited places between the Marshalls and the Aleutians
north of the fiftieth latitude are Wake Island about 500 miles due north and
Midway Island about 2700 miles north-northeast. This open area to the north
and west of the Marshalls was a major consideration in the selection of
Eniwetok and Bikini Atolls, lying about 200 miles apart on an east-west line
at the westernmost end of the Marshall chain, for the testing of new generations
of nuclear weapcns (1).

The Marshallese who inhabited Bikini and Eniwetok were transported, after
proper negotiations and settlements, to newly-built villéges on other atolls
or islands before the technical buildup began for the first test in Jdly 1946 (1).
The reference cited describes among other things the environmental surveys under
AEC sponsorship that preceded and followed these tests.

The first two tests in the Marshalls were conducted without incident at
Bikini Atoll (4). The next nine were at Eniwetok, three in 1948, four in 1951,
and two in 1952. The eighth in this series, the first experimental thermonuclear
device, p§qbab1y approached the megaton range. The cloud top penetrated into the
stratosphere and created appreciable amounts of fallout. As planned, the fallout
from this detonation was carried away by a wind blowing from the east-northeast.

Some of the radiocactive debris fell into the lagoon, and on the narrow band of
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uninhabited islands, and in the ocean beyond (1). No people were involved
although plants and sea life and the detonation area exhibited radioactivity.
Also, as more fully appreciated later, the radiocactivity injected into the

stratosphere would be subject to worldwide distributiom.

The Bravo Test, March 1, 1954

Bikini Atoll was selected for the next four tests beginning with the
Bravo test of March 1, 1954. Four additicnal tests at Bikini followed by a
sixth test on Eniwetok lagoon completed the '"Castle" series of that year;
these latter five were uneventful. Bravo, however, was the first test of a
high-yield fission-fusion device designed to be in the multi-megaton range;
also, it was expected to produce fallout similar to that of the thermonuclear
test of 1952 and ample precautions were taken. The task force was careful to
follow the standard injunction of detonating only when the meteoroclogical
conditions would ensure that the close-in fallout would be carried out over
the uninhabited ocean. To reinforce that end, a precautionary no-entry zone
was established for ships and aircraft extending about 335 miles east to west
and 150 miles north to south around the Eniwetok-Bikini Atolls.

On March 1, 1954, the meteorological conditions were judged to be
suitable to conduct the detonation. The explosion attained an estimated
15 megatons and yielded unusual amounts of radionuclides and fission products
adherent to or dissolved in the coralline rock melted up from the surface of
the island. Much of this debris was injected into the stratosphere for the

cloud topped out at about 100,000 feet. Some of the expected close-in fallout
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Exposure of the Marshallese to Fallout

The Marshallese on Ailinginae®, Rongelap and Utirik, being unaware of the
nature of fallout, did nothing to protect themselves or wash off the particulates,
except as they changed to swim or use the lagoon. The fallout was gritty, whitish
and varied from a dust to small flakes. Indeed the oil used on their hair and
their clothing helped retain the fallout and the records note the difficulties
encountered in decontaminating the skin and hair (1,2). Itching and burning
sensations of the skin and eyelids were the first signs of the skin lesions that
were to follow. Some of the people lost their hair in patchy patterns beginning
aboﬁt the.third week after exposure. During the first few days some experienced
transient nausea, vomiting, diarrhea, loss of appetite and tiredness.

As indicated on Table I, the people on Rongelap and Ailinginae were evacuated
after the detonation and transported by sea and air to Kwajalein Atoll where first-
class hospital facilities, medical specialists and clinical laboratories were
available. Apparently the Marshallese had not been exposed to identical amounts
of fallout for they exhibited a wide range of intemsity of the clinical signs
relative to that expected from a radiation exposure of 175 Roentgens. In general,
however, the characteristic patterns of depression of the bone marrow with
reductions in circulating blood platelets and white blood cells were observed
in the Rongelapese as were the slow, gradual recoveries of the circulating
cellular elements to their normal levels. During the phase of low-blood counts,A
minor infections werc observed which responded well to antibiotics.

The 18 §E3p1e on Ailinginae were Rongelapese who chanced to have gone to

Ailinginae Atoll to fish in that lagoon. They were classed with and treated
as Rongelapese but having a lower exposure.
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and undetermined) by virtue of negligence on the part of the United States in

the Bravo detonation. The process was never served because a Court had held
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=" jurisdiction was lacking (253 F. 2d 838 (C.A. 2 1958)) and (357 U.S. 936). A
plea did reach the Trusteeship Council of the United Natioms on April 28, 1960.
This led the Department of State to favor the introduction of legislation in
the Congress of the United States to provide relief for the people of Rongelap,
the compensation being based on humanitarién principles.

Mr.‘Wayne Aspinall introduced the Bill H.R. 1988 to provide for settlement
of claims of certain residents of the Trust Territory of the Pacific Islands.
It was reported out favorably by H. R. 110, March 21, 1963 (to accompany H. R. 1988)
and by S. Rept. 1257, July 29, 1964 (to accompany H.R. 1988 with amendment).and
became Public Law 88-485, 88th Congress, H.R. 1988, August 22, 1964. 1In brief it
authorized payment by the Secretary of the Interior of $950,000 less fees for
legal services to the 82 inhabitants of Rongelap, or to their survivors, affected

by radiation exposures sustained following the thermonuclear detonation of

March 1, 1954. This payment was made in full settlement and discharge of all
claims against the United States arising out of the detonation. Each exposed
individual or his heirs received approximately $11,000 as a lump sum.

The people on Utirik who received 14 roentgens are said to feel that they
had been discriminated against vis-a-vis the Rongelapese: They also were removed
to Majuro, examined, tested, and taken back to their atoll; and while their
exposure fortunately was low, they desired at least a token payment, perhaps in

proportion to dose. No one appears to have taken their point of view very
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At present Dr. Conard is in the Marshall Islands with a medical team
for the annual survey. This year the team is being joined by two Japanese
physicians. Upon completion of the survey we will be pleased to provide

additional information.
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THE CURRENT STATUS OF THYROID DISEASE AMONG
THE MARSHALLESE EXPOSED TO FALLOUT FROM
THE BRAVO TEST, MARCH 1, 1854

(The following data are taken from an informal report by Dr. Conard dated 4/20/71)

The current status may be updated as follcows:

I. Young Rongelapese exposed to fallout March 1, 1954, when they were
1 to 8 vears of age. (Estimated dose: 175 rads external gamma
plus 600 to 1400 rem internal irradiatioen.)

Totzl - 19

1. Currently normal by clinical znd biocuemical tests,
(There may be a slight unevenness of the gland in
one patient.) 2 Q1%

2. Currently hypothyroid with minimal ncdularity.
Responding satisfactorily to oral thyroid hormone
therapy. ' 3 {16%)

3. Have undergone surgery in the U. S. prior to 1969
because of nodular thyroid disease; histologic
diagnosis of adencmatous goiter and Huerthle cell
tumer. Responding satisfactorily to oral thyroid
hormone therapy with one excaption: This patient
shows scme enlargement of the remnant of thyrcid
left from 2z partial thvioidectomy in 1964; as she
has not followed her post-operative thyroid hormone
regimen, there is guestion as to whether she should
have further surgery. 11 (58%)

4, Young people operated on for thyroid disease during
August 1969 and recovered. Diagnoses: Primary
benign adenomatous goiter in two and papillary
adencma of serious grade malignancy in one. 3 (16%)

(None of six Ailinginae children exposed to an estimated external

dose ¢f 069 rads have shown thyroid dysfunction.)

II. Svrviving adult Rongelapese exposed to fallout., (Estimated dose:
175 rads external plus 160 rem internal irradiation.)

Total - 34

1. Papillary carcinoma removed surgically at age 41,
No recurrence, Taking oral thyrcid hormene therapy. 1
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