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The Recovery of Bikini Atoll’s Terrestrial Ecosystem after Castle Bravo

Rylan Chandler

Humans have a longstanding history of disregarding nature in the pursuit of material
goals. The nuclear testing program in the Marshall Islands, codenamed Castle Bravo, was
arguably the most destructive individual man-made event in Earth’s history. Just over seventy
years ago, the blast from the hydrogen bomb eviscerated Bikini Atoll’s ecosystem, evicting the
Marshallese people, and leaving the once tropical island barren. In the years since the disaster,
there have been few efforts to revisit the island which has been deemed a radioactive wasteland.
This paper will seek to resolve unanswered questions surrounding long-term impacts of nuclear
activity by investigating the terrestrial ecosystem’s attempt to recover from the events of Castle
Bravo.

L. The Marshall Islands before the United States

Since the early twentieth century, the Marshall Islands have played a key role in global
affairs as a military frontier. In 1886, Germany negotiated with England and Spain to cede the
islands to them for economic exploitation.! The Marshall Islands are composed of two 800-mile-
long island chains which lie about 125 miles apart and the southern part of these chains are
renowned for their production of copra, the precursor to coconut oil.? The islands served a
primarily economic purpose for Germany until the onset of World War One, when German
troops stationed in China fled the East Asian country and took solace in the South Pacific. Here,

the German East Asiatic Squadron, led by Vice-Admiral Graf von Spee, constructed military

** The author can be contacted at: rylanwc@gmail.com

"' E.H. Bryan, Jr. Life in the Marshall Islands. Pacific Scientific Information Center, 1972,
https://archive.org/details/lifeinmarshallis0000ehbr/page/n1/mode/2up.

2 Bryan, Jr., note 2, at 201.
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bases to defend against the Japanese, who had recently declared war on the Central Powers. Von
Spee’s fleet was later struck down by British battle cruisers, leaving the islands undefended.
Japan soon took military control of the archipelago,® which was verified in 1919 by the Treaty of
Versailles's negation of any German claims to the region. A 1920 mandate by the League of
Nations gave Japan total control of the Marshall Islands and allowed them to transition the
regional government to a civil administration.* Once again, the southern islands became a hub
for the economic exploitation of copra plantations. Additionally, the League of Nations mandate
stipulated that military use of the islands, or their inhabitants was strictly prohibited, so Japan
was unable to utilize the Marshall Islands as Germany had during the war.> Constrained by this
specification amid attempts to manifest destiny in Eastern Asia, Japan seceded from the League
of Nations in 1935 and declared the Marshall Islands a military exclusion zone in 1937.6

In the following years, Japan executed a swift military buildup on the Marshallese atolls
in anticipation of an American attack from the Pacific.” The islands would serve as the eastern
frontier of the Japanese empire. After the Japanese bombing of Pearl Harbor in 1941, the United
States made its intentions clear. The Western power immediately declared war on Japan and
started an advance on the Pacific Front. Due to the vast distance between the countries and
Japan’s inability to heavily fortify every island they occupied, the United States adopted the
approach of island hopping, in which their military aim would be to capture and control Pacific

islands successively such that they establish military bases closer and closer to the Japanese

3 Bryan, Jr., note 2, at 204.

4 Thomas Kunkle & Byron Ristvet. Castle Bravo: Fifty Years of Legend and Lore. Jan. 2013,
https://apps.dtic.mil/sti/pdfs/ADAS572278.pdf.

5 Bryan, Jr., note 2, at 207.

6 Kunkle, note 5, at 9.

7 Kunkle, note 5, at 9.
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mainland while simultaneously skipping over Japan’s best-defended islands.® This strategy put
the Marshall Islands directly in the line of fire as the Americans looked to approach mainland
Japan.

In January of 1944, the Americans finally reached the Marshall Islands and engaged the
Japanese troops stationed there. It took only a month of fighting for the Allied Forces to reach
the last Japanese fortifications in the Marshall Islands: Eniwetok Atoll. Unlike the efforts at the
other islands, the Americans opted to severely bombarde Eniwetok Atoll before invading. Over
3,000 tons of artillery was fired at the small island, leaving it in ruins.® An eyewitness account
stated that “the once-verdant coconut grove was a scorched-earth of ruins and blasted tree trunks
with a few dying palm fronds clacking miserably in the tradewind.”!? The day after the
bombardment, the Allied forces invaded, taking the atoll, and with it, control of all the Marshall
Islands, in a day.!!

IIL. United States” Control of the Marshall Islands and Nuclear Armament

The United States thereafter governed the Marshall Islands as Enemy Occupied Territory.
After the dropping of atomic bombs on Hiroshima and Nagasaki demonstrated their effectiveness
and ended the war, the world saw the potential of nuclear power, and President Truman
authorized the further testing of atomic weapons soon after. The search for a remote nuclear
testing site was thorough, considering locations stateside as well as islands in the Pacific,
Atlantic, and Caribbean.'? Ultimately, the committee entitled with the decision and execution of

the tests, Joint Task Force One, prioritized testing nuclear devices against naval vessels, so the

8 “The Pacific Strategy, 1941-1944.” The National WWII Museum New Orleans,
https://www.nationalww2museum.org/war/articles/pacific-strategy-1941-1944. Accessed 12 May 2024.

° Kunkle, note 5, at 12.

10°S. E. Morison. History of United States Naval Operations in World War II. Little, Brown and Company, 1951.
1 Kunkle, note 5, at 14.

12 Kunkle, note 5, at 16.
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selection of an adequate maritime destination was essential. They found the Marshall Islands to
be the best suited location for testing, due to its remoteness and sparse population, and selected
Bikini Atoll to be the chief testing site, picking it over Eniwetok Atoll due to its impressively
large lagoon and the naval operations already in place on Eniwetok.'? The only major issue
associated with Bikini Atoll was the need to clear the lagoon of Japanese mines hidden in the
coral reef.!*

Nuclear testing began with Operation Crossroads in 1946, intending to study the effects
of nuclear weaponry on ships and naval equipment.'*> Two atomic bombs were detonated at the
atoll: one in the air and one far beneath the surface of the lagoon. Neither dealt considerable
damage to the island and further testing was paused to evaluate any potential radioactive fallout.
Meanwhile, the Los Alamos Scientific Laboratory, the group in charge of the development of
nuclear weapons, recognized the need for more resource-efficient devices, and began working on
the feasibility of a bomb focused on utilizing thermonuclear technology. Within three years, they
had successfully built the first hydrogen bomb. !¢

Immediately after the conclusion of the first world war, the United States began building
up its nuclear arsenal, but did so leisurely, as it was the only global power that possessed nuclear
technology. In 1949, the United States believed that the Soviet Union was still about three years
away from successfully producing a nuclear bomb. Then, in August 1949, when the Soviets

conducted their first nuclear test in Kazakhstan, the Americans fell into a panic.!” The Soviet test

13 Kunkle, note 5, at 16.

14 L. Berkhouse, J.H. Hallowell, F.W. McMullan, S.E. Davis, C.B. Jones, M.J. Osborne, F.R. Gladeck, & E.J.
Martin. (1946). Operation Crossroads. https://apps.dtic.mil/sti/tr/pdf/ADA146562.pdf

15 Berkhouse et al., note 15, at 1.

16 Kunkle, note 5, at 25.

17«U.S.-Russia Nuclear Arms Control.” Council on Foreign Relations, 2023, https://www.cfr.org/timeline/us-russia-
nuclear-arms-control.
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meant that both Cold War superpowers now possessed nuclear weaponry, eliminating the United
States’ material military advantage over the Soviet Union. In response, President Truman
ordered the production of thermonuclear weapons to be accelerated and the stockpile of nuclear
armaments to be magnified.

Despite the United States ramping up development, the Soviet Union still became the
first nation to test a thermonuclear weapon in August 1953. The United States once again
responded by hastening production and even established an emergency program focused on
delivering a superweapon as fast as possible.'® The result was a hydrogen bomb which would
produce an explosion over 500 times larger than the atomic bombs dropped over Hiroshima and
Nagasaki at the end of World War One. As soon as the bomb was ready, it was hastily
transported halfway across the Pacific Ocean to Bikini Atoll, where it awaited detonation for the
Castle Bravo testing. However, in their haste, Joint Task Force One made a critical error. The
team misjudged the wind patterns which they had hoped would dissipate the mushroom cloud
from the explosion into the stratosphere. They had tried to select a day with favorable wind, but
when the day came and the wind was not as they had expected, they nonetheless proceeded with
the test.

III. The Castle Bravo Test

When the hydrogen bomb was finally detonated on February 28, 1954, its effects were
larger than anyone had forecasted. Its unanticipated magnitude in conjunction with inadequate
weather conditions produced a radioactive fallout which contaminated over 7,000 square miles

of Pacific Ocean and Marshallese islands.!® The fireball itself grew to a diameter of over three

18 Kunkle, note 5, at 25.
19 «““Bravo’ Both Triumphs and Fails.” Atomic Archive, 2023, https://www.atomicarchive.com/history/hydrogen-
bomb/page-17.html.
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miles within seconds and blasted a mile-wide crater in Bikini Atoll. It clung to the ground for a
few moments before shooting up into the sky, then the mushroom cloud began to form.2° Within
five minutes, the cloud had reached 115,000 feet, penetrating well into the stratosphere, and
measured 75 miles across.?' Radioactive debris from the cloud plummeted to the earth,
compounding the effects of the explosion and the fireball on the atoll below. Bikini Atoll had
been completely pulverized by the Castle Bravo bombing, with little to no life remaining.

The effects were far more severe than expected because scientists at Los Alamos grossly
miscalculated the bomb’s size. By failing to realize the substantial contribution that the bomb’s
dry fusion fuel (lithium deuteride composed of 40% lithium-6 isotope) would have on its
potency, they underestimated the yield of the bomb,?? and thus ordered testing arrangements
suitable to a bomb much smaller than the one they delivered to the researchers at Bikini Atoll.?®
They had projected the magnitude of Castle Bravo to be between five and six megatons; instead,
it produced a 15 megaton yield.?* The initial calculations produced a model which projected a
relatively small fallout zone because the mushroom cloud would be mostly contained beneath the
tropopause, at 60,000 feet, just as had happened with both Operations Crossroads tests years
earlier.? If this were the case, it would have encountered only the northeast trade winds and
upper westerlies above Bikini Atoll.> However, the 15 megaton blast reached a height of
115,000 feet, carrying it into the stratosphere where the Krakatoa easterly winds flow above the

atoll. These currents brought the nuclear fallout from the mushroom cloud much farther east than

20 “Race for the Superbomb: U.S. Tests.” PBS, https://www.pbs.org/wgbh/americanexperience/features/bomb-us-
tests/. Accessed 28 Nov. 2023.

21 Kunkle, note 5, at 52.

22 Ariana Rowberry. “Castle Bravo: The Largest U.S. Nuclear Explosion.” Brookings, Feb. 2014,
https://www.brookings.edu/articles/castle-bravo-the-largest-u-s-nuclear-explosion/.

23 “Race for the Superbomb,” note 17.

24 Rowberry, note 19.

25 Berkhouse et al., note 15, at 87.

26 Berkhouse et al., note 15, at 29.
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scientists had imagined, affecting other islands, such as Rongelap Atoll, which had been
previously deemed safe.?’

Of course, the United States had made efforts to evacuate the Marshallese people they
believed would be in the projected fallout zone. This entailed the forced relocation of the
residents of Bikini and Eniwetok Atolls. The Bikinians were placed on Rongerik Atoll, just east
of Rongelap Atoll, and the Eniwetok people were moved to Ujelang Atoll, which is over six
times smaller than Eniwetok. Nonetheless, despite the substantial size difference, the Eniwetok
people reported being “well content” with their new home.?® Additionally, Rongerik and Ujelang
were relatively untouched by the mushroom cloud. Due to Castle Bravo’s unexpectedly high
yield, Rongerik was subject to radioactive fallout, but only a handful of the men there endured
any symptoms, all of which dissipated within a few weeks. Evidently, the suffering caused by the
displacement of the Marshallese people living on Bikini and Eniwetok Atolls was insignificant.

Although the forcible relocation of the Marshallese was generally successful, the
miscalculation of the projected nuclear fallout put others in harm’s way. The people of Rongelap
Atoll, located over 100 kilometers east of Bikini Atoll, were covered in the radioactive fallout
from the proliferation of the mushroom cloud. Unaware of what it was, an islander reported that
“the children played in the colorful ash-like powder” which covered the land and infiltrated their
food and water.?” Within two days, the United States army evacuated all people on Rongelap
Atoll, housed them on a destroyer ship, and helped them settle indefinitely on an uninhabited
island, until Rongelap was declared safe to return to. Despite the swift aid, many of the

Rongelapese developed radiation sickness, skin lesions, and beta-burns.>® Although the United

27 Berkhouse et al., note 15, at 29.

28 Kunkle, note 5, at 23.

29 “Race for the Superbomb,” note 21.
30 Kunkle, note 5, at 119.
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States handled the evacuations effectively, the accidental damages caused to the people of
Rongelap Atoll and, albeit unharmed, the displacement of the Marshallese people at Bikini and
Eniwetok must not be understated.
IV.  The Recovery of Bikini Atoll’s Terrestrial Ecosystem

In the case of the Castle Bravo explosions, the issue of the direct effects of human
activity on the local wildlife can be thoroughly examined with a comparison between the current
wildlife to that which existed before the bombings. Moreover, the severity of the nuclear testing
on the ecosystem of Bikini Atoll can be evaluated by comparing the state of the atoll’s vegetation
before and after the catastrophic events. A compelling method of accomplishing this is to focus
on the existence of a particular species, analyzing the magnitude of its presence and the potential
implications of its presence. That being said, it is essential to select a species that is sufficiently
exhibitive of the health of the ecosystem in question. In environmental science, the term used for
such a creature is an “indicator species,” the abundance of which, or lack thereof, can be used to
determine the specific conditions of the ecosystem. On Bikini Atoll, one species which serves as
a useful indicator of the terrestrial ecosystem's health and progression is Scaevola sericea, also
known as beach naupaka.’!

Scaevola sericea, which is occasionally referred to as Scaevola frutescens or Scaevola
taccada, is a dense shrub which is found in coastal areas of the sub-tropical Pacific and is a
native species of Bikini Atoll and the surrounding atolls of the Marshall Islands.*? On the island,
Scaevola sericea serves as an indicator species of the island’s health. It is among the first species

to populate the area and it grows on all parts of the island, especially the coastal outskirts, where

31 Eileen Herring. “Scaevola Sericea.” College of Tropical Agriculture and Human Resources, University of Hawaii
at Manoa, 5 Apr. 2001, http://www?2.hawaii.edu/~eherring/hawnprop/sca-seri.htm.
32 Herring, note 32.
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it is one of the only species to take up residence. A scarcity of Scaevola sericea would suggest a
lack of prosperity in the terrestrial ecosystem, thereby illustrating the species’ role as an indicator
species on Bikini Atoll. Another species that is helpful to analyze with respect to Bikini Atoll is
Tournefortia argentea, otherwise known as tree-heliotrope. Tournefortia argentea, which can
also be referred to as Messerschmidia argentea or Argusia argentea, is a “distinctive small
umbrella-shaped evergreen tree” that is native to the same locations as Scaevola sericea.>
Similarly, Tournefortia argentea is abundant across the entire Marshall Islands and can be found
growing on most of the atoll’s land. It is not quite as prominent on the brink of the islands as
Scaevola sericea 1s, but its vast range across the atoll makes Tournefortia argentea an effective
indicator of the terrestrial ecosystem’s health, especially in complement to Scaevola sericea.
With a goal of discerning whether Bikini Atoll’s ecosystem has or will make a full
recovery from the Castle Bravo bombings, Scaevola sericea and Tournefortia argentea are the
most effective species to investigate because of their role as pioneer species on the atoll. A
pioneer species, in environmental science, is an organism “specifically adapted to colonize bare,
lifeless areas and begin an ecological community.”** They have the unique ability to create a life
in a place where no life exists, either on account of life having been destroyed or having never
existed. By inhabiting a lifeless place, a pioneer species changes the environment and cultivates
conditions under which other organisms can settle.>® In the case of Castle Bravo, the life that
existed on Bikini Atoll was obliterated by nuclear explosions, sparing no organisms. With

nothing left, a pioneer species was necessary to restart life on the island. This process of reviving

33 Elbert L. Little Jr. Common Forest Trees of Hawaii (Native and Introduced). May 1989,
https://www.fs.usda.gov/psw/publications/documents/misc/ah679.pdf.

34 Saurab Babu. “All You Need to Know about Pioneer Species.” Eco-Intelligent, 22 Nov. 2016, https://eco-
intelligent.com/2016/11/22/ecological-succession-who-starts-it-pioneer-species/.

35 Babu, note 35.
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an ecosystem in which existing life was previously destroyed is known as secondary succession
and is the first step towards its recovery. Secondary succession, notably, occurs after all life has
been eradicated. As this is the case, there will still be soil left over from the catalytic event that
wiped out previously existing life, whereas primary succession occurs in barren places without
any soil, such as a rock. Once the process of ecological succession has begun, whether primary
or secondary succession, the environment in question begins its journey towards reaching a
climax community, the final stage of the ecological sequence in which an ecosystem attains a
state of perpetual stability.*® This concept of ecological succession and the pursuit of a climax
community is integral to understanding the rehabilitation of Bikini Atoll.

To determine whether the atoll has made a full recovery, the current vegetation on the
island must resemble that which was present before the nuclear testing — the atoll’s climax
community. Prior to 1946, the Marshall Islands were under the control of the Germans, and then
the Japanese, neither of which have published any data relating to the environment on the
territories, so knowledge of Bikini Atoll’s prior condition is extremely limited. The closest thing
to a survey of Bikini Atoll, prior to 1946, is a 1918 survey of Arno Atoll. Arno Atoll is a series
of islets (tiny, isolated islands), located 531 miles from Bikini Atoll,>” on the opposite end of the
Marshall Islands.*® However, despite the significant distance, Arno Atoll supports a remarkably
similar climate to Bikini Atoll, and their preexisting species compositions were uniform.
Additionally, this 1918 survey was conducted in response to devastating typhoons which ravaged

Arno Atoll in 1905 and 1918, initiating a process of secondary succession that is comparable to

36 Babu, note 35.

37 “Distance Between Bikini Atoll and Surrounding Cities.” DistanceFromTo, https://www.distancefromto.net/city-
bikini-atoll. Accessed 16 May 2024.

38 “Arno Atoll.” AlluringWorld, https://www.alluringworld.com/arno-atoll/. Accessed 16 May 2024.
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that of Bikini Atoll.*” In that survey, Hatheway discovered that “certain species, such as
Scaevola frutescens and Tournefortia argentea ranged completely across the islands of the atoll,
but were much more abundant and formed a larger proportion of the vegetation near lagoon and
especially ocean shores.”*® This information gives a clear indication as to what ecological
succession should look like in the Marshall Islands. Through Hatheway’s assessment that
Scaevola sericea and Tournefortia argentea were uniquely located on every part of the islets as
well as highly concentrated on the shores, the most barren parts of the islets, it can be reasonably
inferred that they were the pioneer species on the atoll since they dominate the landscape and are
the primary colonizers of the coastline. Therefore, since Arno Atoll’s environment and botanical
composition is comparable to Bikini Atoll, then Scaevola sericea and Tournefortia argentea
must be the pioneer species after Castle Bravo if Bikini Atoll is to make a full, natural recovery.
It is then worth noting that Hatheway’s survey also found that “other species, such as
Pisonia grandis, [...] were far more characteristic of the interiors of islands, where, indeed, they
attained their greatest sizes.”*! Here, Hatheway suggests that on the interior of Arno Atoll’s
islets, Pisonia grandis, an extremely tall tree native to Polynesia and a common occupant of the
Marshall Islands,*” serves as an example of a Marshallese climax community. If it can be
established that Scaevola sericea and Tournefortia argentea are indeed the pioneer species on
Bikini Atoll, as Hatheway’s findings indicate they should be, then Arno Atoll, which has
documented proof of its climax community (highlighted by Pisonia grandis) prior to the

typhoons, will serve as crucial evidence for establishing the correct composition of Bikini Atoll’s

3 William H. Hatheway The Land Vegetation of Arno Atoll, Marshall Islands. 30 Apr. 1953.

40 Hatheway, note 40, at 25.

41 Hatheway, note 40, at 25.

42 «“pisonia Grandis.” Missouri Botanical Garden,
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx ?taxonid=291705. Accessed 16 Oct.
2023.
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desired climax community. Thus, if Bikini Atoll is to make a full recovery from the effects of
nuclear testing, it should be initially colonized by Scaevola sericea and Tournefortia argentea
and eventually populated by Pisonia grandis, especially on the interior of the islets.

In 1985, Francis Raymond Fosberg conducted a survey of Bikini Atoll’s vegetation to
submit to the Bikini Atoll Rehabilitation Committee. As a part of this study, he investigated
every islet that composes the atoll and took note of their ecological compositions. In his findings,
he declared that, across all islets, “Tournefortia [argentea] and especially Scaevola [sericea],
have become especially luxuriant.”** This conclusion corroborates Hatheway’s findings on Arno
Atoll, indicating that Bikini Atoll is undergoing a normal recovery. Moreover, it is reasonable to
conclude that Scaevola sericea and Tournefortia argentea are the pioneer species of Bikini Atoll.
In conjunction with their unique abundance, the way a pioneer species would have arrived on
Bikini Atoll aligns with the two species’ method of propagation. Both species are noted as
“abundantly establishing themselves through drift” and studies have shown that in the Marshall
Islands, “the water was [...] the most effective means of transport.”** This is supported by the
fact that three significant ocean currents flow by the Marshall Islands and “are known to bring
with them many [...] things from all across the Pacific.”*> Therefore, it is evident that these two
species were the first to repopulate the atoll as their seeds likely floated in from the surrounding
atolls, carried by one of the aforementioned ocean currents, and launched the process of

secondary succession. From these findings, the theory that Scaevola sericea and Tournefortia

43 F. Raymond Fosberg. Vegetation of Bikini Atoll. National Museum of Natural History, Oct. 1985,
https://repository.si.edu/bitstream/handle/10088/5848/00315.pdf?sequence=1&isAllowed=y.

4 F. R. Fosberg. Vegetation of Central Pacific Atolls, A Brief Summary. 1953,
https://repository.si.edu/bitstream/handle/10088/4940/00023.pdf?sequence=1&isAllowed=y.

4 Frederick Muller. Overview of the Marshall Islands’ Forest Resources. Nov. 1999,
https://www.sprep.org/att/IRC/eCOPIES/Countries/Marshall_Islands/4.pdf.
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argentea were the pioneer species which enabled secondary succession on Bikini Atoll is
irrefutable.

With the knowledge that secondary succession on Bikini Atoll in the aftermath of Castle
Bravo mirrored that of Arno Atoll in the wake of catastrophic typhoons nearly forty years earlier,
it is then imperative to determine whether a climax community was then able to succeed it.
Fosberg, in his survey of Bikini Atoll, found that Pisonia grandis was abundant on some of the
islets, but nowhere to be found on others.*® Since the presence of Pisonia grandis is critical to
the existence of a climax community on the atoll, this clearly indicates that Bikini Atoll had not
achieved a full recovery from the nuclear testing because some of the islets did not have a
presence of a climax community. It is easy to conclude from there that Bikini Atoll will not fully
recover from the incident. However, upon further analysis, there is a profound argument that it
will make a full recovery. Nam Islet and Aerokojlol Islet are two of the islets which were found
to have no presence of Pisonia grandis. They were described as “profoundly disturbed”*” and
partially “truncated,”*® respectively, receiving significantly more damage from the Castle Bravo
blasts than most of Bikini Atoll’s other islets. This, combined with the fact that they were
observed to be almost entirely populated by the pioneer species Scaevola sericea and
Tournefortia argentea,*® gives evidence to conclude that these more severely disturbed islets are
merely recovering more slowly than the others, rather than not recovering at all, and Fosberg’s
survey, which was conducted in 1985, had not given the atolls enough time to complete the
sequence of ecological succession. In contrast, two of the islets least impacted by the nuclear

testing, Bokaetoktok Islet and Oroken Islet, were each discovered to have flourishing climax

46 Fosberg, Vegetation of Bikini Atoll, note 44, at 21.
47 Fosberg, Vegetation of Bikini Atoll, note 44, at 7.
48 Fosberg, Vegetation of Bikini Atoll, note 44, at 8.
4 Fosberg, Vegetation of Bikini Atoll, note 44, at 8.
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communities,’® further supporting the idea that islets more profoundly impacted by the bombs
simply require more time to recover.
V. Defenses to Counterarguments

Whether Bikini Atoll’s ecosystem has fully recovered, will fully recover, or will be
unable to recover from Castle Bravo is uncertain. It could easily be argued that being only 70
years removed from the nuclear explosion, it is impossible for an entire process of secondary
succession to have occurred and been sufficiently completed. It is certainly unlikely. Due to the
novelty of nuclear warheads, there are no prior examples of ecosystem recovery following
nuclear bomb detonations. That being said, secondary successions after volcanic eruptions have
been observed to take anywhere from 50 to 150 years, but typically closer to 150, to complete
and result in a climax community.’! As it is rational to equate a volcanic eruption to the
destruction caused by the hydrogen bomb, this gives reason to believe that Bikini Atoll has not
yet fully recovered from the Castle Bravo incident, since it has been just short of 70 years.
However, given Bikini Atoll’s tiny size (only 2.3 square miles in land mass) it is expected that
the island would progress through secondary succession at a faster than average rate.
Additionally, a key difference between volcanic eruptions and nuclear explosions is that the
former brings with it significant deposits of ash and magma which cover the earth and stifle
recovery. Therefore, although it is still unlikely, based on the average length of secondary
succession, it is feasible that Bikini Atoll may have fully recovered to its climax community in

the nearly 70 years since the Castle Bravo detonation. Furthermore, if the atoll has not yet

30 Fosberg, Vegetation of Bikini Atoll, note 44, at 10.
31 Max Witynski. “Ecological Succession, Explained.” UChicago News, https://news.uchicago.edu/explainer/what-
is-ecological-succession. Accessed 30 Nov. 2023.
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recovered completely, its small size means that it is likely to complete its recovery in the near
future.

Another argument against the feasibility of the atoll’s ecosystem recovering at all is the
persistence of the radiation present on island. A radiological study conducted over a decade after
the Castle Bravo tests sought to discern the magnitude of the radioactive fallout contaminating
Bikini Atoll. During this study, gamma spectrometric and soil sample analyses from across the
atoll found that Cesium-137, Cobalt-60, Antimony-125, and Europium-155 were the
predominant emitters of radiation on the islets.>” Two determinations were made thereafter. First,
there is significant data to support the positive correlation between radiation levels and
vegetation density,”® meaning that, over time, radiation will persist longer in the higher-density,
central areas of the atoll’s islets. This is due to a variety of factors, including the increased
quantity of plants, higher saturation of organic matter in the soil, and increased reabsorption of
water into plants’ roots.>* Second, it is clear that Cesium-137 is the main radionuclide on the
atoll. The study found that Cesium-137 is between two and six times more abundant than the
other isotopes, varying by the location of the sampling, which comprises about 77% of the total
radiation on the atoll.>> Additionally, of these four radionuclides, Cesium-137 has by far the

longest half-life at 30 years,’ with the next longest being Cobalt-60 at 5.27 years.’’ Therefore, as

2 Harold L. Berk, Burton G. Bennett, and Tommy F. McCraw. 1967. “External Radiation Levels on Bikini Atoll,
May 1967.” https://books.google.com/books?hl=en&lr=&id=qqd-

p4bDsuY C&oi=fnd&pg=PA 1 &dq=radiation+on-+bikini+atoll&ots=00802wIY Le&sig=e zZL -
3fjiINTkVnVDRyUPpISANY#v=onepage&q&f=false.

33 Berk et al., note 53, at 17.

34 Berk et al., note 53, at 18.

3 Berk et al., note 53, at 19.

%6 Bureau of Environmental Health and Radiation Protection. 2022. “Cesium-137 (Cs-137).” Columbus, Ohio.
https://odh.ohio.gov/wps/wem/connect/gov/da6daa99-dc47-4196-a120-
9123a89be3f4/0902+Cesium+137+Rev+1+UPDATES.pdf?MOD=AJPERES#:~:text=Cs%2D%20137%20is%20als
0%200ne,Cs%2D137%20is%2030%20years.

57 Stuart Walker. n.d. “EPA Facts about Cobalt-60.” Environmental Protection Agency. Accessed May 21, 2024.
https://semspub.epa.gov/work/HQ/174482.pdf.
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the radionuclide with the longest half-life and greatest abundance, Cesium-137 will be the last
radioactive isotope to linger on Bikini Atoll, and it is highly likely that the atoll’s last radiation
will be found in the dense center of an islet.

In 2017, research was conducted on Bikini Atoll to determine the present magnitude of
Cesium-137 in fruits. The results showed that Cesium-137 still had a significant presence in the
atoll’s vegetation.® In fact, the measured contamination levels exceeded the safety standards of
all countries and organizations globally, except for the Codex Alimentarius and the U.S. Food
and Drug Administration.”® Clearly, despite the radionuclide’s half-life having passed twice,
there is still a persisting element of Cesium-137 on Bikini Atoll. Eventually it will completely
dissipate, but the evidence from this 2017 study indicates that it may be longer than anticipated.
However, the existence of radiation on the atoll does not rule out a full recovery for Bikini Atoll.
As previously mentioned, a climax community is merely the final stage of succession for an
ecosystem. An ecosystem can reach its climax community, thus making a full recovery through
the process of ecological succession, irrespective of radioactive contamination. The radiation
emitted by the remaining radionuclides will eventually disappear upon their decay, but the
ecosystem has no further evolutions to make after this happens. While it is certain that the
radiation from the Castle Bravo tests still lingers on Bikini Atoll, this does not impact the
ecosystem’s ability to make a full recovery from the nuclear explosion. The persistent radiation
is completely unrelated to the ecosystem’s restoration.

VI Conclusion

38 Carlisle E. W. Topping, Maveric K. I. L. Abella, Michael E. Berkowitz, Monica Rouco Molina, Ivana Nikolic-
Hughes, Emlyn W. Hughes, and Malvin A. Ruderman. 2019. “In Situ Measurement of Cesium-137 Contamination
in fruits from the Northern Marshall Islands.” PNAS 116 (31): 15414-19.
https://www.pnas.org/doi/epdf/10.1073/pnas.1903481116.

% Topping et al., note 59, at 15415.

ResJour2022 © 2025



The Resolution Journal vol.4: Environmental Crimes and Protection 2022 Conference Articles
© Resolution Journal 2025

Bikini Atoll seems to have almost fully recovered from the Castle Bravo incident, as of
1985. Although there have not been recent surveys of the islets’ vegetation because researchers
have presently been focused on the health of the atoll’s corals and the lingering radiation on the
island,®*®! it is reasonable to assume that it will fully recover if it has not by now. It is important
to note that much of this argument is based upon logical assumptions and correlations. This is
purely because there has been insufficient scientific research on the Marshall Islands and Bikini
Atoll, especially prior to the United States’ nuclear testing program in the mid 20" century. As
Fosberg noted in his 1953 report of the Marshall Islands’ vegetation, “no coral atoll has had
sufficient study for [a] single [principal vegetational] succession, from bare ground to a relatively
stable vegetation, [to] be described in anything like a complete fashion.”®? For the damage done
by the United States to Bikini Atoll, the Marshall Islands, and the Marshallese people, there
ought to be more available data focused on the recovery of the atoll. It should be definitively
determined whether the island has recovered to pretesting conditions as this has been the
homeland of the Marshallese people for millennia, only to be destroyed by the United States
within a decade of gaining possession of the territory.

Any conclusion that can be drawn as to the success of Bikini Atoll’s biological recovery
must be based upon assumptions and guesswork. There is no concrete truth. There will never be
a correct answer to that question, but from the available evidence (current knowledge about

ecological succession, comparisons to a similar case of secondary succession on Arno Atoll, and

60 «Pristine Seas: The Global Expedition Surveys Four Coral Atolls in the Marshall Islands.” National Geographic,
Feb. 2024, https://fieldnotes.nationalgeographic.org/expedition/theglobalexpeditionrmi.

o1 Peter Stegnar. “Review at Bikini Atoll: Assessing Radiological Conditions at Bikini Atoll and the Prospects for
Resettlement.” JAEA Bulletin, 1998, https://www.iaea.org/sites/default/files/publications/magazines/bulletin/bull40-
4/40405081517.pdf.

2 Fosberg, Vegetation of Central, note 45, at 6.

ResJour2022 © 2025



The Resolution Journal vol.4: Environmental Crimes and Protection 2022 Conference Articles
© Resolution Journal 2025

a valuable 1985 survey of the island), it is reasonable to conclude that Bikini Atoll’s vegetation

will make a complete recovery from the destruction of the Castle Bravo tests if it has not already.
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