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From 1946 to 1958 a series of 22 atomic bombs were tested throughout Bikini atoll resulting in a series of anthropogenic craters around the rim and lagoon of the atoll. Now more than 70 years later questions remain about what evidence remains for these tests and how human induced craters may differ compared to naturally formed ones. In June 2019, for the first time, a set of comprehensive geophysical mapping investigations was performed using advanced phase measuring echosounder sonar systems combined with inertial navigation and satellite positioning to map over 4 of the atomic bomb test sites. Sonar mapping efforts were coordinated also with technical diver photo and video surveys used to help guide and confirm the sonar investigations.  The mapping survey focused on 4 test sites including the Able and Baker tests of Operation Crossroads (1946) and the Castle Bravo and Castle Romeo tests of 1954. Using a high-frequency phase-measuring echo-sounder with satellite corrected GPS positioning, the underwater landscape of Operation Crossroads was mapped in very high-resolution for the first time resulting in a finalized digital elevation model of 1 m/pixel. This broad-scale view of the Crossroads landscape provides new context illustrating the effects of both Able, and subsequently Baker, on both shipwrecks and seabed morphology. Using the sonar data to guide diver operations, new video and photogrammetric documentation was collected on 7 of the Crossroads shipwrecks. The new context provided by the combined high-resolution mapping and diver investigations illustrates the benefit of the combined methodology in archaeological site documentation. In total nearly 20,000,000 filtered sounding points were acquired in an area approximately the size of Central Park accounting for water column sound speed and tidal elevation throughout the survey period.
Results indicate that there is no seabed evidence of the Able test (a 21KT aerial explosion), while the Baker (21 KT) test crater remains visible on the seabed 73 years later with a relief of approximately 10 m and a diameter of ~800 m. The Baker crater is flat floored, evidence of back filling as the ejecta settled in after the explosion. A new discovery made possible by the high-resolution comprehensive survey results is that there are subtle but coherent bedform features visible on the seabed that radiate away from the center of the impact crater. These bedforms likely formed from the series of waves generated by the blast and have wavelengths of 30-75 m with amplitudes of approximately 1 m. These detailed geomorphic measurements provide a signature for what the first water born test of an atomic weapon look like. A subsequent mapping effort focused on the Castle test site and uncovered the clear signature of two blast craters one from the Castle Bravo test, a 15 MT hydrogen fusion bomb test that destroyed 3 islands and has left a crater approximately 1400 m in diameter and approximately 25-30 m depth with a flat bottom relief. Adjacent two and slightly impinging on the Bravo crater are the remains of the Romeo test, an 11 MT test that resulted in a crater approximately 250 m in diameter and 18 m deep relative to the surrounding seabed. The two tests thus formed a larger single composite crater which is revealed in detail for the first time from the sonar investigation.
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