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The “excess” 210Pb was determined by subtracting the specific radioactivity of 226Ra from the initial “total” activity of 210Pb in the sediment samples (Table 1). The obtained value reflects the input of 210Pb from the atmosphere in addition to the amount produced by radioactive decay of 226Ra in sediment (Koide et al., 1972; Kuptsov, 1986; Sapozhnikov et al., 2006). In the most favorable case, when the sedimentation rate is constant and downcore mixing is insignificant, the activity of “excess” 210Pb should exponentially decrease with increasing core depth until it becomes equal to the activity of 226Ra, reflecting the so-called “age-old” equilibrium of these two radionuclides. Under such conditions, the parameters of the approximating exponent serve as the basis for calculating the sedimentation rate. In the studied core, the vertical distribution of “excess” 210Pb has a rather monotonic character and is satisfactorily described by the exponential dependence (Rusakov et al., 2019). The calculated sedimentation rate based on the activity of “excess” 210Pb is 0.2±0.06 cm/yr (Supplementary Fig. 1). The approximately equal activity values in the two topmost samples (0–2 cm and 2–4 cm) indicate the depth of the upper mixed layer and a low degree of bioturbation in the core. 

A parallel check of sedimentation rates was performed using technogenic 137Cs. Fjords of Novaya Zemlya are the most convenient natural testing ground for studying the mechanisms of 137Cs sedimentation because they are located in close to the Novaya Zemlya military nuclear test site “Polygon 600”. The cesium radionuclide, like other artificial radionuclides, is introduced to the natural environment largely by nuclear weapon tests (explosions) and by the nuclear fuel cycle (Sapozhnikov et al., 2006). By determining the dates of the most significant releases of radionuclides into the Earth’s atmosphere, it is possible to calculate the sedimentation rates based on the depth of their occurrence in the sediments. 

Active tests of nuclear weapons started in 1958. The tests reached their maximum intensity in the early 1960s before the “Treaty Banning Atomic Weapon Tests in the Atmosphere, Space, and Under Water” was signed in Moscow in 1963. Thus, the main peak of the global fallout of radionuclides recorded in sediments from all over the world corresponds to this year. Since then, ground and air explosions have been gradually stopped, reflected in the sharp decrease in the concentration of radionuclides in sediments. The latest downcore peak in 137Cs corresponds to the Chernobyl disaster in 1986 that had an exceptional effect on the environment and the intensity of global fallout of radionuclides (Buesseler and Levingston, 1997). Therefore, three peaks can be observed in the downcore distribution of 137Cs corresponding to the fallouts of technogenic radionuclides in 1958, 1963, and 1986. They serve as reliable markers in determining the sedimentation rates in marine sediment cores. Moreover, we cannot exclude the possibility that the peak of the maximum 137Cs activity (4.8 Bq/kg) at 2–4 cm core depth (Table 1, Supplementary Fig. 1) is due to the accident at the Fukushima nuclear power plant in March 2011. However, given the remoteness of the study area to Japan and the relatively high activity of local radionuclide sources on Novaya Zemlya, this likelihood is small.
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