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Current distributions of artificial radionuclides (ARN) were studied in the main compartments of a 
larch-tree forest lethally affected by a radioactive release from the Kraton-3 peaceful underground 
nuclear explosion (65.9ºN, 112.3ºE; Yakutia, Russia; 1978). Samples of soil, fungi, lichens, mosses, 
grasses, shrubs and trees were obtained at points belonging to four zones categorised by the severity of 
the ecosystem damage. Sampling was supplemented by dose rate measurements in air and mapping. 
The area of forest characterised by 100% lethality to adult larches (Larix gmelinii) and with partial, 
visually-detectable damage of other more radio-resistance species (e.g. lichens, mosses) covers a 
territory of approximately 1.2 km2. Elevated levels of long-lived ARN were found at all sampling 
sites. Maximum registered levels of the ground contamination with radionuclides of Cs, Sr and Pu 
were three orders of magnitude higher than those expected from global fallout. The ratios of 137Cs to 
some other significant radionuclides in the ground contamination were as follows [mean (range)]: 90Sr 
– 0.57(0.02-0.93); 239,240Pu – 44(25-72); 60Co – 470(220-760). Twenty-three years after a discrete 
contamination event, 90-95% of the total deposited radioceasium and plutonium has still remained in 
the lichen-moss on-ground cover and in the top 5 cm organic soil layer. At the same time, vertical and 
horizontal migrations of 90Sr in soil were more pronounced. Strong surface contamination with 137Cs, 
90Sr and plutonium was detected at the twigs and bark of the dead larches.  The young larches that 
grew at the contaminated area following the initial destruction of the forest demonstrated a substantial 
ability to accumulate 137Cs, 90Sr and plutonium via roots, while the bushes selectively accumulated 
mainly radiostrontium. In contrast, some fungi concentrated mostly radioceasium.   The levels of 
gamma dose rate in air and the environmental contamination with 137Cs were found to correspond 
closely to the gradations of ecosystem damage.  
 


