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Møller and co-workers (2007) observe an “elevated frequency of abnormalities in barn 

swallows at Chernobyl” and “can think of no alternative explanations other than exposure 

to radiation that can have caused the observed patterns”. However, an obvious alternative 

hypothesis (e.g. Pikulik and Plenin, 1994) is that apparent impacts on birds may be due to 

ecosystem changes resulting from the abandonment of contaminated land. In this and 

previous papers, Møller and coworkers downplay key limitations, namely: 

 

1. probable confounding due to land use changes in the abandoned areas since the 

accident; 

2. weak dosimetry, and inappropriate grouping of “Chernobyl” study sites. 

 

1. The 1986 Chernobyl accident caused an area of approximately 30 km radius (the 

“30-km zone”) to be evacuated. Towns, villages and farms are abandoned, livestock 

were evacuated and former farmland is now rough grassland with shrubs and trees. 

Forestry has ceased and hunting is strictly controlled (though some poaching occurs). 

Since 1989, large increases in populations of large mammals (e.g. elk, wild boar, 

wolves) and some rare birds (e.g. black stork, white-tailed eagle) have been reported 

in the 30-km Zone (Pikulik and Plenin, 1994; Baker and Chesser, 2000). In contrast, 

Pikulik and Plenin (1994) note population reductions in bird species commonly 

associated with human habitation. Barn swallows are commonly associated with 

human habitation and their population is influenced by farming practices (e.g. 

Beecher et al. 2002; Møller, 2001 and see ESM).  

 

Møller and co-workers (2007) discuss a “general deterioration of farming in Ukraine 

since 1990” which “should have negative effects in both control and contaminated 

areas, predicting increases in the frequency of abnormalities”, but they do not 

apparently consider abandonment of contaminated lands to be a potential 

confounding factor (apparently, 2 of their sites within, the others very close to the 

exclusion zone). Changes in farming practices, habitat and wildlife community in and 

around the exclusion zone may well have had negative effects on barn swallows at the 

“Chernobyl” sites compared to the Kanev “control” area (see also ESM).  

 

2. Estimates of radiation exposures are fundamental to impact studies. External dose 

rates are estimated (Møller et al. 2005 Fig.3; 2007), but are not presented at all 

clearly. From the information available, doses at the most contaminated “Chernobyl” 

site are around 100 times greater than at the least contaminated “Chernobyl” site. It is 



therefore inappropriate, for statistical analyses, to group these sites of widely varying 

dose rate into a single “Chernobyl” category as Møller et al. (2005; 2007) have done 

(see also ESM).  

 

This is a particular problem when considering the hypothesised decrease in mutation 

rates from 1991-2006 at the “Chernobyl” sites (Fig. 2, Møller et al. 2007). External 

dose rates at these sites would have approximately halved during this period (from 

Jacob et al. 1996). At the most contaminated site the external dose rate would have 

declined from around 60 to 30 μGy h
-1

; at the least contaminated site it would have 

declined from around 0.6 to 0.3 μGy h
-1

. Thus, dose rate differences between different 

“Chernobyl” sites are much greater than changes at a given site over time. If mutation 

rates are so sensitive to dose rates that significant reductions are caused by the factor 

of two time-change, as hypothesised by Møller et al. (2007), then the grouping 

together of “Chernobyl” sites (which vary in dose rate by around 100 times) must be 

inappropriate.  

 

I further note that, though presentation of sample site information in these papers is 

extremely unclear, different “Chernobyl” sites appear to have been studied in 

different years during the 1991-04 period (Møller et al., 2005), further invalidating 

the assessment of time changes in mutation rates. For example, according to Møller et 

al. (2005), six “Chernobyl” sites studied in 1996 were not sampled again in 2000-

2004 (see ESM).  

 

Given the apparently interesting results of Møller et al. (2007) and others (e.g. Ryabtsev 

et al. 1994), we should not rule out possible negative influences of radiation on birds. 

However, it is very possible that apparent impacts on barn swallows are instead due to the 

abandonment of land by people. The weight of past evidence (e.g. IAEA, 1992) is that 

radiation exposures currently pertaining in the vast majority of the 30-km zone cause no 

significant harm to animal populations. Studies to test this hypothesis should continue, 

but it should not be rejected without strong, reproducible, refuting evidence from both 

laboratory and field studies. Chesser and Baker (2006) have recommended minimum 

criteria for radioecology research at Chernobyl: I believe that the study of Møller and co-

workers (2007) is a long way from meeting these criteria. Møller and co-workers’ (2007) 

extrapolation of postulated radiation effects on barn swallows to the controversial issue of 

human health impacts is premature. 
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Electronic Supplementary Material  

 

Discussion of site information, study design and the Møller et al. (2005) paper. 

 

The Møller et al. (2007) paper in Biology Letters refers to an earlier paper, Møller et al. 

(2005) for supporting evidence and for key details of the location of their study sites and 

their sampling regime. In this earlier paper, Møller et al. (2005) argue that abandonment 

of contaminated lands could not explain their observations of damage to barn swallow 

populations living in the vicinity of Chernobyl. There are, however, a number of key 

flaws in this paper which will be detailed below.  

 

The argument of Møller et al. (2005) went as follows (bold emphasis added by me): 

 

“A second alternative [explanation of impacts on barn swallows]  is that changes in 

farming practice differ between the two regions. Modern farming has collapsed in the 

large collective farms and the number of dairy cows have been reduced dramatically. For 

example, the number of dairy cows in two large farms in the Chernobyl and Kanev 

regions has decreased from 250 and 230 in 1991, respectively, to 30 and 38 cows in 

2002. Clutch size of barn swallows in Denmark is slightly smaller (on average 4·9%) on 

farms without than with cows, while there are no effects of abandonment of dairy farming 

on adult body mass, frequency of nonbreeding, hatching success, brood size or adult 

survival (Møller 2001). Changes in farming practice are very similar across Ukraine and 

thus cannot account for the regional differences or the patterns observed within the 

regions described here. Although large areas in the Chernobyl region have been 

depopulated and farming has ceased completely as an official measure to reduce transfer 

of radioactive material to humans through food, this cannot have affected our results 

because we almost exclusively worked outside the exclusion zone. Only one of our study 

sites was within the exclusion zone, and our general findings did not change after 

exclusion of this single observation. Hence, it is unlikely that environmental changes can 

account for the observations reported here, as changes in agricultural practice have been 

similar across Ukraine. Finally, both alternative explanations would suggest large 

differences in body condition of adults between areas, which was clearly not the case. 

 

This argument does not adequately counter the alternative hypothesis that impacts on 

barn swallows are due to factors other than radiation. Firstly, changes in farming practice 

are not the only changes which could potentially affect barn swallows: loss of the human 

population and consequent habitat and wildlife community changes could also potentially 

have impacts on barn swallows in and close to abandoned areas. Secondly, no 

quantitative evidence is presented concerning the changes in farming practice at each of 

the study sites so this potential confounding cannot be assessed in the statistical analysis. 

Such changes are likely to be difficult to quantify and to vary significantly amongst the 

“Chernobyl” and “Control” sites. Thirdly, there are a number of key flaws in the Møller 

et al. (2005) study which are detailed below. 

 

 

 



Table 1. Sampling site information reproduced from information in Møller et al., 2005. 

Note that none of the “Chernobyl” sampling sites studied in 1996 were studied again in 

2000-04.  

Site/Year of sampling Site type Site location – abandoned 

or inhabited area
*
. 

1996   

Glybovka “Chernobyl” Inhabited 

Guda-Katyushanka “Chernobyl” Inhabited 

Ivankov “Chernobyl” Inhabited 

Obukhovichi “Chernobyl” Inhabited 

Phenevichy “Chernobyl” Inhabited 

Rudya-Dymerskaya “Chernobyl” Inhabited 

Kanev Reserve “Control” Inhabited 

Stepanetske “Control” Inhabited 

Stepantsy “Control” Inhabited 

Kanev Chicken Farm “Control” Inhabited 

2000   

Bobor “Chernobyl” Abandoned 

Pribirsk “Chernobyl” Inhabited 

Vesniane “Chernobyl” Abandoned 

Kanev “Control” Inhabited 

2002   

Bobor “Chernobyl” Abandoned 

Dytiatku “Chernobyl” Inhabited 

Pisky “Chernobyl” Inhabited 

Pribirsk “Chernobyl” Inhabited 

Vesniane “Chernobyl” Abandoned 

Kanev “Control” Inhabited 

2003   

Dytiatku “Chernobyl” Inhabited 

Pisky “Chernobyl” Inhabited 

Vesniane “Chernobyl” Abandoned 

Kanev “Control” Inhabited 

2004   

Dytiatku “Chernobyl” Inhabited 

Pisky “Chernobyl” Inhabited 

Vesniane “Chernobyl” Abandoned 

Kanev “Control” Inhabited 
* Following the paper of Møller et al., 2005, but with the corrected designation of Bobor as an abandoned 

site. 

 

 

 

 

 

 



Sampling site location 

 

Møller et al. (2005) mislead the reader concerning the location of their sampling sites. 

Møller and co-workers (2005) studied barn swallows in various villages and former 

collective farms in a region around Chernobyl and in the Kanev Region, 150 km SSE of 

Chernobyl. A list of their study sites is given in Table 1, reproduced from Møller et al. 

(2005). External radiation dose rates are not presented explicitly in Møller et al. (2005), 

however they can be estimated from information in Table 1 and Figure 3 of Møller et al. 

(2005) (reproduced here as Table 1 and Figure 1). The Bobor and Vesniane sites play a 

key role in the study of Møller et al. (2005) as these sites have the highest levels of 

contamination.  

 

 

 
 

Figure 1. Percentage of nonbreeding adult barn swallows vs. level of radiation (mR h
-1

: 1 

mR h
-1

 ≈ 10 µGy h
-1

) in the Chernobyl and Kanev regions. Adapted from Møller et al. 

(2005), but with circles added to denote the data from the abandoned Bobor and Vesniane 

sites.  

  

Bobor 

Vesniane 

“Control” site and other 

“Chernobyl” sites 



Like many studies of the terrestrial ecosystems around Chernobyl, the study of Møller et 

al. (2005) suffers from a major difficulty: the most contaminated sites are located within 

abandoned lands which have major differences in both land use and ecology from less 

contaminated and “control” sites. The significance of this key issue is downplayed 

several times in the Møller et al. (2005) paper. In the “Study Areas” section (p. 1103) the 

authors state that  

 

“we studied barn swallows in parts of the southern and western sector just outside the 

exclusion zone of the Chernobyl area” (my emphasis) 

 

and  

 

“we drove along all public roads to visit villages and collective farms in areas with high 

levels of radiation outside the exclusion zone near Chernobyl” (my emphasis) 

 

and 

 

“While visits to areas with high levels of radiation is non-random, we see no reason why 

such a selection should be associated with farming practice, soil quality or abundance of 

insects, which are the main food for barn swallows”. 

 

In fact, two of the key “Chernobyl” sites, Vesniane and Bobor, are located within the 

exclusion zone of Ukraine. In direct contradiction to the above statements, later (in the 

“Reproductive Rates” section para. 5, p. 1108), the authors (Møller et al. 2005) do state 

that  

 

“One of our study sites (Vesniane) was within the exclusion zone, where farming ceased 

completely in 1986” 

 

In addition to giving contradictory information, no mention is made of the fact that the 

Bobor site is also in an abandoned area. The Bobor site is within the exclusion zone of 

Ukraine (though not within the 30-km Zone), as confirmed by a site visit I undertook 

together with Sergey Kireyev of the Chernobyl Ecocentre and Gennady Laptev of the 

Ukrainian Hydrometeorological Institute.  

 

It is clear that abandonment of human settlements and agricultural land could be an 

important confounding factor in any study of barn swallow population dynamics. This is 

implicitly recognised in the Møller et al. (2005) study since they also carry out analyses 

excluding the Vesniane site: 

 

“Exclusion of [the Vesniane] site from our analyses revealed very similar results, and 

none of the differences reported … changed after exclusion of data from Vesniane”  

 

“Although large areas in the Chernobyl region have been depopulated and farming has 

ceased completely ... this cannot have affected our results because we almost exclusively 

worked outside the exclusion zone. Only one of our study sites was within the exclusion 



zone, and our general findings did not change after exclusion of this single observation” 

(my italics). As shown in Table 1, it is certainly not true that the work was “almost 

exclusively” outside the exclusion zone, particularly during the period 2000-04: during 

this period, 6 of the “Chernobyl” sites were in abandoned areas and 8 were outside, but 

still very close to, the exclusion zone. 

 

The results of the analysis following exclusion of the Vesniane site are not presented in 

the Møller et al. (2005) study, so it is difficult to judge their significance. No analyses 

were made excluding both the Bobor and Vesniane sites, both of which are within 

abandoned areas. Exclusion of the Bobor and Vesniane sites from Figure 3 of Møller et 

al. (2005) (reproduced here as Figure 1) would clearly have a major impact on any 

correlation between percentage of non-breeding birds and external radiation dose rate.  

 

Sampling regime 

 

In addition to the important issue of site location, the sampling regime varies significantly 

during the study of Møller et al. (2005), and the “controls” seem inadequate. A number of 

different sites were sampled in 1996, 2000, 2002, 2003 and 2004. The sites were divided 

into “Chernobyl” (“contaminated”) sites and “Kanev” (“uncontaminated” or “control” 

sites) (see Table 1).  

 

The 6 “Chernobyl” sites studied in 1996 were not sampled again in 2000-2004 because  

 

“Several villages with barn swallows in the 1990’s held no or only few barn swallows 

during the last two visits and these sites were therefore not included during these later 

visits” Møller et al. (2005) 

 

In fact, as can be seen from Table 1, none of the “Chernobyl” sites sampled in 1996 were 

re-sampled in 2000-2004. The Bobor site sampled in 2000-2002 was not sampled again 

in 2003-2004. There appear to have been four “control” sites at Kanev in 1996, but only 

one in 2000-2004. 

 

None of the sites studied in 1996 were re-sampled in 2000 – 2004. The Bobor and 

Pribirsk sites were sampled in 2000 and 2002, but not in 2003-4. Data from four 

“control” sites in the Kanev region are presented for the year 1996 but, for subsequent 

years, data is only presented for one “control” site at “Kanev”. Furthermore, it is 

inappropriate to group the sites into the categories “Chernobyl” and “control” as Møller 

et al. (2005) have done. External dose rates at the “Chernobyl” sites vary by two orders of 

magnitude. Though total dose rates have not been estimated by Møller et al. (2005), from 

the external dose rate data, it is likely that total dose rates at the “Chernobyl” sites outside 

the exclusion zone (i.e. excluding Bobor and Vesniane) are as close or closer to those at 

the “control” site than they are to the more highly contaminated sites at Bobor and 

Vesniane. 
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