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Breeding plumage colouration of males Ficedula hypoleuca PALL. (Passeriformes, Muscicapidae) in the middle urals.

Bel`skii E.A., Lyakhov A.G.

Abstract

Colour morphs of breeding males Ficedula hypoleuca were studied in the Middle Urals (56(49(N, 59(34(E)  in 1997-2002. No males of the 1st and 2nd morphs according to Drost`s (1936) scale were registered in the study area. Distribution of the colouration was: 3rd morph 12,0 %, 4th – 15,7 %, 5th – 30,6 %, 6Ith – 30,6 %, 7th – 11,1 % (n=376). The mean plumage colour (±SE) is 5,13±0,06. The distribution varies insignificantly between years. Wing length of males averaged (±SE) 81,82±0,09 mm (n=371), its linear correlation coefficient with colour type r = -0,26. The body mass averaged 12,61±0,03 g (n=352) and did not depend on colouration. Male return rates averaged 26,3 %, maximum – in 5th morph (33,0 %), minimum – in 7th morph (14,6 %). The phenotypic structure of population was similar in coniferous and small-leafed forest in optimal habitats. In biotopes damaged with industrial emissions the ratio of 3rd morph decreased contrary to the 7th one. 

 The problem of the polymorphism of natural populations is the center of attention of systematics, evolutionists and ecologists. One of the most popular objects of investigations in this field is Ficedula hypoleuca Pall. The upperside colour of male breeding plumage varies from the female-like gray-brownish (7th morph according to R. Drost (1936)) to the pure black one (1st morph). Despite the fact that investigations of phenotypic structure of Ficedula hypoleuca populations had been conducted over the great part of its breeding range (Anorova, 1977; Vysotsky, 1994; Kerimov et al., 1994; Grinkov, 2000; Røskaft et al., 1986), the eastern populations of the species remain to be investigated. There is no information on colour morphs of males Ficedula hypoleuca in the Urals.
The aim of the investigation is to study the breeding plumage colouration of males Ficedula hypoleuca in the Middle Urals and to determine how the phenotypic structure of the species depends on the age composition of local populations and the habitat characteristics. Two types of forest biotopes were chosen for comparison as well as areas subjected to industrial pollution. 

Material and methods

The study was carried out during 1997-2002 in the south of the Sverdlovsk region. Ten study sites with nearly 350 artifical nest-boxes were established in a narrow strip nearly 20 km long between the town of Revda (56(51( N, 59(53( E) and settlement Druzhinino (56(49( N, 59(34( E). The study area belongs to the low-mountainous part of the Middle Urals, southern taiga subzone. Plots with nest-boxes were established in two contrasting forest biotopes: a primary dark coniferous forest (fir-spruce forest with linden and admixture of pine) and a secondary small-leaved forest (aspen-birch forest with a small admixture of pine).
The study sites nearest to the town of Revda are situated on the territory subjected to the pollution from the Middle-Urals copper plant (basic pollutants are SO2 and heavy metals). The toxic load on study sites was estimated from the concentrations of heavy metals in the soil (horizon A1), which were measured in weakly acidic extracts (5 % HNO3). The zone of heavy pollution extended westward from the plant (the direction we chose) for 3 km. Four study sites were established here. The mean content of acid-soluble forms of copper in the soil within the sites averaged 3770±151,9 μg/g dry mass, lead - 639,1±43,2 μg/g  (n=47). In the zone of moderate pollution 4 sites were established at 4, 6 and 8 km from the plant; mean soil concentrations averaged: copper - 862,4±63,9 μg/g, lead - 283,2±14,1 μg/g  (n=42). In the background area (2 sites at 16 and 20 km from the plant served as a control) the contents of copper averaged 86,9±7,6 μg/g and lead 67,3±4,9 μg/g dry mass (n=32).  

The wooden nest-boxes were arranged within the sites in parallel rows at a distance 50 m within the row and 100 m between rows. The density of nest-boxes equaled 2 per 1 ha. The size of study sites varied from 6.5 ha to 40.5 ha (a peripheral zone was included with the breadth equaled a half of the distance between the neighbouring nest-boxes). The density of breeding birds on the study sites were estimated using number of nests (including unfinished clutches). 

The Ficedula hypoleuca males were caught on nests when feeding nestlings (second half of June – begin of July) with automatically banging traps. We measured in males the wing length (maximally straightened and pressed to the ruler), the body mass to the nearest 0.1 g, colour morph according to R. Drost (1936) and age. We could age exactly birds ringed as nestlings. The males caught for the first time were aged using weariness of tail and wing feathers and characteristics of secondary coverts as well (Vysotsky, 1989; Karlsson et al., 1986; Jenni, Winkler, 1994). When processing data on return of males of unknown origin we marked their age conditionally: x when it was caught for the first time (number of years lived before ringing is unknown), x+1 when returned next year, x+2 – 2 years later and so on. Males caught for the first time (group x) were classified in the table 2 as yearlings or adult birds on the basis of visual examination of plumage. We noted moult in birds too.

We calculated change in the colouration score of Ficedula hypoleuca males during a certain period as a difference in colouration scores in the beginning and in the end of this period. In the case of yearlings (the second year of life) these are the age of 1 and 2 years
. In the case of more old birds these are the first and the last registration. The number of registrations varied in different individuals.

The relationship between the morph of a male and its return rate to the breeding place in the next season was estimated using data on ringing in 1997-2001 and recaptures in 1998-2002. If a male returned in a few successive years it was considered every time as a new individual. When analyzing habitat variation of phenotypic structure of local populations of Ficedula hypoleuca only sites were used situated out of the area of industrial pollution. 
Results 
The ratio of colour morphs of breeding Ficedula hypoleuca males totally in all study sites is shown in the table 1. Males of the 1st and 2nd morphs were not registered in the study area. The modal colour type of males was 5 or 6 in different years.  The total distribution of male colour morphs did not differ significantly in different years. The season of 2000 singles out of all other seasons but the distribution of males in this year differs significantly from 1999 only (χ2 = 11.63, df = 4, p<0.01). The mean colour type of males in the population under investigation equaled 5.1.

To study the alteration of breeding plumage with age in this population of Ficedula hypoleuca we compared colour morphs in birds of different age groups. We registered also the dynamics of colour types in the same individuals during their life on the basis of recaptures.  

The colour morph distribution in males of different age is shown in the table 2. The modal colour type of young males equaled 6, the second group in the relative abundance is the 7th morph. The dark males (3rd colour type) were rare in this age group. In the age group 2 years and older the modal colour type equaled 5, the percentage of males of the 6th type was somewhat less. The males of the 7th type were the most rare group among the adult birds. The phenotypic structure differed significantly in these age groups (χ2 = 48.65, df = 4, p<0.001). Mean colour type equaled 5.8 in 1 year old males and 4.9 – in adult ones. Thus adult males are significantly darker than yearlings. 
Recaptures of the ringed birds allowed us to trace the individual dynamics of male plumage colour during their life. The intensity of colouration of the upperside increases with the age of males, mainly during the second year of life. For example in the group 1 year old percentage of males that became darker to the next season equaled 66.7 % (n=18). In the group 2 years and older (apparently to the end of the life) only 44.9 % individuals became darker (n=49). The percentage of males that did not change its colouration to the next season equaled 33.3 % in young birds and 51.0 % in adult ones. The lightening with age was registered in adult birds only, the percentage of such birds equaled 4.1 %.  

The magnitude of a change in mean colour value from season to season in young males is somewhat larger than in adult ones (table 3). The value during the second year of life averaged 0.78 ± 0.17 (n = 18), at the age 2 years and older 0.53 ± 0.12  (n = 49). The difference between these age groups is insignificant. 

The change in colour value of a male to the next breeding season depends on degree of melanization of its plumage. The lighter is a bird the greater is a change in its colouration. The greatest extent of darkening is typical of birds belonging to 6th and 7th colour type. The magnitude of change in colour type is significant (p<0.05) when comparing 6th morph with the 4th and 5th ones, in adult birds only (table 3). 

Wing length reflects the overall body size. To reveal relationship between the male colouration and body size we analyzed variations in wing length in birds of different morphs. It was shown that the wing length decreased with the increase of colour type (table 4) but most differences between morphs were insignificant. In both groups of 1 year old and adult males the wing in males of 7th type only was significantly (p<0.05) shorter than in other males.  At the same time in combined sample differences were significant when comparing 6th morph with more dark birds too. When analyzing all males individually (not group means) we observed a weak negative correlation between the colour type and wing length: the linear correlation coefficient r = -0.26 (p<0.001). More strong correlation were observed in 1 year old males: r = -0.42 (p<0.001), at the same time no correlation were registered in adult birds: r = -0.09.  

Mean body mass of males in a combined sample averaged 12.61 ± 0.03 г (n=352), in yearlings 12.48 ± 0.06 г (n=79), in adult birds 12.63 ± 0.04 г (n=268). Differences in this index between the two age groups were not large but significant (p<0.05). There was no correlation between the colour type and body mass. 
We tried to reveal a relationship between the colour type of a male and its return rate to the breeding place next season. Mean return rate of males in the study area equaled 26.3 %. The highest return rate showed males of 5th morph, the index was somewhat less in darker birds (table 5). The minimal return rate were registered in the group of most light birds. Differences in the return rate were significant only when compare males of 5th and 7th morphs: value of Fisher-test F = 4.35 (df1 = 1, df2 = 130, p<0.05). Comparison between study sites along the pollution gradient revealed the decrease in return rate of males in polluted areas. The index equaled 29.2 % in the background area and 20.7 % in the vicinity of the plant. The small sample size (n=29) allow us to make only careful conclusions on the return rate of differently coloured morphs in the zone of heavy pollution. General rules were confirmed here too. The return rate of males of 5th type equaled 40.0 % in the vicinity of the plant and 37.7 % in the background area, the index of males of 7th type 12.5 % and 19.0 % correspondingly. It is to note that almost all males returned to its breeding area with high precision (site size did not exceed 40 ha and distance between some neighbouring sites – 1 km). Only one bird of 63 recaptured ones had bred in another study site at a distance 4 km from its preceding breeding territory.   
To estimate the dependence of phenotypic composition of local F. hypoleuca population on the habitat type we investigated the structure of local aggregations in different biotopes: nearly native and anthropogenically transformed ones. The distributions of male colour morphs in the background area in coniferous and small-leaved habitats (all years combined) did not differ significantly (χ2 = 0.44, df = 4; table 6).  The modal colour morph in both forest types was the 6th one. The next in the relative amount group was the 5th type. The percentage of the 4th morph was somewhat higher in the coniferous forest than in small-leaved one. Mean colour value was similar in both habitats under investigation. 
Industrial pollution influences greatly the density, population structure and dates of breeding in F. hypoleuca. The breeding density decreased towards the plant (Fig. 1), especially in small-leaved forest type. The age structure of breeding birds differs along the pollution gradient.  The percentage of young males in the sample increased from 21.5 % in the background area (n=247, both forest types combined) to 35.9 % (n=39) in the vicinity of the plant but the difference was insignificant. Mean body size of males breeding in the zone of heavy pollution was less than control one: the wing length averaged 81.09(0.27 mm (n=40) and 81.93(0.11 mm (n=246) correspondingly. One male was defective: with only one eye. Mean date of start of breeding is 5 day behind the control one. This fact may indicate more late occupation of polluted areas with birds. 

Mean value of male colour type increased in the zone of heavy pollution. It means that the sample became lighter on the average (table 7). The distribution of colour morphs there differed significantly from the control one (χ2 = 11.78, df = 4, p<0.01) and from the buffer zone as well (χ2 = 9.80, df = 4, p<0.05). But the difference between the buffer zone and background area was insignificant (χ2 = 1.79, df = 4). The most remarkable thing is that percentage of males of 7th type increased as the distance to the smelter decreased: 2.5 as much as in the background area, difference was significant (p<0.05). The relative amount of males of 3rd morph, the most dark in the study area, decreased sharply near the smelter. At the same time the modal colour type shifted from 6 in the background area to 5 in zones of pollution.

DISCUSSION

Mean value of male colouration in the population under investigation equaled 5.1. It exceeds significantly the value recorded for Scandinavian, Moscow region and some other areas of breeding range but it is less than in Central Europe (Røskaft et al., 1986; Kerimov et al., 1994; Vysotsky, 1994; Grinkov, Kerimov, 1998). Predominance of light males in the population of F.hypoleuca was shown in Western Siberia too (Johansen, 1954), mean value of its colouration near Tomsk is 5.2 (Gashkov, 1998). Moreover, the modal colour type in Siberian population is 6 like in Urals. Thus both populations in eastern part of the breeding range are similar in its phenotypic composition. 
We cannot explain the observed ratio of phenotypes in the examined F.hypoleuca population on the basis of existing hypotheses. It was shown that the balance between different phenotypes is maintaining on the basis of its physiological and reproductive peculiarities, which adaptive significance differs in an unstable environment (Kerimov et al., 1994; Ivankina et al., 1995; Gavrilov et al., 1996; Grinkov, Kerimov, 1998; Grinkov, 2000). Instability of the environment in the study area is caused by variations in weather-climatic conditions. The weather in spring is unstable in the Middle Urals. Late frosts and temporary snow cover may set in until the middle of June. Under these conditions early start of breeding may be hazardous for clutches. The earliest date of the start of egg-laying varies in different years from 22 to 27 May. An exception is an unusually warm season of 2001, in which the 1st egg in the earliest nest was laid on 13 May. Some individuals start to moult in the end of the breeding season. The first male, which already has started to moult, was caught on 21 of July. From the 1st of July more than 60 % of males have moulting wing feathers. Such a short time period between the start of breeding and the beginning of moult testifies the existing of time frames limiting the period most favourable for nesting. Dark males predominate in areas with such conditions (northern part of the breeding range) (Røskaft et al., 1986; Grinkov, Kerimov, 1998). However light males predominate in our study area. 

Another hypothesis explains “lightening” of the breeding plumage of F. hypoleuca in areas of sympatry with F. albicollis as an adaptation allowing to avoid competitive conflicts with a larger species. However our study area is situated out of the breeding range of F. albicollis. 

Our data on the change of the colour with age are consistent with results of other studies (Anorova, 1977; Vysotsky, 1994) in that adult males are darker than the yearlings. Difference in means of the colour type between groups of 1 year old and adult birds equaled 0.9. The value is similar to that in “light” populations in Central Europe but it is less than in “dark” populations in Northern Europe and Baltic, where it is 1.1-1.3 (Røskaft et al., 1986; Vysotsky, 1994). Like in other populations most males in our study area become darker between the age 1 and 2 years. However, rather large number of males (a little under one half) continues darkening lately. 

Comparison with other data shows that body size of the Urals males of F. hypoleuca is similar to that in Germany and exceed the characteristic in some populations of the Moscow region, Baltic and Scandinavia (Winkel, Winkel, 1992; Vysotsky, 1994). The negative correlation between the colour type and wing length was shown in other regions too (Røskaft et al., 1986; Vysotsky, 1994). The mean body mass of the Urals males of F. hypoleuca is similar to that in some populations of Scandinavia, Germany and Spain and it is larger than in Baltic and Moscow region (Winkel, Winkel, 1992; Vysotsky, 1994). Our results are consistent with the data of V.G. Vysotsky (1994) in that body mass correlates still less with colour type than the wing length.  There was no correlation when analyzing all males individually but it became strong (r=-0.90) when mean body mass values for every colour type were used. 

Investigations of the breeding area fidelity give information on birds’ survival from year to year in a number of species. So, all survived males of Fringilla coelebs return to the territory of its breeding (Sokolov, 1982). Some authors report that return rate in light males F. hypoleuca (5-7 colour types) is usually higher than in dark ones (see review in Røskaft et al., 1986). In the Middle Urals return rates of males of 3rd-6th colour types are rather similar. Only males of the 7th morph have smaller return rate being thereby the less stable part of the population of the species. This may have several reasons: such males may have higher mortality and shorter life or they may take no part in breeding as a result of competition with darker males. It may be related also to predominance of young birds in the group of the lightest birds (table 2). It is known that just young birds are the larger part of immigrants, which are able to change its breeding territory next years (Sokolov et al., 1989).  
It was shown earlier that differently coloured males of F. hypoleuca prefer different habitats. So, dark males occupy more open microbiotopes (Ivankina et al., 1995, 1996). Moreover, in optimal habitats dark males prefer to settle in leaved biotopes because they are more abundant in food than coniferous ones (Järvi et al., 1987). We registered selective occupying of biotopes in our study area: the population density of F. hypoleuca in the background area averaged for 6 years 1.63 ± 0.05 pairs/ha in small-leaved forest type and 0.74 ± 0.05 pairs/ha – in coniferous one (p<0.001). Moreover, light territories near the edges were preferred by this species in a coniferous forest. We could expect an increase in proportion of dark males in small-leaved forest in comparison with coniferous one. However we did not reveal difference in the phenotypic structure of both aggregations over total study period and in separate seasons as well. It may be due to characteristics of tree stand in study sites under comparison. The site in the small-leaved forest is situated in a rather homogeneous tree stand with closely contacting crowns. Such “closed” habitats are preferred by light males (Ivankina et al., 1995, 1996). At the same time areas of continuous tree stand in coniferous forest are broken somewhere with glades, a ride. Thereby on the edges there appear conditions preferred by dark males. 

As far as we know, there were no studies on effect of industrial pollution on phenotypic structure of F. hypoleuca. We consider that pollution influences bird population mainly indirectly, changing the habitats. One of main effects of industrial pollution is degradation of phytocenoses. The tree stand becomes sparse, the percentage of dead trees increases. So, in our study area in fir-spruce forest the canopy density decreases from 47 % in the background area to 26 % in the vicinity of the smelter. Similarly the percentage of dead trees in total density increases from 17 % to 32 % near the plant. Effects of pollution on grass-shrub layer include change of its composition and structure, decrease in its biomass. Forest herbage is replaced with Equisetum, resistant gramineous plants and moss (Hantemirova, Vorobeichik, 1994). Thus typically forest species of birds get into suboptimal conditions in heavily polluted habitats.  

Anthropogenic transformation of habitats influences greatly structural and functional characteristics of breeding bird aggregations: phenotypic, age and size structure as well as time of breeding. 
The tree stand maintains its structure on the moderately affected territory and the phenotypic structure of F. hypoleuca in this zone is similar to background one. However in the zone of heavy pollution amount of males of 3rd type decreases sharply simultaneously with increase in percentage of female-like males, most of which are yearlings. A possible explanation is competitive dislodging of young and less capable of competition males out of optimal habitats into the degraded ones, where population density of the species is low (Fig. 1). Our observations support this hypothesis. Males of F. hypoleuca breeding around the smelter are on average younger and smaller, some birds are defective, the breeding begins on average later. This fact is due to a lot of late-breeders that may appear in polluted areas after competitive conflicts for nesting places in optimal habitats complete. 

Investigations in Moscow region and Germany have shown that some birds in the population of F. hypoleuca don`t take part in reproduction, they form a population reserve. Most single males are young and lightly coloured (Sternberg et al., 2001). It seems likely that some males nesting around the smelter belong to such a reserve that gets possibility to breed under suboptimal conditions only.   

Thus light males (of 5th and 6th type) predominate in the population of F. hypoleuca of the Middle Urals. The colouration of the males darkens with age (mainly to the age of 2 years). The phenotypic structure of F. hypoleuca did not depend on forest type in optimal habitats. At the same time percentage of males of the 3rd type decreased and such index of the 7th type increased in habitats affected to industrial pollution. Such spatial redistribution of birds of different morphs may be related to competitive conflicts within the population. 
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Fig. 1. Dependence of breeding density of the Pied Flycatcher on the distance from the pollution source. Each point represents density for separate study site averaged for years 1997-2002. 
Table 1. Ratio (%) of colour morphs in breeding males Ficedula hypoleuca Pall. in different years.

	Year 
	Number males
	Colour type
	Mean ± s.e.

	
	
	3
	4
	5
	6
	7
	

	1997
	49
	8,2
	20,4
	30,6
	30,6
	10,2
	5,14±0,16

	1998
	52
	11,6
	19,2
	19,2
	34,6
	15,4
	5,23±0,18

	1999
	61
	14,7
	19,7
	32,8
	19,7
	13,1
	4,97±0,16

	2000
	67
	14,9
	6,0
	26,9
	43,3
	8,9
	5,25±0,15

	2001
	73
	6,9
	13,7
	35,6
	31,5
	12,3
	5,29±0,13

	2002
	74
	14,9
	17,6
	35,1
	24,3
	8,1
	4,93±0,14

	1997-2002
	376
	12,0
	15,7
	30,6
	30,6
	11,1
	5,13±0,06


Table 2. Ratio (%) of colour morphs in males Ficedula hypoleuca Pall. of different age:

A – yearlings.

	Method of ageing
	Age, years
	Number males
	Colour type
	Mean ± s.e.

	
	
	
	3
	4
	5
	6
	7
	

	Visual  (caught for the first time)
	1
	81
	1,2
	9,9
	19,7
	45,7
	23,5
	5,80±0,11

	On the basis of recaptures (returns)
	1
	6
	0
	16,7
	0,0
	33,3
	50
	6,17±0,48

	Total
	1
	87
	1,2
	10,3
	18,4
	44,8
	25,3
	5,83±0,10


B – 2 years and older.

	Method of ageing
	Age, years
	Number males
	Colour type
	Mean ± s.e.

	
	
	
	3
	4
	5
	6
	7
	

	Visual  (caught for the first time)
	( 2
	185
	15,1
	13,0
	31,9
	30,8
	9,2


	5,06±0,09

	On the basis of recaptures (returns)
	2
	7
	14,3
	14,3
	14,3
	57,1
	0
	5,14±0,46

	
	3
	3
	0
	33,3
	33,3
	33,3
	0
	5,00±0,58

	
	5
	1
	0
	100
	0
	0
	0
	4,00

	
	x+1
	52
	13,5
	26,9
	42,3
	17,3
	0
	4,63±0,13

	
	x+2
	25
	20,0
	32,0
	32,0
	16,0
	0
	4,44±0,20

	
	x+3
	9
	22,2
	11,1
	66,7
	0
	0
	4,44±0,29

	
	x+4
	2
	0
	0
	100
	0
	0
	5,00

	Total
	( 2
	284
	15,1
	17,6
	34,9
	26,4
	6,0
	4,91±0,07


Note: we marked age of males of unknown origin x+1 when returned next year, x+2 – 2 years later and so on. 

Table 3.  Change in colour type of males Ficedula hypoleuca: 

A – in yearlings during the second year of life (difference: type at the age 2 years minus type at the age 1 year). 

	Colour type at the age 1 year
	Change in colour type to the age 2 years *
	n
	Mean ± s.e.

	
	0
	1
	2
	3
	
	

	4
	1 **
	-
	-
	-
	1
	0

	5
	2
	2
	-
	-
	4
	0,50±0,29

	6
	3
	6
	-
	-
	9
	0,67±0,17

	7
	-
	3
	-
	1
	4
	1,50±0,50


*  «-1» - lightening for 1 score, «0» – no change, «1» - darkening for 1 score, and so on 

** number birds is shown in the table

B – in males 2 years and older – during its life (difference: type at the last registration minus type at 1st registration or at the age 2 years if the bird was 1 year old at 1st registration).

	Colour type at the 1st registration 
	Change in colour type to the last registration
	n
	Mean ± s.e.

	
	-1
	0
	1
	2
	
	

	3
	-
	6
	-
	-
	6
	0

	4
	1
	4
	3
	-
	8
	0,25±0,25

	5
	1
	11
	3
	2
	17
	0,35±0,19

	6
	-
	4
	7
	6
	17
	1,12±0,19

	7
	-
	-
	1
	-
	1
	1


Table 4. Wing length (mm) in differently coloured males Ficedula hypoleuca (above the line mean ± s.e., below the line – number individuals). 

	Age, years
	Colour type
	Mean

	
	3
	4
	5
	6
	7
	

	     1


	-


	81,94

± 0,69

9
	81,19

± 0,34

16
	80,87

± 0,21

39
	79,95

± 0,38

21
	80,87

± 0,18

86 *

	2  and older

	82,14

± 0,20
43
	82,29

± 0,25
49
	82,30

± 0,16

98
	82,06

± 0,18
74
	81,22

± 0,30

16
	82,15

± 0,09

280

	     Total **


	82,16

± 0,22
45
	82,23

± 0,24
58
	82,14

± 0,15

114
	81,65

± 0,14
114
	80,41

± 0,27
40
	81,82

± 0,09

371


*  one male of the 3rd type was included

** males of unknown age were included

  Table 5. Return rate of males Ficedula hypoleuca to its breeding area (second registration = recapture) in relation to its colour type in the preceding year (first registration)

	Registration
	n
	Colour type

	
	
	3
	4
	5
	6
	7

	first
	316
	31
	41
	91
	112
	41

	second
	83
	8
	12
	30
	27
	6

	return rate, % 

± s.e.
	26,3

± 2,5
	25,8 

± 7,9
	29,3 

± 7,1
	33,0 

± 4,9
	24,1 

± 4,0
	14,6 

± 5,5


Table 6. Percentage (%) of colour morphs of males Ficedula hypoleuca in different biotopes (out of the pollution area).

	Forest type
	n
	Colour type
	Mean ± s.e.

	
	
	3
	4
	5
	6
	7
	

	Small-leaved 
	157
	12,7
	15,9
	28,7
	32,5
	10,2
	5,12 ± 0,09

	Dark-coniferous
	89
	13,5
	19,1
	28,1
	30,3
	9,0
	5,02 ± 0,13


Table 7. Percentage (%) of colour morphs of males Ficedula hypoleuca in different zones of pollution (small-leaved and dark-coniferous biotopes combined).

	Intensity of pollution
	n
	Colour type
	Mean ± s.e.

	
	
	3
	4
	5
	6
	7
	

	At the background level
	246
	13,0
	17,1
	28,4
	31,7
	9,8
	5,08 ± 0,08

	Moderate
	89
	12,3
	13,5
	34,8
	31,5
	7,9
	5,09 ± 0,12

	Heavy
	41
	4,9
	12,2
	34,1
	22,0
	26,8
	5,54 ± 0,18


�PAGE \# "'Стр: '#'�'"  �� We classified a bird as being 1 year old if 1 year has passed since it was born. For example we classified a bird born in 2000 and caught in summer 2001 as 1 year old, if caught in 2002 – 2 years old and so on. The second year of life is a period between age of 1 and 2 years.
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Лист1

		

												Плотность гнездящихся пар на 1 кв.км

												1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		среднее		ошибка ср.		Cv, %		среднее		ошибка ср.		Cv, %		средн.Cv, % по площадкам				t И,Б-Ф

		F.hypoleuca		1		Х		1		`1E				7.8125		31.25		25.641025641		16.393442623		7.5471698113		22.641509434		3.7735849057		22.641509434		18.315018315		29.304029304		21.978021978		18.845255586		2.7483874075		48.3695738039								120.2366530619		1												пар/кв.км

		F.hypoleuca		1		Х		1.5		3		0		0		0		2.7700831025		0		0		4.1666666667		0		0		0		0		4.1666666667		0.925284703		0.4933018103		184.6834376811										1.5				F.hypoleuca		Х		1		`1E		18.845255586		F.hypoleuca								Ph.phoenicurus		Х		1		`1E		28.0270126499		Ph.phoenicurus								Parus major		Х		1		`1E		8.4009347571		Parus major

		F.hypoleuca		1		Х		2.8		6		5		0		2.5		0																		1.875				127.6569477008		8.3667121438		2.0398714217		126.6863571688				2.8		9.6808749303		F.hypoleuca		Х		1.5		3		0.925284703				пар/га						Ph.phoenicurus		Х		1.5		3		18.389312096				пар/га						Parus major		Х		1.5		3		6.2403816559				пар/га

		F.hypoleuca		1		Х		4.5		13		2.4213075061		7.2639225182		7.2639225182		19.0839694656		17.5438596491		17.5438596491		11.6959064327		20.4678362573		14.6198830409		2.9239766082		17.5438596491		17.5438596491		12.9930135786		1.8646109194		49.7128834548								33.4147683088		4.5				F.hypoleuca		Х		2.8		6		1.875				Лиственый		Хвойный				Ph.phoenicurus		Х		2.8		6		1.875				Лиственый		Хвойный				Parus major		Х		2.8		6		2.5				Лиственый		Хвойный

		F.hypoleuca		1		Х		6		14Е																		16.6666666667		33.3333333333		18.1818181818		28.5714285714		24.1883116883		4.0362548913		33.3735974908										6				F.hypoleuca		Х		4.5		13		12.9930135786		1		0.086783259		0.1884525559				Ph.phoenicurus		Х		4.5		13		4.2911030758		1		0.2335310116		0.2802701265				Parus major		Х		4.5		13		4.5177212161		1		0.053920828		0.0840093476

		F.hypoleuca		1		Х		8		НК-х										100		100		66.6666666667				100		114.2857142857		114.2857142857		85.7142857143		97.2789115646				17.157823981		40.5922517674		8.3211918523		98.3119498408				8		2.2565882669		F.hypoleuca		Х		6		14Е		24.1883116883		1		0.2794117647						Ph.phoenicurus		Х		6		14Е		11.0930735931		1		0.3176470588						Parus major		Х		6		14Е		0		1		0

		F.hypoleuca		1		Х		20		ЧЕ		35.3260869565		65.2173913043		84.2391304348		76.0869565217		70.652173913		40.2684563758		40.2684563758		43.6241610738		57.0469798658		71.875		75		93.75		62.7795660685		5.2374308955		30.6159894829		62.7795660685		5.2374308955		27.6691831972				20				F.hypoleuca		Х		8		НК-х		97.2789115646		1.5				0.009252847				Ph.phoenicurus		Х		8		НК-х				1.5				0.183893121				Parus major		Х		8		НК-х		0		1.5				0.0624038166

																																								Ф/И		7.5034930077						3.9272502732						F.hypoleuca		Х		20		ЧЕ		62.7795660685		2.8				0.01875				Ph.phoenicurus		Х		20		ЧЕ		1.8511088416		2.8				0.01875				Parus major		Х		20		ЧЕ		4.8152386684		2.8				0.025

		Parus major		2		Х		1		`1E				39.0625		7.8125		19.2307692308		0		3.7735849057		7.5471698113		3.7735849057		7.5471698113		3.663003663		0		0		8.4009347571		3.4853209337		137.5978048331								117.985935593		1						Л		1		`1Б		8.6783259047		4				0.1299301358						Л		1		`1Б		23.3531011559		4				0.0429110308				Parus major		Л		1		`1Б		5.3920827982		4				0.0451772122

		Parus major		2		Х		1.5		3		2.7700831025		11.08033241		11.08033241		2.7700831025		5.540166205		8.3102493075		0		4.1666666667		16.6666666667		4.1666666667		4.1666666667		4.1666666667		6.2403816559		1.3499769982		74.9386457085										1.5						Л		1		СИ		27.9411764706		6		1.3846153846		0.2418831169						Л		1		СИ		31.7647058824		6		0.0769230769		0.1109307359				Parus major		Л		1		СИ		0		6		0.1538461538		0

		Parus major		2		Х		2.8		6		0		0		2.5		7.5																		2.5				141.4213562373		6.5664763777		1.5647110955		123.8179638792				2.8		-0.9213941294				Л		6		14Б		138.4615384615		8		1.0662393162		0.9727891156						Л		6		14Б		7.6923076923		8		0.0555555556		0.001				Parus major		Л		6		14Б		15.3846153846		8		0		0

		Parus major		2		Х		4.5		13		4.8426150121		7.2639225182		7.2639225182		11.4503816794		5.8479532164		2.9239766082		0		2.9239766082		0		2.9239766082		2.9239766082		5.8479532164		4.5177212161		0.9445590284		72.426967037								72.426967037		4.5						Л		8		НК-л		106.6239316239		16		1.5047619048								Л		8		НК-л		5.5555555556		16		0.0095238095								Л		8		НК-л		0		16		0.0095238095

		Parus major		2		Х		6		14Е																		0		0		0		0		0														6						Л		16		ЧБ		150.4761904762		20				0.6277956607						Л		16		ЧБ		0.9523809524		20				0.0185110884						Л		16		ЧБ		0.9523809524		20				0.0481523867

		Parus major		2		Х		8		НК-х										0		0		0				0		0		0		0		0						2.3570719388		0.6813492848		138.6311688108				8		1.9263629658

		Parus major		2		Х		20		ЧЕ		2.7173913043		5.4347826087		8.152173913		2.7173913043		5.4347826087		13.4228187919		6.711409396		3.355704698		6.711409396		3.125		0		0		4.8152386684		1.0789384497		77.5394068517		4.8152386684		1.0789384497		74.3147797245				20

																																								И/Ф		1.3636865854						1.5216254597

		Parus ater		3		Х		1		`1E				0		0		0		10.9289617486		0		3.7735849057		0		0		7.326007326		14.652014652		21.978021978		5.3325991464		2.2808785478		141.8598722285								134.9737823015		1

		Parus ater		3		Х		1.5		3		19.3905817175		0		0		0		0		2.7700831025		8.3333333333		0		0		4.1666666667		4.1666666667		0		3.2356109572		1.6564944438		177.3471889617										1.5

		Parus ater		3		Х		2.8		6		10		2.5		2.5		2.5																		4.375				85.7142857143		4.2587378554		1.1946922632		145.7662647608				2.8		3.2176791438		Структура сообщества

		Parus ater		3		Х		4.5		13		21.7917675545		4.8426150121		2.4213075061		0		0		0		5.8479532164		5.8479532164		0		5.8479532164		11.6959064327		5.8479532164		5.3452841142		1.8151686013		117.6350657745								155.3915583312		4.5				Расчет по плотности, а не по кол-ву гнезд

		Parus ater		3		Х		6		14Е																		0		50		54.5454545455		19.0476190476		30.8982683983		12.9717849032		83.9644781127										6						сред		Доля, %

		Parus ater		3		Х		8		НК-х										0		0		0				0		0		28.5714285714		0		4.0816326531				264.5751311065		9.4046918059		3.2661332399		166.5533020579				8		-0.398580669		Импакт		41.7300223366

		Parus ater		3		Х		20		ЧЕ		16.3		8.152173913		2.7173913043		5.4347826087		2.7173913043		0		13.4228187919		6.711409396		16.7785234899		9.375		9.375		6.25		8.102874234				65.5317697211		8.102874234								20				F.hypoleuca		8.3667121438		20.0496337018

																																										1.9026468661						2.0596694226						Parus major		6.5664763777		15.7356251563

		Parus montanus		4		Х		1		`1E				0		0		0		0		0		0		0		0		0		0		0		0														1				Parus ater		4.2587378554		10.2054585561

		Parus montanus		4		Х		1.5		3		0		0		0		0		0		0		4.1666666667		0		0		0		0		0		0.3472222222														1.5				Parus montanus		0.1543209877		0.3698082618

		Parus montanus		4		Х		2.8		6		0		0		0		0																		0		0.1543209877				0.1543209877		0.1543209877		519.6152422707				2.8		0.8755303842		Ph.phoenicurus		19.8692179371		47.6137501488

		Parus montanus		4		Х		4.5		13		0		0		0		0		0		0		0		0		0		0		0		0		0														4.5				Sitta europaea		0.6865252148		1.6451598726

		Parus montanus		4		Х		6		14Е																		0		0		0		0		0														6				Jynx torquilla		0.1543209877		0.3698082618

		Parus montanus		4		Х		8		НК-х										0		0		0				0		0		0		0		0		0				0		0						8		1		F.hyp.-Ph.ph.?		1.0065437344		2.4120386638

		Parus montanus		4		Х		20		ЧЕ		0		0		0		0		0		0		0		3.355704698		0		0		0		0		0.2796420582		0.2796420582		346.4101615138		0.2796420582		0.2796420582		346.4101615138				20				Parus sp.		0.28998779		0.694914426				плотность				F.hypoleuca												плотность				Ph.phoenicurus												плотность				Parus major

																																																						Не определены		0.377179308		0.9038564773

		Ph.phoenicurus		5		Х		1		`1E				23.4375		31.25		32.0512820513		27.3224043716		26.4150943396		37.7358490566		18.8679245283		45.2830188679		21.978021978		25.641025641		18.315018315		28.0270126499		2.455544705		29.0581109879								73.1491073537		1				Erithacus rubecula

		Ph.phoenicurus		5		Х		1.5		3		19.3905817175		0		2.7700831025		16.620498615		8.3102493075		11.08033241		29.1666666667		20.8333333333		29.1666666667		16.6666666667		29.1666666667		37.5		18.389312096		3.3301655027		62.7322633725										1.5

		Ph.phoenicurus		5		Х		2.8		6		0		0		2.5		5																		1.875				127.6569477008		19.8692179371		2.4453658454		63.9506481946				2.8		-6.9819554153		Буфер		сред		Доля, %

		Ph.phoenicurus		5		Х		4.5		13		0		0		0		7.6335877863		5.8479532164		11.6959064327		8.7719298246		5.8479532164		2.9239766082		8.7719298246		0		0		4.2911030758		1.2460341969		100.5892656958								87.7202150326		4.5						57.284858596

		Ph.phoenicurus		5		Х		6		14Е																		16.6666666667		0		18.1818181818		9.5238095238		11.0930735931		4.1516473744		74.8511643694										6				F.hypoleuca		40.5922517674		70.8663613257

		Ph.phoenicurus		5		Х		8		НК-х										0		0		0				0		0		0		0		0						4.1680665775		1.1973220031		137.765424316				8		-1.5936954888		Parus major		2.3570719388		4.1149998932

		Ph.phoenicurus		5		Х		20		ЧЕ		0		0		0		0		5.4347826087		3.355704698		6.711409396		6.711409396		0		0		0		0		1.8511088416		0.8246413402		154.3205528604		1.8511088416		0.8246413402		154.3205528604				20				Parus ater		9.4046918059		16.418805527

																																										10.7336843146						2.1096710328						Parus montanus		0		0

		Sitta europaea		6		Х		1		`1E				0		0		0		0		0		0		3.7735849057		3.7735849057		3.663003663		3.663003663		3.663003663		1.6851073455		0.5838525589		114.91373983										1				Ph.phoenicurus		4.1680665775		7.2766525444

		Sitta europaea		6		Х		1.5		3		0		0		0		0		0		0		0		0		0		0		0		0		0														1.5				Sitta europaea		0.508517671		0.8877752636

		Sitta europaea		6		Х		2.8		6		0		0		0		0																		0						0.6865252148		0.2824574649		213.7855986845				2.8		-1.226068211		Jynx torquilla		0		0

		Sitta europaea		6		Х		4.5		13		0		0		0		0		0		0		2.9239766082		2.9239766082		2.9239766082		0		2.9239766082		0		0.9746588694		0.4155959383		147.7097891752										4.5				F.hyp.-Ph.ph.?		0.1271294177		0.2219438159

		Sitta europaea		6		Х		6		14Е																		0		0		0		0		0														6				Parus sp.		0.1271294177		0.2219438159

		Sitta europaea		6		Х		8		НК-х										0		0		0				0		0		0		0		0						0.508517671		0.2362879169		222.8431980319				8		-0.8251334136		Не определены		0		0

		Sitta europaea		6		Х		20		ЧЕ		2.7173913043		0		0		0		0		0		0		0		0		0		0		0		0.2264492754		0.2470355731		361.8136134933		0.2264492754		0.2470355731		361.8136134933				20				Parus ater

		Jynx torquilla		7		Х		1		`1E				0		0		0		0		0		0		0		0		0		0		0		0														1				Фон		сред		Доля, %

		Jynx torquilla		7		Х		1.5		3		0		0		0		0		0		0		0		4.1666666667		0		0		0		0		0.3472222222		0.3472222222		346.4101615138										1.5						78.2816907402

		Jynx torquilla		7		Х		2.8		6		0		0		0		0																		0						0.1543209877		0.1543209877		519.6152422707				2.8		-1		F.hypoleuca		62.7795660685		80.1987302868

		Jynx torquilla		7		Х		4.5		13		0		0		0		0		0		0		0		0		0		0		0		0		0														4.5				Parus major		4.8152386684		6.1513013138

		Jynx torquilla		7		Х		6		14Е																		0		0		0		0		0														6				Parus ater		8.3296858282		10.6408863416

		Jynx torquilla		7		Х		8		НК-х										0		0		0				0		0		0		0		0						0		0		0				8		0		Parus montanus		0.2796420582		0.357233084

		Jynx torquilla		7		Х		20		ЧЕ		0		0		0		0		0		0		0		0		0		0		0		0		0						0		0		0				20				Ph.phoenicurus		1.8511088416		2.3647276974

																																																						Sitta europaea		0.2264492754		0.2892811387

		F.hyp.-Ph.ph.?		8		Х		1		`1E				0		7.8125		12.8205128205		0		0		0		0		3.7735849057		0		0		0		2.2187816115		1.2985577245		194.1078256046										1				Jynx torquilla		0

		F.hyp.-Ph.ph.?		8		Х		1.5		3		0		0		0		0		0		2.7700831025		0		0		0		0		0		0		0.2308402585		0.2308402585		346.4101615138										1.5				F.hyp.-Ph.ph.?		0

		F.hyp.-Ph.ph.?		8		Х		2.8		6		0		0		0		0																		0						1.0065437344		0.5597612063		288.9695150606				2.8		-1.798166295		Parus sp.		0

		F.hyp.-Ph.ph.?		8		Х		4.5		13		0		0		0		0		0		2.9239766082		0		0		0		0		0		0		0.2436647173		0.2436647173		346.4101615138										4.5				Не определены		0

		F.hyp.-Ph.ph.?		8		Х		6		14Е																		0		0		0		0		0														6				Erithacus rubecula

		F.hyp.-Ph.ph.?		8		Х		8		НК-х										0		0		0				0		0		0		0		0						0.1271294177		0.1271294177		479.5831523313				8		-1

		F.hyp.-Ph.ph.?		8		Х		20		ЧЕ		0		0		0		0		0		0		0		0		0		0		0		0		0						0		0		0				20

		Parus sp.		9		Х		1		`1E				0		0		0		0		0		0		0		0		3.663003663		0		0		0.333000333		0.333000333		331.6624790355										1

		Parus sp.		9		Х		1.5		3		0		0		0		0		0		0		0		0		0		4.1666666667		0		0		0.3472222222		0.3472222222		346.4101615138										1.5

		Parus sp.		9		Х		2.8		6		0		0		0		0																		0						0.28998779		0.2015191526		361.0925250325				2.8		-1.4390085816

		Parus sp.		9		Х		4.5		13		0		0		0		0		0		0		0		0		2.9239766082		0		0		0		0.2436647173		0.2436647173		346.4101615138										4.5

		Parus sp.		9		Х		6		14Е																		0		0		0		0		0														6

		Parus sp.		9		Х		8		НК-х										0		0		0				0		0		0		0		0						0.1271294177		0.1271294177		479.5831523313				8		-1

		Parus sp.		9		Х		20		ЧЕ		0		0		0		0		0		0		0		0		0		0		0		0		0						0		0						20

		Не определены		10		Х		1		`1E				0		0		6.4102564103		0		0		3.7735849057		0		0		0		0		0		0.925803756		0.6459882615		231.4206081606										1

		Не определены		10		Х		1.5		3		0		0		0		0		0		0		0		0		0		0		0		0		0														1.5

		Не определены		10		Х		2.8		6		0		0		0		0																		0						0.377179308		0.2708280961		373.1021394609				2.8		-1.3926889913

		Не определены		10		Х		4.5		13		0		0		0		0		0		0		0		0		0		0		0		0		0														4.5

		Не определены		10		Х		6		14Е																		0		0		0		0		0														6

		Не определены		10		Х		8		НК-х										0		0		0				0		0		0		0		0						0		0						8		0

		Не определены		10		Х		20		ЧЕ		0		0		0		0		0		0		0		0		0		0		0		0		0						0		0						20

		Erithacus rubecula		11		Х		1		`1E				0		0		0		0		0		0		0		0		0		0		0		0														1

		Erithacus rubecula		11		Х		1.5		3		0		0		0		0		0		0		0		0		0		0		0		0		0														1.5

		Erithacus rubecula		11		Х		2.8		6		0		0		0		0																		0														2.8

		Erithacus rubecula		11		Х		4.5		13		0		0		0		0		0		0		0		0		0		0		0		0		0														4.5

		Erithacus rubecula		11		Х		6		14Е																		0		0		0		0		0														6

		Erithacus rubecula		11		Х		8		НК-х										0		0		0				0		0		0		0		0														8

		Erithacus rubecula		11		Х		20		ЧЕ		0		0		0		0		0		0		0		0		0		0		0		0		0														20

		Всего		12		Х		1		`1E				70.3125		78.125		96.1538461538		54.6448087432		37.7358490566		75.4716981132		30.1886792453		83.0188679245		58.6080586081		73.2600732601		65.9340659341		65.7684951853		5.8552542141		29.5273310199														Всего

		Всего		12		Х		1.5		3		41.5512465374		11.08033241		13.8504155125		22.1606648199		13.8504155125		24.9307479224		45.8333333333		29.1666666667		45.8333333333		29.1666666667		37.5		45.8333333333		30.0630963373		3.8037364183		43.8295820308														Всего

		Всего		12		Х		2.8		6		15		2.5		10		15																		11.4583333333		2.9536347664		51.5543522864														Всего

		Всего		12		Х		4.5		13		29.0556900726		19.3704600484		16.9491525424		38.1679389313		29.2397660819		35.0877192982		29.2397660819		38.0116959064		23.3918128655		20.4678362573		35.0877192982		29.2397660819		28.6091102888		2.096037012		25.3796260194														Всего

		Всего		12		Х		6		14Е																		33.3333333333		83.3333333333		90.9090909091		57.1428571429		66.1796536797		13.12230367		39.6566102733														Всего

		Всего		12		Х		8		НК-х										100		100		66.6666666667				100		114.2857142857		142.8571428571		85.7142857143		101.3605442177		8.9216850671		23.2877202321														Всего

		Всего		12		Х		20		ЧЕ		59.7826086957		78.8043478261		95.1086956522		84.2391304348		84.2391304348		57.0469798658		67.1140939597		63.7583892617		80.5369127517		84.375		84.375		100		78.2816907402		3.9256361627		17.3716260378														Всего

		Площадь, га		13		Х		1		`1E																										65.7684951853

		Площадь, га		13		Х		1.5		3																										30.0630963373

		Площадь, га		13		Х		2.8		6																										10.625

		Площадь, га		13		Х		4.5		13																										28.6091102888

		Площадь, га		13		Х		6		14Е																										66.1796536797

		Площадь, га		13		Х		8		НК-х																										101.3605442177

		Площадь, га		13		Х		20		ЧЕ																										78.2816907402

		F.hypoleuca		1		Л		1		`1Б		4.6082949309		0		0		23.0414746544		6.9124423963		4.6082949309		9.2165898618		13.8248847926		13.8248847926		14.0515222482		7.0257611241		7.0257611241		8.6783259047		1.9084588744		76.1793869234

		F.hypoleuca		1		Л		1		СИ																				5.8823529412		50				27.9411764706				111.6484391347		11.4301616998		3.3887777204		110.9314594387		93.913913029

		F.hypoleuca		1		Л		6		14Б																						153.8461538462		123.0769230769		138.4615384615				15.7134840264

		F.hypoleuca		1		Л		8		НК-л										100		100						100		66.6666666667		150		123.0769230769		106.6239316239				26.1275307071		114.5833333333		11.3730627198		24.3126113247		20.9205073667

		F.hypoleuca		1		Л		16		ЧБ																109.5238095238		147.619047619		152.380952381		166.6666666667		176.1904761905		150.4761904762		12.1987509119		16.9827947658		150.4761904762		12.1987509119		16.213529693

																																										13.1648347966						5.5299445306

		Parus major		2		Л		1		`1Б		4.6082949309		9.2165898618		18.4331797235		6.9124423963		4.6082949309		2.3041474654		2.3041474654		0		4.6082949309		4.6838407494		0		7.0257611241		5.3920827982		1.4281844843		91.7526003173

		Parus major		2		Л		1		СИ																										0						5.3920827982		1.4281844843		91.7526003173		91.7526003173

		Parus major		2		Л		6		14Б																						0		30.7692307692		15.3846153846				141.4213562373

		Parus major		2		Л		8		НК-л																										0						15.3846153846		15.3846153846		141.4213562373		141.4213562373

		Parus major		2		Л		16		ЧБ																4.7619047619		0		0		0		0		0.9523809524		1.1904761905		223.60679775		0.9523809524		1.1904761905		250

																																										5.6616869381						2.437062241

		Parus ater		3		Л		1		`1Б		0		0		0		0		0		0		4.6082949309		0		0		0		0		4.6838407494		0.77434464		0.5220837539		233.5589453961

		Parus ater		3		Л		1		СИ																										0						0.77434464		0.5220837539		233.5589453961		233.5589453961

		Parus ater		3		Л		6		14Б																						46.1538461538		30.7692307692		38.4615384615				28.2842712475

		Parus ater		3		Л		8		НК-л										0		0						0		0		0		15.3846153846		2.5641025641				244.9489742783		11.5384615385		6.3365728542		155.3286326695		136.6166227629

		Parus ater		3		Л		16		ЧБ																0		4.7619047619		0		0		0		0.9523809524		1.1904761905		223.60679775		0.9523809524

																																																1.0445073573

		Parus montanus		4		Л		1		`1Б		0		0		0		0		0		0		0		0		0		0		0		0		0

		Parus montanus		4		Л		1		СИ																																0		0		0

		Parus montanus		4		Л		6		14Б																						0		0		0

		Parus montanus		4		Л		8		НК-л																																0		0		0

		Parus montanus		4		Л		16		ЧБ																0		0		0		0		0		0		0				150.4761904762		12.1987509119		16.213529693

		Ph.phoenicurus		5		Л		1		`1Б		6.9124423963		4.6082949309		6.9124423963		11.5207373272		18.4331797235		34.5622119816		48.3870967742		32.2580645161		27.6497695853		32.7868852459		35.1288056206		21.0772833724		23.3531011559		4.0255965308		59.7140197837

		Ph.phoenicurus		5		Л		1		СИ																				23.5294117647		40				31.7647058824				36.6647960615		24.5547589739		3.6283764162		55.2892473272		48.1894079226

		Ph.phoenicurus		5		Л		6		14Б																						15.3846153846		0		7.6923076923				141.4213562373

		Ph.phoenicurus		5		Л		8		НК-л										0		0						33.3333333333		0		0		0		5.5555555556				244.9489742783		6.0897435897		4.3324310351		201.2230116942		193.1851652578

		Ph.phoenicurus		5		Л		16		ЧБ																4.7619047619		0		0		0		0		0.9523809524		1.1904761905		223.60679775		0.9523809524

																																										25.7824969226						4.64016487

		Sitta europaea		6		Л		1		`1Б		0		0		0		0		0		0		0		0		0		0		0		0		0

		Sitta europaea		6		Л		1		СИ																																0		0		0				0

		Sitta europaea		6		Л		6		14Б																																								0

		Sitta europaea		6		Л		8		НК-л																																0		0		0				0

		Sitta europaea		6		Л		16		ЧБ																																150.4761904762		12.1987509119		16.213529693				-12.3353769221

		Jynx torquilla		7		Л		1		`1Б		0		0		0		0		0		0		4.6082949309		4.6082949309		2.3041474654		2.3419203747		0		2.3419203747		1.3503815064		0.528496147		135.5738617317										2.5551397378

		Jynx torquilla		7		Л		1		СИ																																1.3503815064		0.528496147		135.5738617317				-2.5551397378

		Jynx torquilla		7		Л		6		14Б																																								0

		Jynx torquilla		7		Л		8		НК-л																																0		0		0				0

		Jynx torquilla		7		Л		16		ЧБ																																150.4761904762		12.1987509119		16.213529693				-12.3353769221

		F.hyp.-Ph.ph.?		8		Л		1		`1Б		0		2.3041474654		0		0		0		0		0		0		0		0		0		0		0.1920122888		0.1920122888		346.4101615138										1

		F.hyp.-Ph.ph.?		8		Л		1		СИ																																0.1920122888		0.1920122888		346.4101615138

		F.hyp.-Ph.ph.?		8		Л		6		14Б

		F.hyp.-Ph.ph.?		8		Л		8		НК-л																																0		0		0

		F.hyp.-Ph.ph.?		8		Л		16		ЧБ																																150.4761904762		12.1987509119		16.213529693				-12.3353769221

		Parus sp.		9		Л		1		`1Б		0		0		0		0		0		0		0		0		0		0		0		0		0														0

		Parus sp.		9		Л		1		СИ																																0		0		0				0

		Parus sp.		9		Л		6		14Б																																								0

		Parus sp.		9		Л		8		НК-л																																0		0		0				0

		Parus sp.		9		Л		16		ЧБ																																150.4761904762		12.1987509119		16.213529693				-12.3338491131

		Не определены		10		Л		1		`1Б		0		0		0		2.3041474654		0		0		0		0		0		0		0		0		0.1920122888		0.1920122888		346.4101615138										0

		Не определены		10		Л		1		СИ																																0.1920122888		0.1920122888		346.4101615138				0

		Не определены		10		Л		6		14Б																																								0

		Не определены		10		Л		8		НК-л																																0		0		0				0

		Не определены		10		Л		16		ЧБ																																150.4761904762		12.1987509119		16.213529693

		Erithacus rubecula		11		Л		1		`1Б

		Erithacus rubecula		11		Л		1		СИ

		Erithacus rubecula		11		Л		6		14Б

		Erithacus rubecula		11		Л		8		НК-л										0		0						0		0		16.6666666667		0		2.7777777778

		Erithacus rubecula		11		Л		16		ЧБ

		Всего		12		Л		1		`1Б		16.1290322581		16.1290322581		25.3456221198		43.7788018433		29.9539170507		41.4746543779		69.1244239631		50.6912442396		48.3870967742		53.8641686183		42.1545667447		42.1545667447		39.9322605827		4.5277739823		39.2781899551

		Всего		12		Л		1		СИ																				29.4117647059		90				59.7058823529

		Всего		12		Л		6		14Б																						215.3846153846		184.6153846154		200

		Всего		12		Л		8		НК-л										100		100						133.3333333333		66.6666666667		166.6666666667		138.4615384615		117.5213675214		14.4959381536		30.2137837298

		Площадь, га		13		Л		1		`1Б

		Площадь, га		13		Л		1		СИ

		Площадь, га		13		Л		6		14Б

		Площадь, га		13		Л		8		НК-л

		Всего		12		Л		16		ЧБ																119.0476190476		152.380952381		152.380952381		166.6666666667		176.1904761905		153.3333333333		9.689042833		14.1295815728

		Площадь, га		13		Л		16		ЧБ																										153.3333333333

		СИ

		`1E

		3

		6

		13

		14Е

		14Б

		НК

		НК-л

		НК-х

		ЧЕ

		ЧБ





Лист1

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Лиственый

Хвойный

расстояние от завода, км

плотность, пар/га

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Лист2

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Лиственый

Хвойный

расстояние от завода, км

плотность, пар/га

лиственный
y = 0,3289e-0,2234x
R2 = 0,9918

хвойный
y = 0,1736x-1,1415
R2 = 0,3775

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



плотность, заселенность

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Лиственый

Хвойный

плотность, пар/га

расстояние от завода, км

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		

				Количество пар на площадку (вторые кладки у тех же самок синиц не включали)

				Включены только гнезда в искусственных гнездовьях и только с яйцами

				`1Б								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		Сумма		Сумма по зонам				Фон				Буф				Имп

		31		F.hypoleuca		1		Х		1				1		4		4		3		2		6		1		6		5		8		6		46

		46		F.hypoleuca		1.5		Х		1								1						1										1		3

		61		F.hypoleuca		2.5		Х		1		2				1																				3		52												52		19.4029850746

		76		F.hypoleuca		4		Х		1		1		3		3		5		6		6		4		7		5		1		6		6		53

		91		F.hypoleuca		6		Х		1																		1		2		1		3		7

		151		F.hypoleuca		8		Х		1										3		3		2				3		4		4		3		22		82								82		51.8987341772

		166		F.hypoleuca		20		Х		1		13		24		31		28		26		12		12		13		17		23		24		30		253		253				253		80.5732484076

		32		Parus major		1		Х		2				5		1		3				1		2		1		2		1						16

		47		Parus major		1.5		Х		2		1		4		4		1		2		3				1		4		1		1		1		23

		62		Parus major		2.5		Х		2						1		3																		4		43												43		16.0447761194

		77		Parus major		4		Х		2		2		3		3		3		2		1				1				1		1		2		19

		92		Parus major		6		Х		2																										0

		152		Parus major		8		Х		2																										0		19								19		12.0253164557

		167		Parus major		20		Х		2		1		2		3		1		2		4		2		1		2		1				1		20		20				20		6.3694267516

		33		Parus ater		1		Х		3										2				1						2		4		6		15

		48		Parus ater		1.5		Х		3		7										1		2						1		1				12

		63		Parus ater		2.5		Х		3		4		1		1		1																		7		34												34		12.6865671642

		78		Parus ater		4		Х		3		9		2		1								2		2				2		4		2		24

		93		Parus ater		6		Х		3																				3		3		2		8

		153		Parus ater		8		Х		3																						1				1		33								33		20.8860759494

		168		Parus ater		20		Х		3		6		3		1		2		1				4		2		5		3		3		2		32		32				32		10.1910828025

		34		Parus montanus		1		Х		4																										0

		49		Parus montanus		1.5		Х		4														1												1

		64		Parus montanus		2.5		Х		4																										0		1												1		0.3731343284

		79		Parus montanus		4		Х		4																										0

		94		Parus montanus		6		Х		4																										0

		154		Parus montanus		8		Х		4																										0		0								0

		169		Parus montanus		20		Х		4																1										1		1				1		0.3184713376

		35		Ph.phoenicurus		1		Х		5				3		4		5		5		7		10		5		12		6		7		5		69

		50		Ph.phoenicurus		1.5		Х		5		7				1		6		3		4		7		5		7		4		7		9		60

		65		Ph.phoenicurus		2.5		Х		5						1		2																		3		132												132		49.2537313433

		80		Ph.phoenicurus		4		Х		5								2		2		4		3		2		1		3						17

		95		Ph.phoenicurus		6		Х		5																		1				1		1		3

		155		Ph.phoenicurus		8		Х		5																										0		20								20		12.6582278481

		170		Ph.phoenicurus		20		Х		5										2		1		2		2										7		7				7		2.2292993631

		36		Sitta europaea		1		Х		6																1		1		1		1		1		5

		51		Sitta europaea		1.5		Х		6																										0

		66		Sitta europaea		2.5		Х		6																										0		5												5		1.8656716418

		81		Sitta europaea		4		Х		6														1		1		1				1				4

		96		Sitta europaea		6		Х		6																										0

		156		Sitta europaea		8		Х		6																										0		4								4		2.5316455696

		171		Sitta europaea		20		Х		6		1																								1		1				1		0.3184713376

		37		Jynx torquilla		1		Х		7																										0

		52		Jynx torquilla		1.5		Х		7																1										1

		67		Jynx torquilla		2.5		Х		7																										0		1												1		0.3731343284

		82		Jynx torquilla		4		Х		7																										0

		97		Jynx torquilla		6		Х		7																										0

		157		Jynx torquilla		8		Х		7																										0		0								0

		172		Jynx torquilla		20		Х		7																										0		0				0

		38		F.hyp.-Ph.ph.?		1		Х		8						1		2										1								4

		53		F.hyp.-Ph.ph.?		1.5		Х		8												1														1

		68		F.hyp.-Ph.ph.?		2.5		Х		8																										0		5												5		не вкл

		83		F.hyp.-Ph.ph.?		4		Х		8												1														1

		98		F.hyp.-Ph.ph.?		6		Х		8																										0

		158		F.hyp.-Ph.ph.?		8		Х		8																										0		1								1		не вкл

		173		F.hyp.-Ph.ph.?		20		Х		8																										0		0				0

		39		Parus sp.		1		Х		9																				1						1

		54		Parus sp.		1.5		Х		9																				1						1

		69		Parus sp.		2.5		Х		9																										0		2												2		не вкл

		84		Parus sp.		4		Х		9																		1								1

		99		Parus sp.		6		Х		9																										0

		159		Parus sp.		8		Х		9																										0		1								1		не вкл

		174		Parus sp.		20		Х		9																										0		0				0

		40		Не определены		1		Х		10								1						1												2

		55		Не определены		1.5		Х		10																										0

		70		Не определены		2.5		Х		10																										0		2												2		не вкл

		85		Не определены		4		Х		10																										0

		100		Не определены		6		Х		10																										0

		160		Не определены		8		Х		10																										0		0								0

		175		Не определены		20		Х		10																										0		0				0

		41		Erithacus rubecula		1		Х		11																										0

		56		Erithacus rubecula		1.5		Х		11																										0

		71		Erithacus rubecula		2.5		Х		11																										0		0												0

		86		Erithacus rubecula		4		Х		11																										0

		101		Erithacus rubecula		6		Х		11																										0

		161		Erithacus rubecula		8		Х		11																										0		0								0

		176		Erithacus rubecula		20		Х		11																										0		0				0

		42		Всего		1		Х		12				0		0		0		0		0		0		0		0		0		0		0								314				160				277

		57		Всего		1.5		Х		12		0		0		0		0		0		0		0		0		0		0		0		0										80.6				51.9				19.4

		72		Всего		2.5		Х		12																																		6.4				12				16

		87		Всего		4		Х		12		0		0		0		0		0		0		0		0		0		0		0		0										10.2				20.9				12.7

		102		Всего		6		Х		12																		0		0		0		0										0.3								0.4

		162		Всего		8		Х		12																																		2.2				12.7				49.2

		177		Всего		20		Х		12		0		0		0		0		0		0		0		0		0		0		0		0										0.3				2.5				1.9

																																																				0.4

																																												100				100				100

		1		F.hypoleuca		1		Л		1		2						10		3		2		4		6		6		6		3		3		45

		16		F.hypoleuca		1		Л		1																				1		5				6		51												51		23.2876712329

		106		F.hypoleuca		6		Л		1																						10		8		18

		136		F.hypoleuca		8		Л		1										6		6		1				6		4		9		8		40		58								58		81.6901408451

		181		F.hypoleuca		16		Л		1																23		31		32		35		37		158		158				158		98.1366459627

		2		Parus major		1		Л		2		2		4		8		3		2		1		1				2		2				3		28

		17		Parus major		1		Л		2																										0		28												28		12.7853881279

		107		Parus major		6		Л		2																								2		2

		137		Parus major		8		Л		2																										0		2								2		2.8169014085

		182		Parus major		16		Л		2																1										1		1				1		0.6211180124

		3		Parus ater		1		Л		3														2										2		4

		18		Parus ater		1		Л		3																										0		4												4		1.8264840183

		108		Parus ater		6		Л		3																						3		2		5

		138		Parus ater		8		Л		3																								1		1		6								6		8.4507042254

		183		Parus ater		16		Л		3																		1								1		1				1		0.6211180124

		4		Parus montanus		1		Л		4																										0

		19		Parus montanus		1		Л		4																										0		0												0

		109		Parus montanus		6		Л		4																										0

		139		Parus montanus		8		Л		4																										0		0								0

		184		Parus montanus		16		Л		4																										0		0				0

		5		Ph.phoenicurus		1		Л		5		3		2		3		5		8		15		21		14		12		14		15		9		121

		20		Ph.phoenicurus		1		Л		5																				4		4				8		129												129		58.904109589

		110		Ph.phoenicurus		6		Л		5																						1				1

		140		Ph.phoenicurus		8		Л		5														1				2								3		4								4		5.6338028169

		185		Ph.phoenicurus		16		Л		5																1										1		1				1		0.6211180124

		6		Sitta europaea		1		Л		6																										0

		21		Sitta europaea		1		Л		6																										0		0												0

		111		Sitta europaea		6		Л		6																										0

		141		Sitta europaea		8		Л		6																										0		0								0

		186		Sitta europaea		16		Л		6																										0		0				0

		7		Jynx torquilla		1		Л		7														2		2		1		1				1		7

		22		Jynx torquilla		1		Л		7																										0		7												7		3.196347032

		112		Jynx torquilla		6		Л		7																										0

		142		Jynx torquilla		8		Л		7																										0		0								0

		187		Jynx torquilla		16		Л		7																										0		0				0

		8		F.hyp.-Ph.ph.?		1		Л		8				1																						1

		23		F.hyp.-Ph.ph.?		1		Л		8																										0		1												1

		113		F.hyp.-Ph.ph.?		6		Л		8																										0

		143		F.hyp.-Ph.ph.?		8		Л		8																										0		0								0

		188		F.hyp.-Ph.ph.?		16		Л		8																										0		0				0

		9		Parus sp.		1		Л		9																										0

		24		Parus sp.		1		Л		9																										0		0												0

		114		Parus sp.		6		Л		9																										0

		144		Parus sp.		8		Л		9																										0		0								0

		189		Parus sp.		16		Л		9																										0		0				0

		10		Не определены		1		Л		10								1																		1

		25		Не определены		1		Л		10																										0		1												1

		115		Не определены		6		Л		10																										0

		145		Не определены		8		Л		10																										0		0								0

		190		Не определены		16		Л		10																										0		0				0

		11		Erithacus rubecula		1		Л		11																										0

		26		Erithacus rubecula		1		Л		11																										0		0												0

		116		Erithacus rubecula		6		Л		11																										0

		146		Erithacus rubecula		8		Л		11																						1				1		1								1		1.4084507042

		191		Erithacus rubecula		16		Л		11																										0		0				0

		12		Всего		1		Л		12		0		0		0		1		0		0		0		0		0		0		1		0		2

		27		Всего		1		Л		12																																161				71				221

		117		Всего		6		Л		12																						2		0

		147		Всего		8		Л		12																																						81.7				23.3

		192		Всего		16		Л		12																0		0		0		4		0														2.8				12.8

		121		F.hypoleuca						1										9		9		3				11		8		13		11														8.5				1.8

		122		Parus major						2

		123		Parus ater						3																						1		1														5.6				58.9

		124		Parus montanus						4

		125		Ph.phoenicurus						5														1				2																				1.4

		126		Sitta europaea						6																																										3.2

		127		Jynx torquilla						7																																						100				100

		128		F.hyp.-Ph.ph.?						8

		129		Parus sp.						9

		130		Не определены						10

		131		Erithacus rubecula						11																						1

		132		Всего						12										9		9		4				13		8		15		12

		73		Площадь, га						~40 га		40		40		40		40

		103		Площадь, га						Из расчета 2 и.г./га																		6		6		5.5		10.5

		135		НК						Листвен. участок (NN 7-19)

		150		НК						Хвойн. участок (NN 1с-6)

		13		Площадь, га								43.4		43.4		43.4		43.4		43.4		43.4		43.4		43.4		43.4		42.7		42.7		42.7

		14

		15		СИ

		28		Площадь, га																										17		10

		29

		30		`1E								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		43		Площадь, га										12.8		12.8		15.6		18.3		26.5		26.5		26.5		26.5		27.3		27.3		27.3

		44

		45		3								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		58		Площадь, га								36.1		36.1		36.1		36.1		36.1		36.1		24		24		24		24		24		24

		59

		60		6								1989		1990		1991		1992

		74

		75		13								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		88		Площадь, га								41.3		41.3		41.3		26.2		34.2		34.2		34.2		34.2		34.2		34.2		34.2		34.2

		89

		90		14Е								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		104																																в 2000г. Московка-3 гнезда от 2 пар

		105		14Б								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		118		Площадь, га																												6.5		6.5

		119

		120		НК								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		133		Площадь, га																9		9		9		9		9		9.5		9.5		10

		134

		148		Площадь, га																6		6		6				6		6		6		6.5

		149

		163		Площадь, га																3		3		3				3		3.5		3.5		3.5

		164

		165		ЧЕ								1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		178		Площадь, га								36.8		36.8		36.8		36.8		36.8		29.8		29.8		29.8		29.8		32		32		32

		179

		180		ЧБ																						1996		1997		1998		1999		2000

		193		Площадь, га																						21		21		21		21		21

		194

		195		Общая плотность, пар/кв.км





		Плотность дуплогнездников в окр. СУМЗ																																																																						Плотность дуплогнездников, пар/га

		Количество гнезд на площадку (вторые кладки тех же самок у синиц не включены)																																		Плотность гнездящихся пар на 1 кв.км																																				`1Б		1		0.3993		1Е		1		0.6631

		Включены только гнезда в искусственных гнездовьях и только с яйцами																																																																						СИ		1		0.5906		3		1.5		0.3006

		`1Б				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		среднее		ошибка ср.		Cv, %										6		2.5		0.1063		0.3566666667

		F.hypoleuca				2						10		3		2		4		6		6		6		3		3		3		3				4.6082949309		0		0		23.0414746544		6.9124423963		4.6082949309		9.2165898618		13.8248847926		13.8248847926		14.0515222482		7.0257611241		7.0257611241		7.4074074074		7.4074074074		8.6783259047		1.9084588744		76.1793869234										13		4		0.2861																						расст. От СУМЗ, км		1997		1998		1999		2000		2001		2002

		Parus major				2		4		8		3		2		1		1				2		2				3								4.6082949309		9.2165898618		18.4331797235		6.9124423963		4.6082949309		2.3041474654		2.3041474654		0		4.6082949309		4.6838407494		0		7.0257611241						5.3920827982		1.4281844843		91.7526003173				14Б		6		2		14Е		6		0.6618																				1Б		1		0.14		0.14		0.07		0.07		0.07		0.07		0.09

		Parus ater																2										2								0		0		0		0		0		0		4.6082949309		0		0		0		0		4.6838407494						0.77434464		0.5220837539		233.5589453961				НК		8		1.1752		НК		8		1.0136		0.6538333333																		СИ		1				0.06		0.50		0.10		0.30		0.20		0.23

		Parus montanus																																		0		0		0		0		0		0		0		0		0		0		0		0						0								ЧБ		16		1.5333		ЧЕ		20		0.7828																				1Е		1		0.23		0.18		0.29		0.22		0.33		0.44		0.28

		Ph.phoenicurus				3		2		3		5		8		15		21		14		12		14		15		9								6.9124423963		4.6082949309		6.9124423963		11.5207373272		18.4331797235		34.5622119816		48.3870967742		32.2580645161		27.6497695853		32.7868852459		35.1288056206		21.0772833724						23.3531011559		4.0255965308		59.7140197837						Листвен.		Хвойный																										3		1.5		0.00		0.00		0.00		0.04		0.00		0.08		0.02

		Sitta europaea																																		0		0		0		0		0		0		0		0		0		0		0		0						0								1		0.3993		0.6631																										13		4		0.15		0.03		0.18		0.18		0.15		0.06		0.12

		Jynx torquilla																2		2		1		1				1								0		0		0		0		0		0		4.6082949309		4.6082949309		2.3041474654		2.3419203747		0		2.3419203747						1.3503815064		0.528496147		135.5738617317				1		0.5906																												14Е		6		0.17		0.33		0.18		0.29		0.50		0.44		0.32

		F.hyp.-Ph.ph.?						1																												0		2.3041474654		0		0		0		0		0		0		0		0		0		0						0.1920122888		0.1920122888		346.4101615138				1.5				0.3006																										14Б		6						1.54		1.23		1.38		1.54		1.42

		Parus sp.																																		0		0		0		0		0		0		0		0		0		0		0		0						0								2.8				0.1063																										НК лист.		8		1.00		0.67		1.50		1.23		0.92		1.08		1.07

		Не определены										1																								0		0		0		2.3041474654		0		0		0		0		0		0		0		0						0.1920122888		0.1920122888		346.4101615138				4				0.2861																										НК хв.		8		1.00		1.14		1.14		0.86		2.00		1.14		1.21

		Erithacus rubecula																																																																						6		2		0.6618																										ЧБ		16		1.48		1.52		1.67		1.76		1.81		1.57		1.63

		Всего				7		7		11		19		13		18		30		22		21		23		18		18								16.1290322581		16.1290322581		25.3456221198		43.7788018433		29.9539170507		41.4746543779		69.1244239631		50.6912442396		48.3870967742		53.8641686183		42.1545667447		42.1545667447						39.9322605827		4.5277739823		39.2781899551				8		1.1752		1.0136																										ЧЕ		20		0.57		0.72		0.75		0.94		0.78		0.72		0.75

		Площадь, га				43.4		43.4		43.4		43.4		43.4		43.4		43.4		43.4		43.4		42.7		42.7		42.7		40.5		40.5																																39.9322605827								16		1.5333																																100		114.2857142857		114.2857142857		85.7142857143		200		114.2857142857

		Кол-во гнездовий																												72		72																																								20				0.7828																																												1997-2002		Small-leaved forest		Coniferous forest

		Засел-ть пеструшкой																												4.1666666667																																																																																										1		0.09		0.28

																																																																																																																								1		0.23

		СИ																																																																																																																						1.5		0.02

		F.hypoleuca																						1		5		1		3		2																						5.8823529412		50		10		30		20																																																										4				0.12

		Parus major																																																																																																																						6		1.42		0.32

		Parus ater																																																																																																																						8		1.07		1.21

		Parus montanus																																																																																																																						16		1.63

		Ph.phoenicurus																						4		4																												23.5294117647		40																																																																20				0.75

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula

		Всего																																																				29.4117647059		90

		Площадь, га																						17		10		10		10		10																																59.7058823529

		Кол-во гнездовий

		Засел-ть пеструшкой

		`1E				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		F.hypoleuca						1		4		4		3		2		6		1		6		5		8		6		9		12						7.8125		31.25		25.641025641		16.393442623		7.5471698113		22.641509434		3.7735849057		22.641509434		18.315018315		29.304029304		21.978021978		32.967032967		43.956043956		18.845255586		2.7483874075		48.3695738039

		Parus major						5		1		3				1		2		1		2		1														39.0625		7.8125		19.2307692308		0		3.7735849057		7.5471698113		3.7735849057		7.5471698113		3.663003663		0		0						8.4009347571		3.4853209337		137.5978048331

		Parus ater												2				1						2		4		6										0		0		0		10.9289617486		0		3.7735849057		0		0		7.326007326		14.652014652		21.978021978						5.3325991464		2.2808785478		141.8598722285

		Parus montanus																																				0		0		0		0		0		0		0		0		0		0		0						0

		Ph.phoenicurus						3		4		5		5		7		10		5		12		6		7		5										23.4375		31.25		32.0512820513		27.3224043716		26.4150943396		37.7358490566		18.8679245283		45.2830188679		21.978021978		25.641025641		18.315018315						28.0270126499		2.455544705		29.0581109879

		Sitta europaea																		1		1		1		1		1										0		0		0		0		0		0		3.7735849057		3.7735849057		3.663003663		3.663003663		3.663003663						1.6851073455		0.5838525589		114.91373983

		Jynx torquilla																																				0		0		0		0		0		0		0		0		0		0		0						0

		F.hyp.-Ph.ph.?								1		2										1																0		7.8125		12.8205128205		0		0		0		0		3.7735849057		0		0		0						2.2187816115		1.2985577245		194.1078256046

		Parus sp.																						1														0		0		0		0		0		0		0		0		3.663003663		0		0						0.333000333		0.333000333		331.6624790355

		Не определены										1						1																				0		0		6.4102564103		0		0		3.7735849057		0		0		0		0		0						0.925803756		0.6459882615		231.4206081606

		Erithacus rubecula

		Всего						9		10		15		10		10		20		8		22		16		20		18										70.3125		78.125		96.1538461538		54.6448087432		37.7358490566		75.4716981132		30.1886792453		83.0188679245		58.6080586081		73.2600732601		65.9340659341						65.7684951853		5.8552542141		29.5273310199

		Площадь, га						12.8		12.8		15.6		18.3		26.5		26.5		26.5		26.5		27.3		27.3		27.3		27.3		27.3																																65.7684951853

		Кол-во гнездовий

		Засел-ть пеструшкой

		3				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		F.hypoleuca										1						1										1		0		2				0		0		0		2.7700831025		0		0		4.1666666667		0		0		0		0		4.1666666667		0		8.3333333333		0.925284703		0.4933018103		184.6834376811

		Parus major				1		4		4		1		2		3				1		4		1		1		1								2.7700831025		11.08033241		11.08033241		2.7700831025		5.540166205		8.3102493075		0		4.1666666667		16.6666666667		4.1666666667		4.1666666667		4.1666666667						6.2403816559		1.3499769982		74.9386457085

		Parus ater				7										1		2						1		1										19.3905817175		0		0		0		0		2.7700831025		8.3333333333		0		0		4.1666666667		4.1666666667		0						3.2356109572		1.6564944438		177.3471889617

		Parus montanus																1																		0		0		0		0		0		0		4.1666666667		0		0		0		0		0						0.3472222222		0.3472222222		346.4101615138

		Ph.phoenicurus				7				1		6		3		4		7		5		7		4		7		9								19.3905817175		0		2.7700831025		16.620498615		8.3102493075		11.08033241		29.1666666667		20.8333333333		29.1666666667		16.6666666667		29.1666666667		37.5						18.389312096		3.3301655027		62.7322633725

		Sitta europaea																																		0		0		0		0		0		0		0		0		0		0		0		0						0

		Jynx torquilla																		1																0		0		0		0		0		0		0		4.1666666667		0		0		0		0						0.3472222222		0.3472222222		346.4101615138

		F.hyp.-Ph.ph.?														1																				0		0		0		0		0		2.7700831025		0		0		0		0		0		0						0.2308402585		0.2308402585		346.4101615138

		Parus sp.																						1												0		0		0		0		0		0		0		0		0		4.1666666667		0		0						0.3472222222		0.3472222222		346.4101615138

		Не определены																																		0		0		0		0		0		0		0		0		0		0		0		0						0

		Erithacus rubecula

		Всего				15		4		5		8		5		9		11		7		11		7		9		11								41.5512465374		11.08033241		13.8504155125		22.1606648199		13.8504155125		24.9307479224		45.8333333333		29.1666666667		45.8333333333		29.1666666667		37.5		45.8333333333						30.0630963373		3.8037364183		43.8295820308

		Площадь, га				36.1		36.1		36.1		36.1		36.1		36.1		24		24		24		24		24		24		24		24																																30.0630963373

		Кол-во гнездовий

		Засел-ть пеструшкой

		6				1989		1990		1991		1992

		F.hypoleuca				2				1																										5		0		2.5		0																						1.875

		Parus major								1		3																								0				2.5		7.5																						3.3333333333

		Parus ater				4		1		1		1																								10		2.5		2.5		2.5																						4.375

		Parus montanus

		Ph.phoenicurus								1		2																								0		0		2.5		5																						1.875

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula

		Всего																																		15		2.5		10		15																						11.4583333333		2.9536347664		51.5543522864

		Площадь, га		~40 га		40		40		40		40																																																				10.625

		13				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		F.hypoleuca				1		3		3		5		6		6		4		7		5		1		6		6		5		2				2.4213075061		7.2639225182		7.2639225182		19.0839694656		17.5438596491		17.5438596491		11.6959064327		20.4678362573		14.6198830409		2.9239766082		17.5438596491		17.5438596491		14.6198830409		5.8479532164		12.9930135786		1.8646109194		49.7128834548

		Parus major				2		3		3		3		2		1				1				1		1		2								4.8426150121		7.2639225182		7.2639225182		11.4503816794		5.8479532164		2.9239766082		0		2.9239766082		0		2.9239766082		2.9239766082		5.8479532164						4.5177212161		0.9445590284		72.426967037

		Parus ater				9		2		1								2		2				2		4		2								21.7917675545		4.8426150121		2.4213075061		0		0		0		5.8479532164		5.8479532164		0		5.8479532164		11.6959064327		5.8479532164						5.3452841142		1.8151686013		117.6350657745

		Parus montanus																																		0		0		0		0		0		0		0		0		0		0		0		0						0

		Ph.phoenicurus										2		2		4		3		2		1		3												0		0		0		7.6335877863		5.8479532164		11.6959064327		8.7719298246		5.8479532164		2.9239766082		8.7719298246		0		0						4.2911030758		1.2460341969		100.5892656958

		Sitta europaea																1		1		1				1										0		0		0		0		0		0		2.9239766082		2.9239766082		2.9239766082		0		2.9239766082		0						0.9746588694		0.4155959383		147.7097891752

		Jynx torquilla																																		0		0		0		0		0		0		0		0		0		0		0		0						0

		F.hyp.-Ph.ph.?														1																				0		0		0		0		0		2.9239766082		0		0		0		0		0		0						0.2436647173		0.2436647173		346.4101615138

		Parus sp.																				1														0		0		0		0		0		0		0		0		2.9239766082		0		0		0						0.2436647173		0.2436647173		346.4101615138

		Не определены																																		0		0		0		0		0		0		0		0		0		0		0		0						0

		Erithacus rubecula

		Всего				12		8		7		10		10		12		10		13		8		7		12		10								29.0556900726		19.3704600484		16.9491525424		38.1679389313		29.2397660819		35.0877192982		29.2397660819		38.0116959064		23.3918128655		20.4678362573		35.0877192982		29.2397660819						28.6091102888		2.096037012		25.3796260194

		Площадь, га				41.3		41.3		41.3		26.2		34.2		34.2		34.2		34.2		34.2		34.2		34.2		34.2		34.2		34.2																																28.6091102888

		Кол-во гнездовий

		Засел-ть пеструшкой

		14Е				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		F.hypoleuca																				1		2		1		3		8		7																				16.6666666667		33.3333333333		18.1818181818		28.5714285714		50		43.75		24.1883116883		4.0362548913		33.3735974908

		Parus major																																																		0		0		0		0						0

		Parus ater																						3		3		2																								0		50		54.5454545455		19.0476190476						30.8982683983		12.9717849032		83.9644781127

		Parus montanus																																																		0		0		0		0						0

		Ph.phoenicurus																				1				1		1																								16.6666666667		0		18.1818181818		9.5238095238						11.0930735931		4.1516473744		74.8511643694

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula

		Всего																				2		5		5		6																								33.3333333333		83.3333333333		90.9090909091		57.1428571429						66.1796536797		13.12230367		39.6566102733

		Площадь, га		Из расчета 2 и.г./га																		6		6		5.5		10.5		16		16																																66.1796536797

																												в 2000г. Московка-3 гнезда от 2 пар

		Кол-во гнездовий

		Засел-ть пеструшкой

		14Б				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		F.hypoleuca																								10		8		9		10																								153.8461538462		123.0769230769		138.4615384615		153.8461538462		138.4615384615

		Parus major																										2																												0		30.7692307692						15.3846153846

		Parus ater																								3		2																												46.1538461538		30.7692307692						38.4615384615

		Parus montanus																																																						0		0						0

		Ph.phoenicurus																								1																														15.3846153846		0						7.6923076923

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula

		Всего																								14		12																												215.3846153846		184.6153846154						200

		Площадь, га																								6.5		6.5		6.5		6.5																																200

		Кол-во гнездовий																								13		13		13		13

		Засел-ть пеструшкой

		НК				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		F.hypoleuca												9		9		3				11		8		13		11		13		11												100		100						122.2222222222		84.2105263158		136.8421052632		110		130		110		108.8791423002

		Parus major

		Parus ater																								1		1																0		0						0		0		10.5263157895		10						3.4210526316

		Parus montanus

		Ph.phoenicurus																1				2																						0		0						22.2222222222		0		0		0						3.7037037037

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula																								1																		0		0						0		0		10.5263157895		0						1.7543859649

		Всего												9		9		4				13		8		15		12																100		100						144.4444444444		84.2105263158		157.8947368421		120						117.7582846004		11.6680141748		24.2706329639

		Площадь, га												9		9		9		9		9		9.5		9.5		10		10		10																1995 не считал, т.к.подозрительно низкая плотность(возм.,часть дуплянок непригодна)																117.7582846004

		Кол-во гнездовий

		Засел-ть пеструшкой

		НК		Листвен. участок (NN 7-19)

		F.hypoleuca												6		6		1				6		4		9		8		6		7												100		100						100		66.6666666667		150		123.0769230769		92.3076923077		107.6923076923		106.6239316239

		Parus major

		Parus ater																										1																0		0						0		0		0		15.3846153846						2.5641025641

		Parus montanus

		Ph.phoenicurus																1				2																						0		0						33.3333333333		0		0		0						5.5555555556

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula																								1																		0		0						0		0		16.6666666667		0						2.7777777778

		Всего																																										100		100						133.3333333333		66.6666666667		166.6666666667		138.4615384615						117.5213675214		14.4959381536		30.2137837298

		Площадь, га												6		6		6				6		6		6		6.5		6.5		6.5																																117.5213675214

		НК		Хвойн. участок (NN 1с-6)

		F.hypoleuca												3		3		2				3		4		4		3		7		4												100		100		66.6666666667				100		114.2857142857		114.2857142857		85.7142857143		200		114.2857142857		110.582010582

		Parus major

		Parus ater																								1																		0		0		0				0		0		28.5714285714		0						4.0816326531

		Parus montanus

		Ph.phoenicurus																																										0		0		0				0		0		0		0						0

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula

		Всего																																										100		100		66.6666666667				100		114.2857142857		142.8571428571		85.7142857143						114.6636432351		8.9216850671		20.5859148525						1997		1998		1999		2000		2001		2002

		Площадь, га												3		3		3				3		3.5		3.5		3.5		3.5		3.5																																101.3605442177										57.0		71.9		75.0		93.8		78.1		68.8

		ЧЕ				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		Всего

		F.hypoleuca				13		24		31		28		26		12		12		13		17		23		24		30		25		23		183		35.3260869565		65.2173913043		84.2391304348		76.0869565217		70.652173913		40.2684563758		40.2684563758		43.6241610738		57.0469798658		71.875		75		93.75		78.125		71.875		62.7795660685		5.2374308955		27.6691831972		74.6119966443		4.8382745799

		Parus major				1		2		3		1		2		4		2		1		2		1										16		2.7173913043		5.4347826087		8.152173913		2.7173913043		5.4347826087		13.4228187919		6.711409396		3.355704698		6.711409396		3.125		0		0						4.8152386684		1.0789384497		74.3147797245

		Parus ater				6		3		1		2		1				4		2		5		3		3		2		найти		2		23		16.3043478261		8.152173913		2.7173913043		5.4347826087		2.7173913043		0		13.4228187919		6.711409396		16.7785234899		9.375		9.375		6.25						8.1032365529		1.6691768471		68.3187918139

		Parus montanus																		1														1		0		0		0		0		0		0		0		3.355704698		0		0		0		0						0.2796420582		0.3050640635

		Ph.phoenicurus												2		1		2		2														7		0		0		0		0		5.4347826087		3.355704698		6.711409396		6.711409396		0		0		0		0						1.8511088416		0.8843399566		158.4468593812

		Sitta europaea				1																												1		2.7173913043		0		0		0		0		0		0		0		0		0		0		0						0.2264492754		0.2470355731		361.8136134933

		Jynx torquilla																																0		0		0		0		0		0		0		0		0		0		0		0		0						0

		F.hyp.-Ph.ph.?																																0		0		0		0		0		0		0		0		0		0		0		0		0						0

		Parus sp.																																		0		0		0		0		0		0		0		0		0		0		0		0						0

		Не определены																																0		0		0		0		0		0		0		0		0		0		0		0		0						0

		Erithacus rubecula

		Всего				21		29		35		31		31		17		20		19		24		27		27		32								57.0652173913		78.8043478261		95.1086956522		84.2391304348		84.2391304348		57.0469798658		67.1140939597		63.7583892617		80.5369127517		84.375		84.375		100						78.0552414648		4.0278472884		17.8756378627

		Площадь, га				36.8		36.8		36.8		36.8		36.8		29.8		29.8		29.8		29.8		32		32		32		32		32		231																														78.0552414648

		Кол-во гнездовий

		Засел-ть пеструшкой

		ЧБ																		1996		1997		1998		1999		2000						Всего																																				1997-2002				корреляция ПЕ-Б

		F.hypoleuca																		23		31		32		35		37		38		44		158																109.5238095238		147.619047619		152.380952381		166.6666666667		176.1904761905		180.9523809524		157.1428571429		155.7823129252		8.9819965172		15.2547029345		163.4920634921		5.4525600118		0.9086044245

		Parus major																		1																														4.7619047619		0		0		0		0						0.9523809524		1.1904761905		250

		Parus ater																				1																												0		4.7619047619		0		0		0						0.9523809524		1.1904761905		250

		Parus montanus																																																0		0		0		0		0						0		0

		Ph.phoenicurus																		1																														4.7619047619		0		0		0		0						0.9523809524		1.1904761905		250

		Sitta europaea

		Jynx torquilla

		F.hyp.-Ph.ph.?

		Parus sp.

		Не определены

		Erithacus rubecula

		Всего																		25		32		32		35		37																						119.0476190476		152.380952381		152.380952381		166.6666666667		176.1904761905						158.6394557823		9.689042833		13.6569797877

		Площадь, га																		21		21		21		21		21		21		28																																153.3333333333

		Кол-во гнездовий																				42		42		42		42				56

		Засел-ть пеструшкой

		Общая плотность, пар/кв.км																																																																												средн. Cv по зонам

		Листв		1Б																																16.1290322581		16.1290322581		25.3456221198		43.7788018433		29.9539170507		41.4746543779		69.1244239631		50.6912442396		48.3870967742		53.8641686183		42.1545667447		42.1545667447						39.9322605827		4.5277739823		39.2781899551								t И,Б-Ф		55.5169267323

				СИ																																																		29.4117647059		90								59.7058823529				71.7556635096		42.7570636927		5.3513085091		46.8291348441		6.069792402

				14Б																																																				215.3846153846		184.6153846154						200				10.8785658644										20.5461747971

				НК																																								100		100						133.3333333333		66.6666666667		166.6666666667		138.4615384615						117.5213675214		14.4959381536		30.2137837298		138.141025641		17.4137808179		35.6545854363		0.7623674349

				ЧБ																																														119.0476190476		152.380952381		152.380952381		166.6666666667		176.1904761905						153.3333333333		9.689042833		14.1295815728		153.3333333333		9.689042833		14.1295815728				14.1295815728

																																																																																3.9291274442

		Хвойн		1Е																																		70.3125		78.125		96.1538461538		54.6448087432		37.7358490566		75.4716981132		30.1886792453		83.0188679245		58.6080586081		73.2600732601		65.9340659341						65.7684951853		5.8552542141		29.5273310199										41.6370884457

				3																																41.5512465374		11.08033241		13.8504155125		22.1606648199		13.8504155125		24.9307479224		45.8333333333		29.1666666667		45.8333333333		29.1666666667		37.5		45.8333333333						30.0630963373		3.8037364183		43.8295820308

				6																																15		2.5		10		15																						11.4583333333		2.9536347664		51.5543522864		41.7300223366		5.0135973913		62.4284742083		5.7402265105

				13																																29.0556900726		19.3704600484		16.9491525424		38.1679389313		29.2397660819		35.0877192982		29.2397660819		38.0116959064		23.3918128655		20.4678362573		35.0877192982		29.2397660819						28.6091102888		2.096037012		25.3796260194										29.4413188416

				14Е																																																33.3333333333		83.3333333333		90.9090909091		57.1428571429						66.1796536797		13.12230367		39.6566102733

				НК																																								100		100		66.6666666667				100		114.2857142857		142.8571428571		85.7142857143						101.3605442177		8.9216850671		23.2877202321		57.284858596		7.6705933511		64.2174464552		2.4367421658

				ЧЕ																																59.7826086957		78.8043478261		95.1086956522		84.2391304348		84.2391304348		57.0469798658		67.1140939597		63.7583892617		80.5369127517		84.375		84.375		100						78.2816907402		3.9256361627		17.3716260378		78.2816907402		3.9256361627		17.3716260378				17.3716260378

																																																																																2.3968446221
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mr nobody:И-1 не включен, т.к. висит вне площадки
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Small-leaved forest

Coniferous forest

distance from the smelter, km

density, pairs/ha
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