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Examina t ion was made of the ef fec t of d i f fe rences in the n u m b e r s 
of a f ree- l iv ing island popula t ion of Clethrionomys glareolus (Schreber, 
1780), ort t he e lements of its spat ia l organizat ion. Mate r ia l obtained 
f r o m studies on this populat ion dur ing the per iods f r o m 1966—1970 
and 1972—1973 was used (In the second series the food supply was 
increased ar t i f ic ia l ly for expe r imen ta l purposes) . Years of low level 
(1967, 1969), high (1966, 1968, 1970) and very h igh (1972, 1973) level of 
n u m b e r s were found to occur. I t was found tha t in years wi th large 
number s of bank voles indiv idual home ranges a re smal le r t han in 
yea r s with low numbers . Both in peak years and yea rs wi th low 
popula t ion number s the home ranges of males a re larger t h an those of 
females , and the h ie ra rchy of successive en t r ies into the popula t ion of 
generat ions is main ta ined in respect of the size of home ranges. Ten-
dency to c lumping dis t r ibut ion is a lways observed in spring, whereas 
in summer and a u t u m n dis t r ibut ion may be e i ther c lumping or random. 
A positive correla t ion was found between; t he propor t ion of t he 
youngest group of individuals and t endency to c lumping dis t r ibut ion. 
The average n u m b e r of individuals pe r t r app ing s ta t ion does not 
s ignif icant ly d i f fe r between years of high and low numbers . In all 
the s tudy years (including those wi th s u p p l e m e n t a r y food supply) 
h igher densi ty of bank voles is observed on the s tat ion in the opt imum 
habi ta t , in comparison wi th the subopt imal habi ta t , a l though the 
increase in the n u m b e r of ind iv idua ls i n the la t ter , together wi th 
increase in populat ion numbers , was s ignif icant ly g rea te r t h a n in the 
op t imum habi ta t . 

i[Inst. Ecol., Polish Acad. Sci., Dziekanów Leśny, 05-150 Łomianki , 
Poland] 

1. INTRODUCTION 

Populations of the bank vole, Clethrionomys glareolus (Schreber, 1780) 
may attain differing maximum numbers in different years. Cyclical 
occurrence of large numbers is often observed. In the case of the island 
population analyzed in the present paper, a high level of numbers oc-
curs every other year (Gliwicz, 1975). It is interesting to ascertain 
whether and to what degree spatial organization depends on population 
numbers and what changes take place in it in years differing in respect 
of numbers. A large number of authors (Merkova, 1955; Kulicke, 1962; 
Nikitina & Merkova, 1963; Kucera, 1968; Zejda & Pelikan, 1969), who 
studied populations of the bank vole, found that in years with large 
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numbers the home ranges are smaller than in years when small numbers 
occur. Similar data have obtained for other species of rodents, e.g. for 
Microtus pennsylvanicus (Blair, 1940; Liduska, 1942) or Peromyscis 
leucopus (Stickel, 1960). There are also data pointing to the effect of 
population density on the way in which rodents are distributed over 
a given area, particularly in cases of areas of a mosaic character (Bock, 
1972; Gubar, 1974). Overlapping of the effect of varying factors, such 
as different climatic conditions and differing abundance of food sup-
plies in different years, and also seasonal variations in population num-
bers and consequent differences in age, sex and reproductive structure 
on spatial organization (Bujalska, 1970; Mazurkiewicz, 1971; Bujalska 
1975; Andrzejewski & Mazurkiewicz, 1976) make it very difficult to 
grasp differences in the spatial organization of a population between 
years of low and high level of numbers of these animals. 

The purpose of the present study was to try to discover whether 
a different level of numbers in different years affects the elements of 
the spatial organization of an island population of bank voles. 

2. AREA, M E T H O D S A N D M A T E R I A L 

T h e basis fo r the ana lys i s consis ted of m a t e r i a l obta ined f r o m s tudies on a 
p o p u l a t i ó n of bank voles inhab i t ing an is land 4 hec t a re s in ex ten t , s i tua ted in 
B e l d a n y L a k e in n o r t h e r n Po land (53°40' N, 21°35' E). This popu la t ion has for 
m a n y yea r s f o r m e d the object of a la rge n u m b e r of s tudies , the resu l t s of which 
r e l a t e to va r i a t ions in n u m b e r s , age and sex s t ruc tu re , and have been used in 
the p resen t s tudy (Gliwicz et al., 1968: Bu j a l ska , 1975 and others). 
I 'The i s land is covered by a t r ee s tand composed of th ree phytosociołogical  
associa t ions , 23°/a. of t he a r ea being occupied by associat ions of Circaeo-Alnetum 
O b e r d o r f e r , 1953 and Salici-Frangalatum Male., 1929. T h e hab i t a t is a we t one, 
with1 a h igh content of organic subs tances , and is p r e f e r r e d by the b a n k vole 
(Wrangel , 1939; Tu rćek 1960; Che lkowska , 1969; Bock, 1972) to t h e r e m a i n i n g 
77% of t h e a r ea , wh ich is occupied by Tilio-Carpinetum Traczyk 1962 (Traczyk,  
1965). 

The m a t e r i a l ana lyzed or ig ina tes f r o m s tudies m a d e f r o m 1966—1970, w h e n 
t h e popu la t ion m a i n t a i n e d itself f r o m the n a t u r a l food supply, and f r o m 1972—  
—1973, w h e n th is supply was supp l emen ted by p rov id ing oat gra ins . 

I n each s tudy y e a r r egu l a r 7—14 day t r a p p i n g ser ies we re car r ied out on the 
i s land (every six weeks), d u r i n g wh ich the en t i r e is land was covered by a grid 
of l i v e - t r a p s set a t 15X15 m in te rva l s . The m e t h o d used for collecting da ta was 
based on the CMR pr inciple . Dur ing yea r s of s u p p l e m e n t a r y feed ing oats we re 
laid out on t r a p p i n g s ta t ions du r ing t h e per iods be tween t r app ing series. 

3. R E S U L T S 

3.1. Size of the Home Range in Years of Low and High Population Numbers 

The size of the home range was estimated by Wierzbowska's method 
(Wierzbowska, 1972), which has the advantage of making it possible to 
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carry out short trapping series of an individual (only two captures are 
needed) if the numbers of the group for which home range size is to 
be estimated is sufficiently large. 

The size of the home range calculated for different cohorts (spring 
Ki, early summer — K2, late summer — K3) in all seasons in each year, 
was averaged for years with low (1967, 1969), high (1966, 1968, 1970) 
and very high numbers (1972, 1973). Population numbers are given in 
Table 2. 

Analysis of the mean size of home range (Table 1; taking into account 
6 captures of an individual) for males and females of different genera-
tions showed that the largest home ranges are those of individuals in 
years of low numbers, while in years with high and very high numbers 
they are correspondingly smaller. The decrease in the size of home 
ranges is greater between years of high and very high numbers (20— 
32.4°/o) than between years of low and high numbers (6.2—23.6%). The 
hierarchy of successive cohorts entering the population, in respect o£ 
home range size (the latter the cohort, the smaller the home ranges of 
its individuals), is maintained regardless of the population numbers. 
This is particularly clear in the case of males (Table 1). 

T a b l e 1 

A v e r a g e size of h o m e r a n g e (m2) f o r m a l e s a n d f e m a l e s of d i f f e r e n t c o h o r t s 
( K j — K 3 — sp r ing , e a r l y - a n d l a t e - s u m m e r ) in y e a r s of d i f f e r e n t p o p u l a t i o n 

n u m b e r s . 

C o h o r t l ow 
M a l e s 
h igh v e r y h igh l o w 

F e m a l e s 
h igh v e r y h igh 

K t 1237.5 945.0 697.5 832.5 742.5 585.0 
K 2 967.5 832.5 562.5 720.0 675.0 540.0 
K , 720.0 675.0 472.5 720.0 675.0 517.5 

Differences in mean home range size for different cohorts depending 
on the population numbers in a given year also occur during the course 
of a season. Males reduce their home ranges to a greater degree when 
numbers increase than is the case with females. With females distinct 
reduction in home range size is not observed until very high numbers 
are reached (Fig. 1). 

The effect of population density on the size of the home range was 
also examined by means of analysis of increase in the number of new 
capture sites of an individual, revealed during a given trapping series. 
In successive captures the number of sites revealed by the individual 
increases (Andrzejewski & Wierzbowska, 1970; Mackin-Rogalska, 1975).  
The average size of the home range calculated on this basis also increases. 

3 — Acta Theriologica 
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It may be assumed that increase in home range size will be greater 
with increasing extent of the area over which the animals move, that 
is, their home range. On this account examination was made of increases 
in average home range sizes calculated on the basis of 2 and 6 success-
ive captures. Increase was calculated in percentages, taking home range 
size calculated for two captures as a basis (Fig. 2). 

Months 

. Fig. 1. Seasona l v a r i a t i o n s in a v e r a g e h o m e r ange size f o r d i f f e r e n t cohor t s 
(Kj—K3) in yea r s of low (1), h igh (2) and v e r y high (3) n u m b e r s . 

In was found that increase in home range sizes with increase in the 
number of captures is greatest in years of low numbers, and is cor-
respondingly lesser in years of high and very high numbers, although 
these differences are not always statistically significant, (t-Student test 
used for comparisons). Thus for males, for which increase in home range 
size was on an average 76% with low numbers, 31.4% with high 
numbers and 15.9% with very high numbers, a statistically significant 
difference was found between years of very high numbers and years 
with low numbers (p>0.05) and between years with high and low 
numbers (0.01 < p <0.001). No statistically significant difference -was 
found in the increase in home range size between years of high ;and 
very high numbers. For females increase in home range sizes was 
respectively 43.1%, 48.3% and 12%. A statistically significant difference 
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Table 2 

Var i a t i ons in n u m b e r s and m e a n popula t ion dens i ty per 1 ha for per iods 1966—1970 
and 1972—1973. 

1966 1967 1968 1969 1970 1972 1973 

A p r i l 56 68 70 69 29 140 313 
J u n e 152 160 332 147 85 121 692 
J u l y 302 171 368 142 280 396 1066 
Sept . 268 175 364 170 316 460 1076 
Oct. 166 178 225 141 221 500 918 
Avg. dens i ty 104.9 84.4 161.4 72.8 116.2 178.9 451.7 
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Fig. 2. Inc rease in a v e r a g e h o m e r ange size of ma les and f e m a l e s of d i f f e r e n t 
cohor ts (Kg—K4) in d i f f e r e n t t r a p p i n g series d u r i n g years , of low (A), h igh (B) 

and very high (C) n u m b e r s . 
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was found between years of very high numbers and years with low 
and high numbers (0.1 < p < 0.05). 

3.2. Description of Spatial Penetration by Individuals of a Population 

A detailed analysis was made of variations in the dispersion of bank 
voles depending on population numbers, for three selected years varying 
in respect of numbers (Table 3). 

Table 3 
Var ia t ions in n u m b e r s of cohorts (K0 — old adul t s . Ky — winte r , K,— K4 — spring, 
ear ly- and l a t e - s u m m e r , a u t u m n for 1967 (low) 1966 (high) and 1972 (very high). 

Ko Kz K i K2 K3 K 4 N 

Apr i l 
1967 68 68 
1966 56 56 
1972 48 92 140 

J u n e 
1967 36 124 160 
1966 38 114 152 
1972 21 36 64 121 

Ju ly 
1967 12 92 67 171 
1966 31 80 191 302 
1972 16 24 33 323 396 

Sept . 
1967 8 53 52 62 175 
1966 6 50 167 45 268 
1972 11 17 24 215 193 460 

Oct. 
1967 2 36 37 33 70 178 
1966 1 32 111 16 6 166 
1972 6 14 20 209 162 89 500 

3.2.1. In t ens i ty of Visits to D i f f e r e n t T r a p p i n g Sta t ions 

Distribution of captures in particular trapping station was analyzed. 
Attention was directed to whether intensity of visits to different trap-
ping stations differed in years of low, high and very high numbers 
(Fig. 3). 

It was found that the proportion of stations visited by a given number 
of individuals, in this case males, is similar, particularly in years of 
low and high numbers. In a year of very high numbers there is an 
increase in the proportion of stations with a number of individuals 
close to the average. The average number of males per trapping station 
is also very similar, — 11.5 ±4.8 individuals per station when numbers 
are low, 11.4 ±4.6 with high numbers and 10.1 ± 3.4 with very high 
numbers. In the case of females there is a shift in the distribution, 
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together with increase in numbers, in the direction of increase in pro-
portion of stations with a larger number of individuals, and also increase 
in the average number of individuals per station: 7.6 ±3.1; 9.3 ±4.8; 
10.5 ±3.9. At the same time a positive correlation was found (p>0.001) 
between the number of females and males caught on the same trapping 
Ftations. 

Fig. 3. Dis t r ibu t ion of t r a p p i n g s ta t ions depend ing on n u m b e r of ind iv idua l s 
caught on t h e m dur ing a year of low (1), high (2) and ve ry high (3) n u m b e r s . 

3.2.2. Spa t ia l Dis t r ibu t ion of Ind iv idua l s in a Popu la t ion 
Analysis was made, of the distribution of the numbers of individuals 

caught in different trapping stations in successive trapping series. The 
type of spatial distribution of individuals in a population in a given 
trapping series was examined by means of the following equation: 
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V = _ 
x 

where: o2 — variance of number of individuals caught on different 
x — average number of individuals on station. 

When the value V— 1, distribution is random, value V <C 1 indicates even 

distribution, V > 1 — clumped distribution. 
The significance of the difference between the theoretical nad empiric-

al distributions was checked by means of the t-Student test, using the 

V — 1 following equation t — 

where S defines the number of all trapping sites on the island. Distri-
bution significantly different from random occurs with value t > 1.971 
(Table 4). 

Tab le 4 
Ave rage n u m b e r of ind iv idua l s per t r a p p i n g s ta t ion (x), 
va lues of i ndex a n d va lues of t - S t u d e n t tes t . S ta t i s t i ca l ly 
s ign i f ican t d i f f e r ences wi th level of P = 0.05 ind ica ted by 

plus signs. 

Mon th Yea r x V t 

Apr i l 1967 2.3 4.34 + 29.30 
1966 1.4 2.61 + 14.10 
1972 2.3 1.79 + 6.90 

J u n e 1967 4.0 1.71 + 6.20 
1966 3.8 1.42 + 3.70 
1972 1.6 1.09 " 0.79 

J u l y 1967 4.8 0.79 1.86 
1966 7.1 1.14 1.23 
1972 5.1 1.53 + 4.60 

Sept . 1967 5.4 0.87 1.14 
1966 4.5 0.98 0.18 
1972 5.3 1.15 1.31 

Oct. 1967 3.6 1.00 0 
1966 4.1 0.97 0.26 
1972 6.2 1.00 0 

It was found that in all the study years clumped distribution of 
individuals in the population occurs in spring. In summer and autumn 
either clumped or random distribution is observed. No relation was 
found between the type of distribution and population numbers. The 
proportion of young individuals in a population affects the character 
of distribution of individuals in summer and autumn (Fig. 4). If com-
parison is made of the distribution of individuals in different years, 
but at analogical periods of the population's life, and with similar level 
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of numbers, distribution in space will be clumped when there is a large 
proportion of young voles (the youngest group of individuals) and random 
if the numbers of adult voles are similar to those of young voles (Table 
3, Table 4). Other causes are responsible for the occurrence of clumped 
distribution in spring, when the population consists only of adult 
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Fig. 4. Rela t ion b e t w e e n index of t endency to g roup ing V and ra t io of young to 
adu l t voles. 

individuals. This is the effect of the way males move over the area, 
since they are characterized by large home ranges clumped (Mazur- 
kiewicz, 1971), while females during this period exhibit tendencies to 
even distribution (Bujalska, 1970). 

3.2.2. E f fec t of Popu la t ion Densi ty on Use of a n Op t ima l and S u b o p t i m a l H a b i t a t 
by Ind iv idua l s 

As mentioned in section 2 — 23% of the area of the island consists 
of a wet habitat, which is distributed in several fairly small patches 
surrounded by dry habitat. Black (1972) in analyzing this same population 
found that the bank vole prefers a damp habitat (here termed optimum) 
to a dry one (suboptimum). She also showed that increase in population 
density causes the voles to occupy the dry habitat (suboptimum), and 
that in years with high population numbers nearly equal use is made 
of the two habitats. In years of low population numbers, however, use 
of these two habitats depends on the habitat humidity (level of the 
water table and amount of rainfall). With great humidity approximately 
equal use is made of the habitats, but with low humidity there is a 
decided preference for the wet habitat. 

Examination was therefore made of the relation between total po-
pulation numbers and intensity of the use made of the optimal and 
suboptimal habitat by these bank voles. The average number of 
individuals per trapping station was calculated in both habitats, in suc-
cessive trapping series, in years with different population numbers. An 
attempt was also made at estimating the intensity of the use made of 
the two habitats during the course of a whole year. For this purpose 
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the number of individuals caught in a given station during five trap-
ping series (a whole year) was added together and the average annual 
number per station calculated (Table 5). 

It was found that in all the years analyzed lower density was obser-
ved on the station in the suboptimal habitat, as compared with the 
optimal. Increase in numbers during the year causes an increase in the 

Table 5 

Ave rage n u m b e r of ind iv idua ls per t r a p p i n g s ta t ion (x) 
and s t a n d a r d devia t ion (S.D.) in successive t r a p p i n g series 
and over the course of a whole yea r in the o p t i m u m and 
s u b o p t i m u m hab i t a t s in d i f f e r e n t years . Ave rage n u m b e r 
of ind iv idua ls per t r app ing point w i t h h ighest popu la t ion 

n u m b e r s in a given year is bo ldfaced . 

O p t i m u m S u b o p t i m u m 
x S.D. x S.D. 

1967 (low) 
Apr i l 3.56 2.09 1.98 1.91 
J u n e 5.68 2.38 3.60 2.64 
J u l y 5.23 2.23 4.47 2.21 
Sept . 6.05 2.24 5.37 2.03 
Oct. 4.48 1.59 3.28 1.92 

Whole year 22.46 6.59 17.89 6.44 
1966 (high) 

Apr i l 2.08 2.41 1.32 1.72 
J u n e 3.85 2.63 3.75 2.00 
Ju ly 7.46 3.32 6.93 2.82 
Sept . 5.21 1.81 4.46 2.07 
Oct. 4.51 1.78 3.91 1.48 

Whole year 23.18 7.34 20.32 6.82 
1972 (very high) 

Apr i l 2.23 1.86 2.63 1.61 
J u n e 2.54 1.48 1.28 1.17 
Ju ly 5.59 2.97 4.93 2.74 
Sept . 6.31 2.83 4.86 2.32 
Oct. 7.31 1.84 6.08 1.99 

Whole year 23.46 6.98 19.59 5.09 

average number of individuals on the trapping station in both categories 
of habitat. In both habitats the highest average number of individuals 
on a station occurs during the period when the population attains 
maximum numbers in a given year. It does not, however, differ signifi-
cantly when years with different maximum numbers are compared. 
Similarly the average annual number of individuals per station is almost 
constant, regardless of population numbers but is different in the two 
habitats (usually lower in the suboptimal habitat). 

In order to determine whether increase in population numbers affects 
the increase in number of individuals caught in the two of habitats 
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groups of individuals were distinguished for each trapping series in 
successive years, which made use either entirely or partly (where 
recorded at least once) of the optimal habitat, and the group of indivi-
duals using the suboptimal habitat only. Calculation was next made 
for each of two successive series in increase in population numbers, in 
accordance with the equation: 

Nt+ 1 

Nt 

and increase in number of individuals using the optimal habitat (Z0) 
and suboptimal (Z,s). The relation between increase in numbers of the 
whole population and increase in the number of individuals in each of 
the habitats was then examined (Fig. 5). 

0 2 10 2.0 3.0 
Increase in populat ion numbers 

Fig. 5. Re la t ion be tween inc rease in the n u m b e r of ind iv idua l s in an op t imum 
hab i t a t (1) and s u b o p t i m u m (2) and increase in popu la t ion n u m b e r s . 

It was found that increase in population numbers causes a significantly 
greater increase in the number of individuals in a suboptimal habitat 
than in the optimal habitat (p>0.001), even though, as shown above, 
density per station in this habitat is higher than in the suboptimal 
habitat. 
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4. S U M M I N G - U P AND DISCUSSION OF RESULTS 

The results presented show that population numbers primarily affect 
the range of spatial activity of an individual. When numbers are high 
the range decreases, as is shown by reduction in the average size of 
home ranges (Table 1) and tendency to quicker establishment of the 
size of home ranges, together with increase in the number of captures 
of an individual (Fig. 2). The more distinct effect of the increase in 
numbers on the size of the home ranges of males as compared with 
females is remarkable (Table 1, Fig. 1). This is probably connected with 
the different way in which males and females made use of space. Similar 
data were obtained for bank voles by Zejda & Pelikan (1969), Andrze- 
jewski & Wierzbowska (1970), Mazurkiewicz (1971), Andrzejewski & Ma- 
zurkiewicz (1976/1976). Males are distinguished by considerable mobility 
(Smirin, 1963; Zejda & Pelikan, 1969), consequently increasing both 
likelihood and frequency of contacts with females, whereas the latter 
exhibit low mobility and their home ranges are chiefly defined by their 
food requirements and are often isolated, particularly during the period 
of gestation and lactation (Nikitina & Merkova, 1963; Radda, 1968; Bu-
jalska, 1970, 1973). Under the conditions formed by high numbers the 
chances of contact between individuals are enhanced, which causes a 
decline in males' mobility and consequently greater reduction in the size 
of males' home ranges than in those of females. 

It would appear that apart from the general relation between size of 
home range and numbers, that a large numbers of the analyzed features 
of spatial organization exhibit a certain constancy, both during years 
of peak and of low population numbers. Amongst these features we 
may include the differences in home range size between males and 
females. In addition the hierarchy of cohorts succesively entering the 
population in respect of home range size (particularly of males), occurs 
regardless of the level of numbers (Table 1, Mazurkiewicz, 1971;  
Andrzejewski & Mazurkiewicz, 1976). The way in which individuals 
of a population are distributed would appear to depend chiefly on the 
age structure of the population. A high proportion of the youngest group 
of individuals resulted in clumping distribution (Fig. 4). 

Results regarding intensity of visits made to different trapping stations 
also deserve particular attention. It was found that the average number 
of individuals which »pass through« the trapping station is similar in 
both the optimal and suboptimal habitat, and does not significantly differ 
in years of low and high numbers. It was also found that despite the 
fact that differences between maximum numbers in different years are 
fairly considerable (178, 302, 500 individuals) average numbers per t rap-
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ping station do not differ significantly (Table 5). It seems that the 
stable average number of voles per station can be maintained, despite 
differences in numbers, only under conditions of a marked tendency to 
increase home range size when numbers are low, and to reduce this 
when numbers are high. It may be that the phenomenon of maintenance 
of a constant level of contacts between individuals takes place here. 
Limitation of spatial capacity (station) is not directly conditioned by 
food, as when it was experimentally supplemented this did not affect 
the maximum number of individuals on a station. Furthermore differen-
ces in average density per station between the optimal and suboptimal 
habitats are also maintained. In all the study years, both with the 
natural food supply and with its experimentally increased amount, 
higher density is observed on the station in the optimal habitat as 
compared with the suboptimal. The level of contacts would thus also 
depend on the properties of the habitat. Despite the significantly greater 
increase in number of individuals in the suboptimal habitat in relation 
to increase in the number of individuals in the optimal habitat, the 
values of the two habitats for these rodents do not become equal with 
an increase in population numbers. 

In conclusion the statement may be risked that regardless of whether 
home range size depends directly on population numbers or on abun-
dance of food (Mazurkiewicz, 1978), its reduction or enlargement will 
be limited in order to maintain a defined level of contacts between the 
individuals in a population. 
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M a r i a M A Z U R K I E W I C Z 

O R G A N I Z A C J A P R Z E S T R Z E N N A P O P U L A C J I NORNICY R U D E J 
W L A T A C H N I S K I E J I W Y S O K I E J LICZEBNOŚCI 

Streszczenie 

Z b a d a n o w p ł y w różnego poziomu liczebności wo lnoży j ące j w y s p o w e j populac j i 
Clethrionomys glareolus (Schreber , 1780) na e l emen ty j e j o rgan izac j i p rzes t r zen-
ne j . P o d s t a w ą anal izy był m a t e r i a ł uzyskany z b a d a ń t e j popu lac j i w la tach 
1966—70 i 1972—73 (w d r u g i e j serii przy e k s p e r y m e n t a l n i e zwiększone j bazie po-
k a r m o w e j ) . Wyróżniono la ta n i sk ie j (1967, 69 r.), wysok i e j (1966, 68, 70 r.) i bardzo 
wysok ie j (1972, 73 r.) l iczebności (Tabele 2, 3). 

S twierdzono, że w la tach wysok ie j l iczebności a rea ły osobnicze są mnie j sze niż 
w la tach n isk ie j liczebności (Tabela 1, Fig. 1). Na tomias t za równo w la tach szczyta 
juk i n i sk ie j l iczebności popu lac j i a r ea ły osobnicze samców są większe niż samic 
z a c h o w u j e się też h ie ra rch ia ko le jnych wchodzących do popu lac j i kohor t pod 
względem wielkości a r ea łów osobniczych. Sposób rozmieszczenia osobników po-
pu lac j i zależy przede wszys tk im od s t r u k t u r y w i e k o w e j (Fig. 4). Ś r e d n i a liczba 
osobników na punk t połowu nie różni się is totnie między l a t ami n i sk i e j i wyso-
k i e j liczebności. Ograniczenie po jemnośc i p rzes t rzen i (punktu) nie jest u w a r u n -
k o w a n e przez poka rm, gdyż e k s p e r y m e n t a l n e jego zwiększenie nie wp ływa ło na 
m a k s y m a l n ą liczbę osobników w punkc i e (Tabele 5, Fig. 3). We wszys tk ich ba-
danych la tach o b s e r w u j e się wyższe zagęszczenie norn ic na p u n k t w ś rodowisku 
op t ym a lnym w p o r ó w n a n i u z s u b o p t y m a l n y m , choć wzros t liczby osobników w 
ś rodowisku s u b o p t y m a l n y m był is totnie większy niż w o p t y m a l n y m (Fig. 5). 

Dy s ku towane są re lac je między l iczebnością i po jemnośc ią ś rodowiska dla g ry -
zoni a wielkością a rea łu osobniczego i sposobem uży tkowan ia p rzes t rzen i przez 
osobniki populac j i . 


