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I. I N T R O D U C T I O N 

T h e p a p e r dea l s w i t h an a t t e m p t a t assess ing t h e d u r a t i o n of r e s idence , 
t h e t e n d e n c y to m i g r a t i o n a n d t h e r a t e of i n t e r c h a n g e b e t w e e n i n d i v i d u a l s 
in s m a l l r o d e n t s l iv ing in a d e f i n e d sect ion of f o r e s t . 

M a t e r i a l f o r t h i s w o r k w a s co l lec ted b e t w e e n 1955—1958 in t he K a m p i n o s  
F o r e s t n e a r t he F ie ld S t a t i o n of t h e Ecologica l I n s t i t u t e of t h e P o l i s h A c a -
d e m y of Sciences , a t D z i e k a n ó w Leśny n e a r W a r s a w . T h e f o r e s t a r e a in 
w h i c h t he i nves t iga t ions w e r e c a r r i e d ou t w a s r e c t a n g u l a r ( ra t io of s ides 
1 : 1.5), 2.5 ha in a r e a a n d not i so la ted f r o m t h e s u r r o u n d i n g p a r t s by e i t h e r 
h a b i t a t o r a r t i f i c i a l b o u n d a r i e s . T h e size of t h e s t u d y a r e a w a s chosen so 
t h a t a s u f f i c i e n t n u m b e r of s e p a r a t e sec to r s of t h e i n d i v i d u a l spec ies of ro -
d e n t s e x a m i n e d w e r e c o n t a i n e d t he r e in , a n d a l so so t h a t t h e t r a n s f e r of s ing le 
i n d i v i d u a l s f r o m one sec to r to a n o t h e r w i t h i n t h i s a r e a h a p p e n e d v e r y se ldom. 

[153] 
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The fores t covering the s tudy area was about forty years old, and comp-
rised the Pineto-Quercetum association, changing gradual ly on two of its 
f r inges into Cariceto elongate-Alnetum. 

This a rea was inhabi ted by th ree species of rodents: Clethrionomys gla-
reolus (S c h r e b e r, 1780), Apodemus agrarius ( P a l l a s , 1771) and Apo- 
demus (Sylvaemus) flavicollis ( M e l c h i o r , 1334), but f r o m 1956 onwards 
the n u m b e r of specimens of Apodemus (Sylvaemus) flavicollis was so small 
t ha t m a t e r i a l of this species collected in 1957—1958 was not t aken fo r s ta-
t is t ical analysis . 

The method used for the invest igat ions ( A n d r z e j e w s k i & P i e l o w- 
s k i, 1956) consisted in the capture of rodents by l ive- t raps placed wi th in 
the s tudy area to f o r m a ne twork wi th pe rmanen t stat ions at in te rva ls of 
13 m. Cap tu re of the animals took place once a week on each of these s ta-
tions, one day on stat ions wi th odd numbars , and the nex t day on stat ions 
wi th even numbers . In order to accustom the mice living in the a rea to 
visi t ing the points of capture , bait in the fo rm of approximate ly 10 gra ins of 
oats w a s lef t on all the points on the remaining days of the week. 

The animals capured were marked wi th individual numbers , toe clipping 
(N a u m o v N. P., 1951) released on the place of capture, both when cap-
tured fo r the f i rs t t ime and a f t e r every repeat capture. 

Captures of the mice were carr ied out for 168 weeks. Only those individuals 
were used fo r analysis, the residence of which in the s tudy area fell com-
pletely wi th in this period of 168 weeks. It became clear tha t all the indivi-
duals caught in the f i rs t 148 weeks disappeared f rom the s tudy area dur ing 
the fol lowing 20 weeks (up to the 168th week of observation). Those indivi-
duals w e r e the re fore analysed which were caught during the f i rs t 148 we-
eks, and re -caught up to the end of the 168th week of observation. Dur ing 
the whole of this period 1328 individuals were caught, and over 5000 cap tu-
res made. 

II. ANALYSIS OF MATERIAL 

From analysis of recaptures ( A n d r z e j e w s k i & W i e r z - 
b o w s k a , in litt.), for each particular individual the duration of 
its residence in the area surveyed was determined. On compiling 
these data made it possible to state how many individuals captu-
red on the study area during the given time section (for basic ana-
lysis we took time sections of one year) for the first time, lived in 
it one, two, three etc. weeks (generally t weeks). A graph drawn 
up according to the system thus obtained gives the curve of the 
number of animals which survive after the expiry of a defined 
number of weeks from the moment of entry to the study area. To 
simplify matters we shall call this curve the survival curve of ro-
dents. The systems of numbers of animals which survived t weeks 
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is given for the different years of observations and species in 
Table I, and one system represented in the form of a survival curve 
is given as an example (Fig. 1). 

1. Rate of disappearance. 

Examinat ion was made of the constancy of the d isappearance ra te of ro-
dents f r o m the s tudy area and in par t icular , whe the r t he index of the dis-
appearance ra te of mice caught fo r the f i r s t t ime (group No, i.e. Nt fo r 
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t = 0) is the same for mice staying longer than one week in the s tudy area 
(Nt fo r t ^ 1). For this purpose the fol lowing statistical analysis was made. 

The fol lowing symbols were chosen: 
Nt — the n u m b e r of individuals which spent at least t weeks (t ^ 0) in 

the s tudy area. 

Nt — the number of individuals which spent exactly t weeks in the study 
area and did not appear again. 

In our f u r t h e r considerat ion of this question, for the sake of s implif ica-
tion, we shal l call the group of mice which stayed in the s tudy area at 
least t weeks (t ^ 0) group Nt. 

The sequence of observat ions Nt was divided into two sequences: 
1) covers all values Nt (t ^ 0) 
2) omits group N0 (t ^ 1) 
Let T be the length of stay of an individual in the study area. 
Let us assume tha t this var iable has an exponent ia l distr ibution, and the -

refore its given densi ty funct ion is expressed by the fo rmula : 
a) tak ing into consideration all Nt values 

f (t) 
I P • e"Pl 

b) omit t ing group N0 

f(t) 
f(t) 

for t < 0 

for t > 0 

for t < 1 

P e" p ( ,- 1 ) f o r t > l 

(1) 

(2) 

f(x) dx 

P occurr ing in fo rmulae (1) and (2) is positive (P > 0). I t is the index of 
the d isappearance of the population f r o m the study area. The probabil i ty 
tha t the individual will d isappear in the t ime section (t, t + a) does not de-
pend on h o w long it had been in the area (does not depend on t), but on 
the length of the t ime section. We there fore denote this by: 

P(t < T < t + a | T > t ) = 1 — e-Pa for t > 0 and fo r t > 1 
Continuing, to make the line of reasoning clear, indices of d isappearance 

of the populat ion fo r the sequence including all N t (t ^ 0), and omitting 
group N0 (t ^ 1) was correspondingly marked by F0 and P 1 

P 0 = f ( t | T > t ) ; P 7 = f (t | T > t). 
If, therefore , the length of stay of an individual in the study area has an 

exponent ia l dis tr ibut ion defined by the fo rmulae (1) and (2), and if the 
lengths of s tay of individual mice are independent of each other, then the 
n u m b e r of individuals which remained in the study area at least t weeks is 
expressed by the equat ions: 

N ' = N t c 

N " = N a-p, • (t-u 

for t > 0 

for t > l 
(3) 
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Table 1. 

System of durat ion of s tay of animals in the study area, and stat is t ical 
analysis of d isappearance r a t e of animals f r o m it. 

Explanat ion of symbols: t — durat ion of s tay in the study area, counted in 
weeks f rom moment of f i rs t capture, Nt — n u m b e r of individuals wh ich 
survived in the study a rea fo r at last t weeks, Nt — number of individuals 
(empirical) which remained in the s tudy area exact ly t weeks, and did not 
appear again, Nj — for sequence embracing all Nt (t ^ 0) and N',' — for se-
quence omitting group No, — number of individuals (theoretical) which 
remaind in the study area exact ly t weeks and did not appear again. 

t Nt »t K ( V K ? 
K 

V 
( V K f 

®t 
1 2 3 4 5 6 7 

Clethrionomys g l a r e o l u s 1955/56 

0 261 87 3 9 . 9 2 5 5 . 5 2 4 2 
1 174 24 3 3 . 6 3 2 . 7 5 7 6 20 91 0 . 4 5 6 6 
2 150 30 2 8 . 5 2 0. 0768 18 39 7 . 3 2 9 6 
3 120 13 2 4 . 3 1 5 . 2 6 1 9 16 18 0 . 6 2 5 0 
4 107 12 2 0 . 4 8 3 . 5 1 1 3 14 03 0 . 2 9 3 7 
5 95 10 1 7 . 4 6 3 . 1 8 7 4 12 74 0. 5893 
6 85 9 14 .71 2 . 2 1 6 5 10 94 0 . 3 4 4 0 
7 
8 

76 
68 

8 
6 14 1 2 . 0 0 

1 1 . 1 0 2 3 . 1 0 3 : 5 8 4 8 9 
8 

71 
54 16 25 0 . 9 8 9 7 

9 
10 

62 
53 

9 
6 15 8 . 9 6 

7 . 6 3 1 6 . 5 9 0 .1 524 7 
6 

52 
61 14 13 0 . 0 5 3 6 

11 
12 

47 
. 41 

6 
5 11 6 . 4 3 

5 . 4 0 11 .91 0 . 0 6 9 5 3 5 
5 

82 
12 10. 94 0. 0003 

13 36 3 4 . 6 2 4 51 
14 
15 

33 
29 

4 
1 10 3 . 9 4 

3 . 3 2 14 .71 1 .5081 3 
3 

96 
46 15. 00 1 . 6 6 6 7 

16 28 2 2 . 8 3 3 07 
17 26 2 2 . 3 8 2 7 0 ' 
18 24 5 10 2 . 0 3 6 . 1 2 2 . 4 5 9 9 2 38 7. 17 1 . 1 1 7 0 
19 19 3 1 . 7 1 - 2 09 
20 16 0 1 . 4 5 1 84 
21 16 1 1 . 2 4 1 62 
22 15 2 1 . 0 4 1 43 
23 13 2 0 . 6 9 1 25 
24 11 1 0 . 7 5 1, 10 
25 10 1 0. 64 0 98 
26 9 1 0 . 5 4 0 85 
27 8 1 0 . 4 6 0 75 
26 7 1 0 . 3 9 0. 66 
29 6 0 0 . 3 3 0. 58 
30 6 0 0 . 2 8 0. 51 
31 6 2 0 . 2 4 0. 45 
32 4 0 0 . 2 0 0 40 
33 4 0 0 . 1 7 0 35 
34 4 1 0 . 1 4 0. 31 
35 3 0 16 0 . 1 2 9 . 4 9 4 . 4 6 5 8 0. 27 15 . 08 0 . 0 5 6 1 3 
36 3 0 0 . 1 0 0. 24 

0 . 0 5 6 1 3 

37 3 0 0. 09 0. 21 
38 3 0 0. 08 0. 18 
39 3 0 0. 06 0. 16 
40 3 0 0. 05 0. 14 
41 3 0 0. 04 0. 13 
42 3 0 0 . 0 4 i 0. 11 
43 3 0 0 . 0 3 0. 10 
44 3 1 0 . 0 3 0. 09 
45 2 0 0 . 0 2 0. 08 
46 2 1 0 . 0 2 0. 07 
47 1 0 0 . 0 2 0. 05 * 

48 1 0 0 .01 0 05 
49 1 0 0 .01 0 05 
50 1 0 0 .01 0. 04 
51 1 1 0. 00 . 0. 03 J 
T o t a l •261 2 6 0 . 9 5 8 4 . 7 7 6 2 173. 76 1 3 . 5 2 1 6 
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1 2 3 4 5 6 7 

C l e t h r l o n o m y s g l a r e o l u s 1 9 5 6 / 5 7 

0 
1 
2 
3 
4 
3 
6 
7 
8 
9 

10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 

203 
106 

89 
74 
60 
49 
35 
25 
18 
16 
15 
12 

7 
3 
5 
3 
3 
3 
1 
i  
1 

97 
17 
15 
14 
11 
14 
10 

7 
2 
1 
3 
5 
2 
0 
2 
0 
0 
2 
0 
0 
1 

10 

15 

5 5 . 5 7 
4 1 . 4 3 
2 9 . 0 2 
2 1 . 0 8 
1 5 . 3 0 
1 1 . 1 1 

8 . 2 8 
5 . 8 0 
4 . 2 1 
3 . 2 2 
2 . 0 6 
1 . 6 1 
1 . 1 7 
0 . 8 7 
0 . 6 1 
0 . 4 4 
0 . 3 2 
0 . 2 7 
0 . 1 6 
0 . 1 2 
0. 09 

1 3 . 2 3 

7 . 7 2 

30 .8881 
1 4 . 4 0 5 6 

6 . 7 7 3 2 
2.37,79 
1 . 2 0 8 5 
0 . 7 5 1 7 
0 . 3 5 7 3 

0. 7886 

6 .8651 

2 1 . 1 9 
1 6 . 9 5 
1 3 . 5 6 
1 0 . 8 5 

8 . 6 8 
6 . 9 7 
5 . 5 5 
4 . 4 4 
3 . 5 5 J  
2 . 8 4 
2 . 2 8 
1 . 8 3 
1 . 4 6 
1 . 1 6 
0 . 9 3 
0 . 7 5 
0 . 6 0 
0 . 4 8 
0 . 3 8 
0 .31 . 

1 3 . 5 4 

1 3 . 0 2 

0 . 8 2 7 8 
0 . 2 2 4 9 
0 . 0 1 4 0 
0 . 0 0 2 0 
3 . 2 5 6 3 
1J3121 

0 . 9 2 5 3 

0 .3011 

T o t a l 203 2 0 2 . 7 4 6 4 . 4 1 6 0 1 0 4 . 7 6 6 . 8 6 3 7 

Clethrionomj'a g l a r e o l u s 1 9 5 7 / 5 8 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
13 

138 
72 
61 
49 
39 
32 
30 
22 
17 
14 
11 

6 
3 
2 
1 
1 

66 
11 
12 
10 

7 
2 
8 
5 
3 
3 
3 
3 
1 
1 
0 
1 

9 

13 

17 

3 7 . 8 9 
2 7 . 5 6 
1 9 . 9 7 
1 4 . 4 4 
10 . 50 

7 . 6 1 
5 .51 
3 . 9 9 
2 . 9 1 
2 . 1 0 
1 . 5 2 
1 . 1 0 
0. 80 
0. 58 
0 . 4 2 
0 . 3 0 

18 .11 

9 . 5 0 

9 . 7 3 

2 0 . 8 6 5 0 
9 . 9 5 0 4 
3 . 1 8 0 0 
1 . 3 6 2 0 

4 . 5 8 2 7 

1 . 2 8 9 5 

5 . 4 3 2 0 

1 4 . 2 2 
11 .41 

9 . 5 3 
7 . 2 8 
5 . 6 4 
4 . 6 9 
3 . 9 1 
2 . 9 9 
2 . 4 0 
1 . 9 2 
1 . 5 4 
1 . 2 9 
1 . 9 8 
0 . 7 9 
0 . 6 3 

1 3 . 1 2 

8 . 6 9 

12 . 54 

0 .7291 
0. 0305 
0 . 0 2 3 2 

1 . 2 9 3 7 

2 . 2 5 1 2 

1 . 5 8 6 3 

T o t a l 138 1 3 7 . 2 0 4 6 . 6 6 1 6 6 9 . 4 2 3 . 9 1 4 0 

Cle thr ionomys g l a r e o l u s ,Autunin / X - X 1 - X I I / 1955 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
23 
24 
25 
26 

11 
29. 
30 

74 
61 
61 
61 
55 
42 
38 
34 
29 
26 
24 
22 
21 
21 
21 
20 
19 
17 
17 
16 
16 
13 
1 0 
10 

9 
7 
6 
5 
5 
5 
5 

13 
0 

« 2 
13 

: 4 
13 4 1 

. 5 

2 
2 
1 
0 

13 0 
1 
1 
2 
0 

. 1 
0 
3 
3 
0 
1 
2 
1 
1 
0 
0 
0 
1 

19 

17 

12 

10 

5 . 9 6 
5 .61 
4 . 8 1 
4 . 6 3 
4 . 2 6 
3 . 9 2 
3 . 0 0 
3 . 3 1 
3 . 0 4 
2 . 8 0 
2 . 5 7 
2 . 3 7 
2 . 1 8 
2 . 0 0 
1 . 8 4 
1 . 6 8 
1 . 5 5 
1 . 4 3 
1 . 3 1 
1 .21 
1 .11 
1 . 0 2 
0 . 9 4 
0 . 8 6 
0 . 7 9 
0 . 73 
0 . 6 7 
0 . 6 2 
0 . 5 7 
0 . 5 3 
0 . 4 7 

21 .01 

8 . 1 8 

9 . 9 5 

1 9 . 7 3 

0 . 1 9 2 3 

9 . 5 1 0 0 

0 . 4 2 2 4 

4 . 7 9 8 4 

4 . 8 0 
4 . 4 2 
4 . 0 8 
3 . 7 6 
3 . 4 6 
3 . 1 9 
2 . 9 4 
2 . 7 1 
2 . 4 9 
2 . 3 0 
2 .11 
1 . 9 5 
1 . 8 0 
1 . 6 5 
1 . 5 2 
1 . 4 0 
1 . 2 9 
1 . 1 9 
1 . 1 0 
1 .01 
0 . 9 3 
0 . 8 6 
0 . 7 9 
0 . 7 3 
0 . 6 7 
0 . 6 2 
0 . 5 7 
0 . 5 2 
0 . 4 8 
0 . 4 5 

1 7 . 0 6 

9 . 5 9 

20 .41 

0 . 2 2 0 6 

1 . 2 1 2 5 

2 . 6 9 0 3 
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1 2 3 4 5 6 7 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
4?. 
43 
44 
45 
46 
47 
48 

4 
4 
4 
3 
3 
3 
2 
2 
2 
2 
2 

2 
2 
2 
2 
1 
1 

0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 

16 

0 . 4 4 
0 .41 
0 . 3 7 
0 . 3 4 
0 . 3 2 
0 . 2 9 
0 . 2 6 
0 . 2 5 
0 . 2 3 
0 .21 
0 . 1 9 
0 . 1 0 
0 . 1 6 
0 . 0 5 
0 . 1 4 
0 . 1 2 
0 .11 
0 .11 

1 3 . 8 0 . 3 5 0 7 

0 .41 
0 . 3 8 
0 . 3 5 
0 . 3 2 
0 . 3 0 
0 . 2 7 
0 . 2 5 
0 . 2 3 
0 .21 
0 . 2 0 
0 . 1 8 
0 . 1 7 
0 . 1 5 
0 . 1 4 
0 . 1 3 
0 . 1 2 
0 .11 
0 . 1 0 

1 2 . 7 5 0 . 8 2 8 4 

T o t a l 74 7 2 . 6 7 1 5 . 2 7 3 8 59 .81 4 . 9 5 1 8 

Cle thr ionomys g l a r e o l u s , S p r i n g A - V I - V I I / 1956 

0 
1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

64 
34 
34 
34 
30 
19 
14 
11 
10 

8 
8 
7 
4 
4 
4 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 

15 

9 

10 

30 
0 
0 
4 

11 
5 
3 
1 
2 
0 
1 
3 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 

34 

16 

14 

1 2 . 6 4 
1 0 . 1 4 

8 . 1 4 
6 . 5 3 
5 . 2 4 
4 . 2 1 
3 . 3 8 
2 . 7 1 
2 . 1 7 
1 . 7 5 
1 . 4 0 
1 . 1 2 
0 . 9 0 
0 . 7 2 
0. 58 
0 . 4 7 
0 . 3 7 
0 . 3 0 
0 . 2 4 
0 . 1 9 
0 . 1 6 
0 . 1 2 
0 . 1 0 
0 . 0 8 
0 . 0 6 
0 . 0 5 
0 . 0 4 

3 7 . 4 5 

9 . 4 5 

16 .91 

0 . 3 1 7 8 

4 . 5 3 9 9 

. 0 . 5008 

4 . 4 4 
3 . 8 6 
3 . 3 6 
2 . 9 2 
2 . 5 4 
2 . 2 1 
1 . 9 2 . 
1 . 6 7 1 
1 . 4 5 
1 . 2 6 
1 . 1 0 
0 . 9 5 
0 . 8 3 
0 . 8 0 
0 . 6 3 
0. 54 
0 . 4 7 
0 .41 
0 . 3 6 
0 .31 
0 . 2 7 
0 . 2 3 
0 . 2 0 
0 . 1 8 
0 . 1 5 
0 . 1 3 

14 . 58 

6 . 6 7 

1 1 . 9 4 

0 .0121 

0 . 8 1 3 9 

0 . 3 1 5 2 

T o t a l 64 63 .81 5 . 3 5 8 5 3 3 . 1 9 1 . 1 4 1 2 

Clethrlonoraya g l a r e o l u s , A u t u m n / X - X 1 / 1956 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1S 
19 
20 

43 
25 
23 
19 
16 
14 
10 

9 
8 
7 
7 
7 
4 
3 
3 
3 
3 
1 
1 
1 
1 

6 

7 

7 

18 

1 
2 

' 4 
1 
1 
1 
0 
0 
3 
1 
0 
0 
0 
2 
0 
0 
0 
1 

24 

5 

7 

7 

0 . 9 8 I  
0 . 9 6 
0 . 9 3 
0 .91 
0 . 8 9 
0 . 8 7 1 
0 . 8 5 
0 . 8 3 
0 .81 
0 . 8 0 
0 . 7 3 
0 . 7 6 1 
0 . 7 4 
0 . 7 2 
0. 71 
0 . 6 9 
0 . 6 8 
0 . 6 6 
0 . 6 5 
0 . 6 3 
0 . 6 2 

2 . 8 7 

1 . 8 0 

4 . 9 4 

6 . 8 6 

1 5 5 . 5 5 5 4 

5 . 6 8 8 9 

0. 8590 

0 . 0 0 2 9 

3 . 2 4 
2 . 8 2 . 
2 . 4 6 
2 . 1 4 
1 . 8 6 1 
1 . 6 2 
1 .41 
1 . 2 3 
1 . 0 7 
0 . 9 3 
0 .81 
0 . 7 0 
0 .61 
0. 53 
0 . 4 6 
0 . 4 0 
0 . 3 5 
0 .31 
0 . 2 7 
0 . 2 3 

6 . 0 6 

4 . 6 0 

7 . 1 9 

5 . 6 0 

0. 0006 

0 . 0 3 4 8 

0 . 0 0 5 0 

0 . 3 5 0 0 

T o t a l 43 1 6 . 3 7 1 6 2 . 1 0 6 2 2 3 . 4 5 0 . 3 9 0 4 
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1 2 3 4 • 5 6 7 

Apodemus a g r a r i u s , 1 9 5 5 / 5 6 

0 
1 
2 
2 
4 
5 
6 
7 
8 
9 

1 0 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 

230 
97 
76 
55 
41 
34 
27 
25 
19 
16 
16 
14 
11 

8 
6 
4 
4 
3 
2 
2 
2 
2 
2 

133 
21 
21 
14 

7' 
7 
2" 
6 
3 
01 
2 
3 
3 
2 
2 
0 
1 
1 
0 
0 
0 
0 
2 

14 

11 

16 

75 .21 
5 0 . 6 2 
3 4 . 0 7 
2 7 . 8 3 
1 0 . 4 5 
1 0 . 3 9 

7 . 0 0 
4 . 7 1 
3 . 1 7 
2 . 1 3 
1 . 4 4 
0 . 9 6 
0 . 6 5 
0 . 4 4 
0 . 3 0 
0 . 2 0 
0 .13 ' 
0 . 0 9 
0 . 0 6 
0 . 0 4 
0 . 0 3 
0 . 0 2 
0 .01 

2 0 . 8 4 

1 4 . 8 8 

6 . 5 0 

4 4 . 4 0 4 8 
1 7 . 3 3 2 0 

5 . 0 1 3 9 
6 .9101 
2 . 2 4 5 0 

1 . 0 0 1 7 

1 3 . 8 8 4 6 

2 0 . 0 8 
1 5 . 9 9 
1 2 . 6 2 
1 0 . 0 0 ' 

7 . 9 6 
6 . 2 8 
4 . 9 8 
3 . 9 7 
3 . 1 3 
2 . 4 8 
1 . 9 8 
1 . 5 6 
1 . 2 4 
0 . 9 8 
0 . 7 8 
0 . 6 2 
0 . 4 9 
0 . 3 9 
0 .31 
0 . 2 4 
0 . 1 9 
0 . 1 5 

1 7 . 9 6 

1 5 . 2 3 

1 4 . 5 4 

0 . 1 8 3 6 
1 . 5 7 0 0 
0 . 1 5 0 9 

0 .8731 

1 . 1 7 4 9 

Ö. 1466 

Tot a l 230 230 . 00 90 .7921 9 6 . 4 2 4 .0991 

Apodemus a g r a r i u s , 1 9 5 6 / 5 7 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

323 
130 

93 
59 
40 
3 0 
27 
22 
17 
12 

9 
8 
6 
6 
5 
4 
3 
3 
2 
2 
2 
2 
2 
2 
2 

196 
37 
34 
19 
10 

3 
5 
5 
51 
3 
1 
2 
0 
1 
1 
1 
0 
1 
0 
0 
0 
0 
0 
0 
2 

13 

17 

1 2 8 . 4 7 
7 7 . 8 4 
4 7 . 0 9 
28 .61 
1 7 . 3 3 
1 0 . 5 0 

6 . 3 5 
3 . 8 6 
2 . 3 4 
1 . 4 2 
0 . 8 6 
0 . 5 2 
0 . 3 2 
0 . 1 9 
0 . 1 2 
0 . 0 7 
0 . 0 4 
0 . 0 3 
0 . 0 2 
0 .01 
0 .01 
0 
0 
0 
0 

2 0 . 7 1 

5 . 9 5 

3 5 . 4 9 7 0 
2 1 . 4 2 7 4 

3 . 6 3 8 7 
3 . 2 2 8 0 
3 . 1 0 0 3 

2 . 8 7 0 3 

2 0 . 5 2 1 4 

3 4 . 3 7 
2 5 . 3 5 
1 8 . 5 8 
1 3 . 6 7 
1 0. 08 

7 . 3 9 
5 . 4 4 
4 .01 
2 . 9 4 
2 . 1 6 
1 . 5 9 
1 . 1 7 
0 . 8 6 
0 . 6 3 
0 . 4 7 
0 . 2 4 
0 . 2 5 
0 . 1 9 
0 . 1 4 
0 . 1 0 
0. 07 
0 . 0 5 
0 . 0 4 
0 . 0 2 

22 .91 

1 4 . 9 3 

0 .2012 
2 . 9 5 1 6 
0 . 0094 
0 . 9 3 5 3 

4 . 2 8 6 7 

0 . 2 8 7 0 

Tot a l 326 3 2 6 . 0 0 90 .2031 129 .71 8 . 7 2 1 2 

Apodemus a g r a r i u s , 1 9 5 7 / 5 8 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

63 
28 
19 
17 
14 
12 

9 
6 
5 
3 
1 
1 
1 
1 
1 

35 
9 
2 ' 
3 
2 
3 
3 
1 
2 
2 
0 
0 
0 
0 
1 

10 

9 

2 1 . 6 5 
1 4 . 2 4 

9 . 3 2 1 
6 . 1 3 
4 .01 
2 . 6 3 
1 . 7 3 1 
1 . 1 3 
0 . 7 5 
0 . 4 9 
Oo 32 
0 .21 
0 . 1 4 
0. 09 
0 . 0 2 

2 2 . 0 9 

4 . 8 8 

8 . 2 3 2 0 
1 . 9 2 8 2 

6 . 6 1 6 9 

3 . 4 7 8 4 

6 . 6 0 
5 . 0 5 
3 . 8 7 
2 . 9 6 
2 . 2 5 
1 . 7 2 
1 . 3 2 
1 . 0 0 
0 . 7 7 
0 . 5 9 
0 . 4 5 
0 . 3 4 
0 . 2 6 
0 . 2 0 

1 4 . 1 3 

6 . 6 5 

0 . 8 7 2 7 

1 . 1 9 5 5 

0 . 8 3 0 5 

T o t a l 6 3 6 2 . 8 6 2 0 . 2 5 5 5 2 7 . 3 8 2 . 8 9 8 7 
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1 2 3 4 5 6 7 

Apodeir.us f l a v l c o l l i s , 1 9 5 5 / 5 6 

0 117 60 3 0 . 5 8 2 8 . 3 0 4 0 
1 57 11 2 2 . 5 3 5 .9006 9 . 8 6 0 . 1318 2 46 10 1 6 . 7 0 2 . 6 8 8 0 8 . 2 0 0 3951 
3 
4 

36 
31 

5 
5 10 1 2 . 3 4 

9 .11 2 1 . 4 5 6 . 1 1 2 0 6 .741 
5 . 5 7 12 .31 0 4335 

5 26 6 6 .71 4 . 6 3 1 
6 20 3 11 4 . 9 8 1 5 . 3 7 1 .2425 3 .81 1 1 . 5 9 0 . 0300 
7 17 2 3 . 6 8 . 3 . 1 5 J 

0300 
8 15 4 2 .71 2 . 6 2 
9 11 3 2 .01 2 . 1 5 

10 8 1 1 . 4 8 1 . 7 8 
11 7 1 1 . 1 0 1 . 4 7 12 6 2 0.81 1 . 2 2 
19 4 0 0 . 6 0 1 .01 
14 4 0 0 . 4 4 0 . 8 3 
15 4 1 0 . 3 3 0 . 6 9 
16 3 0 0 .24 0 . 5 7 
17 3 0 0 . 1 8 0 . 4 7 18 3 0 0 . 1 3 0 . 3 9 
19 3 0 15 0 . 1 0 1 0 . 3 9 2 .0454 

0 . 3 9 
1 4 . 8 6 0 . 0013 20 3 0 0. 06 0 . 2 7 

0013 
21 3 0 0 . 0 5 0 . 2 2 
22 3 0 0 .04 0 . 1 8 
23 3 0 0 . 0 3 0 . 1 5 24 3 0 0. 02 0 . 1 2 
25 3 1 0 .02 0 . 1 0 
26 2 1 0 .01 0 . 0 8 
27 1 0 0.-01 0 . 0 7 28 1 0 0.01 0. 06 
29 1 0 0.01 0 . 0 5 
30 1 1 0 0 .04 

T o t a l 117 117. 02 4 6 . 2 9 2 5 56 .82 0 . 9917 

The n u m b e r of individuals which remained in the study area exact ly 
t weeks and did not appear again is given by the fo rmulae : 

N ; = N0 • (e-po. - e-po <«+»)  

N ' ; = N, • (e~Pl ( , - 1 ) - e"Pl 0 

for t > 0 

for t > l 
(4) 

The agreement of empirical resul ts wi th the exponent ia l d is t r ibut ion was 
checked by means of Pearson 's x2 agreement test*). The values of p a r a -
mete r s PQ and P t occurring in the above fo rmulae were obtained by the 
method of m a x i m u m likelihood. PQ and were obtained by solving the 
equat ions: 

Din L 
3P r 

= 0, and 
Dl D L 

= 0 

where : 

L = f(t, - P 0 ) 
No 

f ( t N o - P o ) = P o N ' > • e " P ° • 

= p No e " p o • X ( t+0.5) . Mt 

m 

*) This agreement was examined 
the work by A n d r z e j e w s k i , R. 

by means of K o 1 m o g o r o v 's test in  
& W i e r z b o w s k a , T., 1960. 
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a n d ana log i ca l l y : 

- N° ( —M 
i _ f 7 | p i 7 7 ; 5 _ p ( N 0 - N 0 ) - p , [ V

 t l - (N 0 -N„)J = 
' N,-)-i 1 ' N0, n — • f , e 

N m 

= P , N ' • e - p . (2° t i -N , ) = P 1
N l • e" p ' [ 2 ( t + 0 . S ) • N - N j . 

i=N0+l 
C o r r e s p o n d i n g e s t i m a t i o n s P 0 a n d Pi a r e d e f i n e d by t h e f o r m u l a e : 

m 
S N t (t—j—0.5) 

p ; = _ L 
t„ 

— t = o 
inhere t = tt-

o i\„ 

m 
Y N, (t + 0.5) 

p . 1 , - t = i (10) r i — , inhere t = r ; 
( t - l ) 1 N ' 

Va lues P Q — a n d P 1 a r e g iven in t a b l e 2. 

K. P e a r s o n ' s s t a t i s t i c s s e r v i n g as a m e a s u r e of t he d e v i a t i o n of t w o 
d i s t r i b u t i o n s , given us ing t h e f o r m u l a : 

X2— / f o r t he s e q u e n c e e m b r a c i n g a l l Nt (t ^ 0) (5) & n ; 

X — > =y. f o r h e s e q u e n c e o m i t t i n g g r o u p N 0 h a s t h e d i s t r i bu t i on & N« 
X2of ( m — 1 ) or (m — 2) degrees of freedom. 

In t h e case of n u m b e r s in t h e d i f f e r e n t age g r o u p s be ing too smal l , ob-
s e r v a t i o n s of t h e r a n d o m v a r i a b l e T w e r e combined in l a r g e r g r o u p s (about 
10 obse rva t i ons ) . 

We v e r i f y o u r h y p o t h e s i s on t h e l eve l of s ign i f i cance « = 0.05. If t h e 
va lue x2 c a l cu la t ed f r o m t h e s a m p l e is g r e a t e r t h a n t h e v a l u e x2 0.05' t a k e n 
f r o m t h e t a b l e s of x2 d i s t r i b u t i o n f o r = 0.05 a n d degrees of f r e e d o m (r — 2) 
or (s — 2) (r a n d s is t h e n u m b e r of t h e g r o u p s in to w h i c h o b s e r v a t i o n s of 
t h e r a n d o m v a r i a b l e T w e r e d iv ided) , t h e n w e a d m i t t h a t t h e e m p i r i c a l d i -
s t r i b u t i o n d i f f e r s s i g n i f i c a n t l y f r o m t h e e x p o n e n t i a l , if, on t h e o t h e r h a n d , 
X2 ^ X2

0.05 , t h e n w e h a v e no g r o u n d s f o r r e j e c t i n g t h e h y p o t h e s i s as to t h e 
a g r e e m e n t of t h e g iven e m p i r i c a l s y s t e m w i t h t h e h y p o t h e t i c a l one. Va lues 
X2 a n d x2

0 c a l cu l a t ed u s ing f o r m u l a (5) a r e g iven in t a b l e 2. 

Analysis of the data showed that: 
1) the distribution of duration of residence of mice in the study 

area is exponential only where the group of individuals caught for 
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Table 2. 

Results of invest igation of d i sappaearance ra te of indivicuals f r o m the 
capture area, and average dura t ion of stay fo r th ree species of rodents and 
three wears of exper iment . 

Explanat ion of symbols used in tables 2—5: 
P" — Coefficient of d isappearance ra te f r o m s tudy area for sequence omit t ing 

group No. 
P* — Coefficient of d i sappearance ra te f r o m study area for sequence embra -

cing group No. 
Xo — Values x2 for sequence omit t ing group N 0 . 
X2 — Values x2 for sequence embracing group ]No. 
t —• Average length of st,ay in s tudy area. 

S(.) — Est imate of s t anda r t deviation of var iab le t. 
No — Number of individuals caught fo r f i r s t t ime. 
No"— Number of f resh ly- res iden t individuals . 
N* — Number of migra t ing individuals. 

S p e c i e s A . f l a v i -
c o l l l s Apodemus a g r a r l u s C le thr lonomys g l a r e o l u s 

Year 1955/56 1955/56 1956/57 1957/58 1955/56 1956/57 1957/58 

V 0.19032 0.23235 0.30732 0.26923 0.1279 0.22315 0.22222 

p" 0 0.30270 0.39587 0. 50076 0.42140 0.16545 0.32248 0. 32168 

0.9917 4.0991 8.7212 2.8987 13.5216 6.8637 5.9140 

x2 
*0. 05 7.815 9.4888 9.4688 3.841 18.307 12.592 9.488 

X2 46.2925 90.7921 90.2831 20.2555 84.7762 64.4160 46.6616 

X2 
0. 05 9.488 11.070 11.070 5.991 19.675 14.067 11.070 

t 5.25 4.30 3.25 3.71 7.82 4.48 4.50 

sct.) 0.633 0.389 0.245 0.614 0.556 0.389 0.475 

the first time is omitted (N0). This rule applies to all the years of 
observation and in all three species of rodent discussed in this work. 

2) the index of disappearance in the group of individuals captured 
for the first time is greater than in the remaining weeks (i. e. for 
t ^ 1) of stay in the study area. 

2. Composition of the group of individuals caught for the first time. 

Let us now in tu rn est imate the value N„ expressing the n u m b e r of indi-
viduals which group N 0 should possess, if d isappearence f r o m it remained 
at the same ra te as in la ter weeks (t 1). 
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For the sequence omitt ing group N0 , the n u m b e r of individuals s taying 
in the s tudy area at least one week was defined by means of the fo rmula : 

N ' / = N 1 . e-Pj(t-i) f o r t > \ (6) 

Let us extend the funct ion given by the formula (6) as follows: 

N \ ' = N • e~Pi («-^ fo r t > 0 (7) 

The func t ion def ined by f o r m u l a (7) d i f fe rs f r o m the funct ion defined by 
the equat ion (6) in tha t it is defined for 0 ^ t < l also. At point t = 0 it 
accepts the value N'0'= N, • e P ! . 

Table 3. 

Composition of groups of animals t rapped for the f i r s t time. 

S p e c i e s 
A . f l a v l -

c o l l i s Apodemus a g r a r l u s Cle thr ionomys g l a r e o l u s 

ï e a r 1 9 5 5 / 5 6 1 9 5 5 / 5 6 1 9 5 6 / 5 7 1 9 5 7 / 5 8 1 9 5 5 / 5 6 1 9 5 6 / 5 7 1 9 5 7 / 5 8 

N o 117 230 326 63 261 203 138 

K' 6 8 . 9 1 2 2 . 3 3 176 .71 3 6 . 6 1 9 7 . 7 6 1 3 2 . 4 8 Ô9.9 

N* 4 8 . 1 1 0 7 . 6 7 1 4 9 . 2 8 2 6 . 4 6 3 . 2 4 7 0 . 5 2 4 8 . 1 

P a r t i c i p a t i o n of m i g r a n t s 
i n group caught f o r the 
f i r s t t ime 

0 . 4 1 0 . 4 7 0 . 6 5 • 0 . 4 2 0 . 2 4 0 . 3 5 0 . 3 5 

P a r t i c i p a t i o n of f r e s h l y -
r e s i d e n t r o d e n t s i n group 
caught f o r the f i r s t t ime 

0 . 5 9 0 . 5 3 0 . 3 5 0 . 5 8 0 . 7 6 0 . 6 5 0 . 6 5 

In connection with this, the densi ty funct ion of the random var iable T for 
resident mice is expressed by the formula : 

f(t) = 

0 
for t < 0 (8) 

- N .P-p»<t-i) 
P ( T > t ) • Pi . P l = P l . e - p ' « for t>0 

o 

Values N 0 (number of individuals caught for the f i rs t time), N*" (assess-
ment of the group of individuals f r e sh ly resident), N* (grup of migra t ing 
individuals) and the par t ic ipat ion of the two la t te r groups in the group of 
individuals caught fo r the f i r s t t ime, are given in table 3. 

3. Length of residency of the rodents in the study area. 

The nex t aim of the reasoning is to f ind the average length of stay of 
the mice in the s tudy area. In calculating this average, the dis tr ibut ion of 
s tay of res ident mice in the study area was taken into consideration, and 
thus is given by fo rmula (8). 
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Table 4. 

Results of invest igation of d isappearance ra te of individuals f r o m capture 
area, and average dura t ion of stay. 

Month,year X-XI-XII . 1955 V - V I - V I I . 1 9 5 6 X-XI .1956 

V 0 . 0 8 2 0 . 1 4 0 0 . 1 3 9 

»: 0 . 0 6 4 0 . 2 2 0 0 . 0 2 3 

x2 
0 4 . 9 5 1 8 1 . 1 4 1 2 0 . 3 9 0 4 

X2 
0. 05 5 .991 3 . 8 4 1 

X2 1 5 . 2 7 3 8 5 . 3 5 8 5 162 .1062 

X2 
0. 05 7 . 8 1 5 3 .841 

3 . 0 

d V o ) « 
5 .8202 

E ( X 2 ) , 3 . 0 

D ( X 2 ) 6 . 3 3 9 6 

I 1 2 . 2 7 . 1 7 .1 

s ( t . ) 1 . 4 0 . 8 9 1 . 3 2 

Table 5. 

Results of investigation of composition od group N0 ( individuals caught 
fo r f i r s t time). 

Month,year X-XI 1955 V-VI 1956 X-Xl 1956 

N o 74 64 43 

N"* 0 6 6 . 2 39 .1 2 8 . 7 3 

H* 7 . 8 2 4 . 9 1 4 . 2 7 

P a r t i c i p a t i o n of f r e s h l y 
r e s i d e n t mice i n group 
caught f o r the f i r s t t i n e 

0 . 8 9 0. 61 0 . 6 6 

P a r t i c i p a t i o n o f migrants 
i n group caught f o r t h e 
f i r s t t ime 

0 .11 0 . 3 9 0 . 3 4 

Estimation of the average length of t ime spent by the res ident mice in the 
- 1 

s tudy area is the ar i thmet ica l average t = p » ; est imation of s tandard de-
" i 

viation of the ar i thmet ica l average T is the expression: 
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/ k • p; 

Table 2 gives the values t and S(l) fo r resident mice. The calculations gi-
ven above were made for the var ious species and for one-year periods of 
observat ion. 

i. Comparison of specimens of C. glareolus caught for the first time. 

Ident ical calculations were made for specimens of Clethriomys glareolus 
caught in the au tumn period (X—XII) of 1955, the spring (IV—VI) of 1956 and 
the a u t u m n (X—XI) of 1956, the limit dis t r ibut ion not being made use of for 
the a u t u m n of 195€ (the number s according to the division of observations 
during this period a re too small), but the value x2 observed was compared 
with the average E (x2) = r — 1 . and with the s tandard deviat ion: 

D1 ( x s ) = 2 ( r - l ) + — • ( 2 — - r 2 - 2 r + 2) of var iable x2 a « d analogically: 
No 1 = i P, 

the value x2 observed was compared with the values: E (x2)=s—1 
'ti O 

s 
and DMXoJ)=2 ( s - l ) + i - • (V JL - s* - 2s + 2) 

r, s — n u m b e r of groups into which the observat ions were divided. P,( P{ 
— the probabi l i ty tha t the r andom var iable T takes on the value belonging 
to the i group. 

An analysis of the spring period of 1S55 and the spr ing and au tumn pe-
riods of 1956 reveals resul ts analogical wi th those obtained when considering 
periods of a whole year. Detailed results of the analysis are given in tables 
4 and 5. 

III. DISCUSSION OF RESULTS 

1. Analysis of the disappearance rate of rodents from the study 
area made it possible to show that the disappearence of the group 
of mice living in the study area fulfills the exponential system, i. e. 
the number of mice which survived in the study area for one, two, 
three etc. weeks, decreases with each week on an average by a con-
stant percentage, calculated in relation on to the number which had 
survived up to that week. This proces of disappearance of the mice 
in the various species and in consecutive years of observation re-
vealed a decrease in the number of mice in consecutive weeks from 
the moment when they were first caught (Table 1). As an example 
one such series was plotted in the form of curve of disappearance 
of the mice from the study area (Fig. 1). Indices of the disappearance 
rate (percentages of disappearance) for these species and for con-
secutive years are given in table 2. 
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Therefore the disappearance rate (%> of disappearance) of the 
group of rodents which entered the study area in a given year and 
survived in it for at least a week was constant. When considering 
periods of a whole years, it was further shown that the disappear-
ance rate of mice caught for the first time is greater than the dis-
appearance rate of rodents in the remaining further weeks of their 
stay in the study area. 

This phenomenon would appear to be justified in the light of 
opinions as to existence of populations of resident and migrant in-
dividuals ( B o r o w s k i ^ D e h n e l , 1952; K a 1 e 1 a, 1954; N a u-
m o v , 1956, and others). 

As the study area was very small in relation to the possibilities 
of migration by individuals of the species examined, (both on account 
of the size of the area and also of the ratio of size of the study 
area to the habitat area of the populations of the species examined) 
the individuals not settling within the study area (migrating) quickly 
disappear from it. 

Therefore, among the animals caught for the first time, there are 
migrants which disappear from the study area very quickly (during 
the first week after capture), and freshly-resident mice, which have 
chances of remaining in the area for a longer time. The group of 
animals caught for the first time is there, on account of the possibi-
lities of their remaining in the study area, not homogeneous, and 
on account of the fact that part of the group is composed by dis-
appearing migrants, has as a rule a higher disappearance index. 

If an individual remains in the study area for a week or longer 
it indicates that this is a resident animal, and thus the constancy 
of disappearance rate is typical of the group of animals staying in 
the study area longer than one week, that is, resident rodents. 

2. The number of resident and migrant animals among the total 
number of specimens caught for the first time was next assessed. 
The assumption was taken as a basis here, that if the disappearance 
rate is constant among resident animals, beginning from one 
week of their stay in the study area, then we may expect that it is 
the same among freshly resident animals, the more so as resident 
mice, caught for the first time, stay in the study area for a certain 
period of time from the actual moment of settling in (this time is 
determined by the frequency of repeat captures of individuals 
( A n d r z e j e w s k i & W i e r z b o w s k a , in litt.). 
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On the strength of the above we carried out the extrapolation 
of the function (by a curve) of residence of rodents in the study 
area, calculated for mice living there more than a week, up to the 
moment of capture of the given group of animals. The value 
obtained gives us the approximate number of resident animals among 
the specimens caught for the first time. The difference in the num-
ber of animals caught for the first time and the numbers of resi-
dent animals gives us the approximate number of migrants which 
we obtained from captures. Table 3 shows, according to species 
and year of observation, the number of animals which were caught 
for the first time, how many of them settled in, how many were 
migrant and what the percentage was of these animals in the group 
of mice caught for the first time. 

The number of animals settling in the study area, estimated in 
this way, should be close to the real number of resident mice. The 
number of migrant animals is, however, in proportion not only to 
the number of animals which did in fact pass through the study 
area, but also to the number of traps and the time at which they 
were set; in general therefore to the chance of catching a migrant 
individual. 

With the given method, the ratio of numbers of migrant animals 
caught to the numbers of resident mice is a good relative measure-
ment for describing the degree of the migrational tendency of 
the population. The variations in this index in the species we exa-
mined and in different years is given in table 3. 

3. Finally the average lengths of stay of resident animals in the 
study area were calculated for the different species of rodent in the 
consecutive years of observation, and the standard errors of these 
averages (Table 2). The data obtained indicate that the average 
length of stay of rodents in the study area is relatively short, and 
the populations in the area are characterised by a high interchange 
rate between individuals. 

4. The calculations give above were made for periods of one year. 
In many cases, however, it is interesting to find what is the degree 
of settlement and interchange rate between individuals during 
a short period of time. The possibility of carrying out an analogical 
analysis to the one given above depends on sufficiently numerous 
material being available during a short observation period. 

As an example we analysed, by means of the method given above, 
the constancy of disappearance rate of the group of resident 
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animals, the number of migrating and resident specimens in 
a group of mice caught for first time, and the average duration of 
their stay, for a population of Clethrionomys glareolus in this area, 
for the following three periods: 1. autumn (X—XII) 1955, during 
which period this species appeared in the study area (in the summer 
of 1955 this species was not found in the study area), 2. spring 
(IV—VI) 1956 — it was characterised by the high numerical level 
of the population, which was maintained throughout the whole of 
the summer of 1956, and 3. autumn (X—XI) 1956 — the population 
in the study area was stable, and numerical level ligh. 

Statistical analysis showed (see table 4) that the rate of dis-
appearance is constant for resident mice (for autumn 1956 
X* = 0.3904 differs from the average by 45% of the standard de-
viation, and therefore for the sequence omitting group N0, agree-
ment with the exponential system must be considered as good). 
For the sequence embracing all N, (t ^ 0) we must reject the hy-
pothesis put forward. 

IV. CONCLUSIONS 

1. The process of disappearance of a given group of resident in-
dividuals from the study area under the conditions examined is 
characterised by a constant disappearance rate. 

2. The greater disappearance rate of animals from the study 
area during the first week following their capture, in relation to 
successive weeks of their stay in this area, is caused by the cap-
ture, in this group, of migrating individuals, which merely pass 
through the study area. 

3. Owing to the constancy of the disappearence process, it proved 
possible to determine the number of resident and migrating 
animals in the specimens caught for the first time. These data lead 
to the conclusion that the number of migrant animals is very large 
in relation to the number of resident animals. 

4. The area in which the investigations were carried out is cha-
racterised by the high rate of interchange between individuals and 
the short period in it spent by the animals. 

Polish Academy of Sciences, 
Ins t i tu te of Ecology, 

Warsaw, Nowy Świat 72. 
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S T R E S Z C Z E N I E 

M a t e r i a ł y do n i n i e j s z e j p r a c y z b i e r a n o w l a t a c h 1955—1958 w Puszczy 
K a m p i n o s k i e j w pobl iżu S t ac j i T e r e n o w e j Z a k ł a d u Ekologi i P o l s k i e j A k a -
demi i N a u k w D z i e k a n o w i e L e ś n y m . P o w i e r z c h n i a l e śna n a k t ó r e j p r o w a -
dzono b a d a n i a p o s i a d a ł a k s z t a ł t p r o s t o k ą t a (o s t o s u n k u b o k ó w 1 : 1,5) o ob-
szarze 2,5 h a i n ie b y ł a i z o l o w a n a od o k a l a j ą c y c h ją t e r e n ó w g r a n i c a m i ś ro-
d o w i s k o w y m i czy s z t u c z n y m i . P o r a s t a j ą c y ją las p r z e d s t a w i a ł zespół Pineto-
Quercetum, p r z e c h o d z ą c z d w ó c h b r z e g ó w w Cariceto elongate-Alnetum. 

P o w i e r z c h n i ę t ę z a m i e s z k i w a ł y t r zy g a t u n k i g ryzon i : Clethrionomys gla-
reolus ( S c h r e b e r , 1780), Apodemus agrarius ( P a l l a s , 1771) i Apode- 
mus (Sylvaemus) jlavicollis ( M e l c h i o r , 1834). 

M e t o d a b a d a ń ( A n d r z e j e w s k i & P i e l o w s k i , 1956) po lega ła na 
p o ł o w a c h g ryzon i p u ł a p k a m i ż y w o ł o w n y m i , u s t a w i o n y m i n a b a d a n e j po-
w i e r z c h n i w k r a t ę co 13 m w s t a łych p u n k t a c h . P o ł ó w z w i e r z ą t o d b y w a ł s ię 
r az w t y g o d n i u n a k a ż d y m p u n k c i e , z t ym, że j ednego dn ia w p u n k t a c h 
o n u m e r a c j i n i e p a r z y s t n e j a n a s t ę p n e g o w p u n k t a c h o n u m e r a c j i p a r z y s t e j . 
W pozos t a ł e d n i t y g o d n i a w m i e j s c a c h p o ł o w u w y k ł a d a n a b y ł a p r z y n ę t a 
w pos t ac i k i l k u do k i l k u n a s t u z i a ren owsa, dla p r z y z w y c z a j e n i a m y s z y za-
m i e s z k u j ą c y c h b a d a n y t e r e n do o d w i e d z a n i a m i e j s c po łowu . Ł a p a n e zwie -
r z ę t a z n a k o w a n e by ły i n d y w i d u a l n i e i w y p u s z c z a n e w m i e j s c u z łapania , za-
r ó w n o p r z y p i e r w s z y m j a k i p r zy p o w t ó r n y c h z ł apan i ach d a n e g o osobnika . 

O d ł ó w m y s z y p r o w a d z o n o p rzez 168 tygodn i , z p i e r w s z y c h 148 tygodn i 
w z i ę t o do o p r a c o w a n i a w s z y s t k i e o d ł a w i a n e osobniki , z pozos t a łych 20 t y -
godn i (to j e s t aż do zn ikn i ęc i a z p o w i e r z c h n i b a d a ń o s o b n i k ó w z n a k o w a -
n y c h w w y ż e j o m ó w i o n y m okre s i e p i e r w s z y m ) t y lko osobn ik i z n a k o w a n e 
w c iągu p i e r w s z y c h 148 tygodn i . W c a ł y m o k r e s i e o b s e r w a c j i z łowiono 1328 
o s o b n i k ó w d r o b n y c h g ryzon i i os iągn ię to d la n ich przesz ło 5 000 z łapań . 
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Na podstawie analizy powtó rnych złapań poszczególnych zwierząt wyzna-
czono dla każdego konkre tnego osobnika odcinek czasu w jak im przebywał 
on na badane j powierzchni. Zes tawienie tych danych pozwala usta l ić liczbą 
zwierząt jaka pozostała na powierzchni badań po upływie okreś lone j ilości 
tygodni od momentu p ierwszego ich złapania. Przeds tawienie tych danych 
w postaci wykresu da je n a m k rzywą przebywania gryzoni na powierzchni 
badań (Rys. 1). 

Przeprowadzono analizę t e m p a ubywania gryzoni z powierzchni badań oraz 
sprawdzono czy tempo u b y w a n i a grupy osobników łapiących się po raz 
pierwszy, jest większe niż osobników łapiących się wielokrotnie . Koniecz-
ność sprawdzenia tego łączy się z obecnymi poglądami na zróżnicowanie 
osobników wewną t r z populacj i , w k tó re j powinny zna jdować się w p e w n y m 
udziale osobniki migru jące , a więc przechodzące tylko przez powierzchnię 
badań ( K a l e l a , 1954; N a u m o v , 1956 i in.). 

Analizę wykonano nas tępu jąco : 
Oznaczamy Nt — ilość osobników, k tóra przebywała na powierzchni ba -

dań cona jmnie j t tygodni, Nt — ilość osobników, k tóra przebywała na po-
wierzchni badań dokładnie t tygodni i więce j się nie pojawiła . 

Zgodnie z przypuszczeniem, że tempo ubywan ia z powierzchni b a d a ń jest 
w grupie myszy łapiących się po raz pierwszy większe niż dla myszy prze-
bywających na powierzchni b a d a ń dłużej niż tydzień (t ^ 1), rozbito ciąg 
wartości N t (t ^ 0) na dwa ciągi: 1. uwzględnia wszystkie war tości Nt (t ^ 0), 
2. pomi ja osobniki złapane po raz pierwszy (grupa N0). 

Stosując tekst zgodności x 2 P e a r s o n a wykazano, że rozkład długości 
czasów przebywania osobników na powierzchni badań jest wykładniczy ty l -
ko dla ciągu pomi ja jącego osobniki z łapane po raz pierwszy (grupa N0), 
a więc, że tempo ubywania osobników z powierzchni badań jest s ta łe ty lko 
dla osobników przebywających dłużej niż jeden tydzień na t e j powierzchni. 

Ponieważ mały obszar powierzchni badań (2,5 ha) s twarza bardzo małe 
szanse na pozostawienie na n ie j migran ta w ciągu tygodnia, należy wnios-
kować, że stałość t empa ubywan ia cha rak t e ryzu je daną g rupę osobników 
osiadłych, to znaczy, że procent osobników ubywających w d a n e j jednostce 
czasu jest stały i p roporc jona lny do ilości osobników jaka do tego momen tu 
prze t rwała na badane j powierzchni . Procent ten jest współczynnikiem t e m -
pa ubywania (P1 w tablicy 2). 

Da le j analiza pozwala stwierdzić, że tempo ubywania gryzoni z powierzchni 
badań jest istotnie większe niż w pozostałych tygodniach p rzebywania m y -
szy na t e j powierzchni. 

Stwierdzenie stałości t empa ubywania zwierząt osiadłych w całym okresie 
ich osiedlenia na powierzchni badań z w y j ą t k i e m pierwszego tygodnia (dla 
zwierząt tych zachodzi równanie : N't' = N j • e_p> (»-i), pozwala na przyjęc ie 
założenia, że myszy osiadłe również w p ie rwszym tygodniu po osiedleniu 
giną z powierzchni badań w t y m samym tempie. Zatem, wzrost wskaźn ika 
ubywania w pierwszym tygodniu po pojawieniu się dane j g rupy zwierząt , 
spowodowany jest udziałem w t e j grupie zwierząt migru jących . 

Dokonano oceny ilości zwierząt migru jących , ode jmując od ilości zwierząt 
złapanych po raz pierwszy (N0) ilość osobników osiadłych (N*") w grupie N 0 . 
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Oceny i lości o s o b n i k ó w os iad łych d o k o n a n o o p i e r a j ą c się na w y ż e j o m ó w i o -
n e j s t a łośc i p rocesu u b y w a n i a i p r z e d ł u ż a j ą c f u n k c j ę N't' = N t e - p i (t —D 
d la t ^ l w n a s t ę p u j ą c y sposób : N',' = Ni e-P> (t —i) d la t ^ 0, a w i ę c ilość 
o s o b n i k ó w świeżo o s i ad łych u g r u p y ł a p i ą c y c h się po r az p i e r w s z y w y n o s i 
N'ó = Ni e-P-

T a b l i c a 3 p r z e d s t a w i a n a m i lość z w i e r z ą t j a k i e u poszczegó lnych g a t u n -
k ó w i w poszczegó lnych l a t a c h o b s e r w a c j i z ł apa ły się po raz p i e r w s z y (No) 
ile z t ego s ię osiedl i ło (N^"), i le by ło m i g r u j ą c y c h (N*) i j ak i by ł ich udzia ł . 

O c e n i o n a w ten sposób i lość z w i e r z ą t o s i ed l a j ących s ię n a p o w i e r z c h n i 
b a d a ń p o w i n n a być b l i ska r z e c z y w i s t e j i lości o s i e d l a j ą c y c h s ię zwie rzą t . 
I lość z w i e r z ą t m i g r u j ą c y c h będz ie p r o p o r c j o n a l n a do i lości p u ł a p e k i czasu 
w j a k i m b y ł y one n a s t a w i o n e , o raz do i lości z w i e r z ą t j a k i e f a k t y c z n i e p r z e -
szły p r z e z p o w i e r z c h n i ę b a d a ń ; ogólnie z a t e m do szans z ł a p a n i a s ię o sobn i -
k a m i g r u j ą c e g o . W z w i ą z k u z t y m że e k s p o z y c j a p u ł a p e k w y n o s i ł a d w a dni 
w t y g o d n i u , m o ż n a powiedz ieć , iż w c iągu d a n e g o o k r e s u o b s e r w a c j i p r zez 
b a d a n ą p o w i e r z c h n i ę p r z e c h o d z i c o n a j m n i e j t r zy i pół r aza w i ę c e j osobn i -
k ó w m i g r u j ą c y c h niż i lość m i g r a n t ó w p r z e d s t a w i o n a w t ab l i cy 3. D a n e te 
z a t e m p o z w a l a j ą sądzić , że i lość m i g r a n t ó w w p o p u l a c j i jes t b a r d z o duża 
w s t o s u n k u do i lości o s o b n i k ó w os i ad łych . 

P r z y d a n e j s t a ł e j m e t o d z i e p o ł o w u s t o s u n e k ilości zwie rzą t m i g r u j ą c y c h 
do o s i a d ł y c h będz ie d o b r ą w z g l ę d n ą m i a r ą do s c h a r a k t e r y z o w a n i a s topn ia 
m i g r a c y j n o ś c i p o p u l a c j i ( tab l ica 3). 

Obl iczono wreszc i e ś r e d n i e czasy p r z e b y w a n i a g ryzon i n a p o w i e r z c h n i 

b a d a ń o raz b łędy s t a n d a r t o w e t y c h ś r e d n i c h w poszczególnych l a t a c h o b s e r -

wac j i . Wie lkośc i t e wy l i czono z r ó w n a ń : T = S - = • O t r z y -
P (t) N „ . p . 

o 1 
m a n e d a n e w s k a z u j ą , że ś r e d n i czas p r z e b y w a n i a g ryzon i n a p o w i e r z c h n i 
b a d a ń j e s t s t o s u n k o w o k r ó t k i i p o p u l a c j e n a t y m t e r e n i e c h a r a k t e r y z u j ą 
się z a t e m d u ż y m t e m p e m w y m i a n y o s o b n i k ó w (tab. 2). 

P o w y ż s z a c h a r a k t e r y s t y k a t e m p a u b y w a n i a p r z e p r o w a d z o n a b y ł a d la 
t r z e c h r o c z n y c h o k r e s ó w o b s e r w a c j i o m a w i a n y c h g a t u n k ó w . Dla p o r ó w n a -
n ia p r z e p r o w a d z o n o r ó w n i e ż i d e n t y c z n e obl iczenia d la jes ien i 1855 o raz 
w iosny i j es ien i 1S56 u C. glareolus. W y n i k i tych prze l iczeń z a w i e r a j ą od -
p o w i e d n i a część t ab l i cy 1 o raz t a b l i c e 4 i 5. 
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