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I. INTRODUCTION 

L i t e r a t u r e concerning the f ield mouse is re la t ive ly scarce in Po land and in fore ign 
countr ies . It is pr inc ipa l ly concent ra ted a round a p r o b l e m of bioecological and f a u n i -
stic cha rac t e r . The re is a r a the r s t r ik ing lack of a g r e a t e r a m o u n t of d a t a concerning 
this species , which is ve ry common in the a rea w h e r e it is f ound and can be caugh t 
qu i t e easily. T h e t e r r a i n inhab i t ed by the f ield m o u s e is e x t r e m e l y l a rge whi le i ts 
d i f f e r en t i a t i on in colouring and morphologica l t r a i t s is smal l ; it is composed of se -
v e r a l subspecies not grea t ly d i f f e r i n g f r o m each o t h e r ( A r g y r o p u l o , 1940; E 1-
l e r m a n , 1949). Disposing of a re la t ive ly la rge m a t e r i a l d i f f e r e n t i a t e d as to age and 
col lected in all seasons, I d e t e r m i n e d to ana lyse the morpho log ica l changes f r o m the 
i n d i v i d u a l and seasonal point of v i ew as well as t h a t of age. 

[239] 
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II. METHOD OF INVESTIGATION 

Apodemus agrarlus ( P a l l a s 1771) specimens were caught in one of the suburbs 
of Wroclaw, Siedlec, in a rubble-covered te r ra in and also in the vicinity of Opato-
wice in the years 1959—1961. The mate r ia l was measured and weighed before p repa -
rat ion and kept in the shape of skulls and pelts. The ent i re mater ia l is included in 
the collection of the Chair of Zoology in the High School of Agr icu l tu re in Wroclaw. 
Among the 544 individuals not all skulls are undamaged and permit t ing measurement . 

The skulls were measured under a measur ing microscope. The height of the b ra in -
-case was measured by means of a vernier calipers, and its capacity was de termined 
by fil l ing the bra in-case wi th quick-s i lver (P u c e k, 1955). 

The mate r i a l was divided into 5 age groups on the basis of the degre of abrasion 
of the teeth. 

Group I — young specimens. They were pract ical ly caught immediate ly a f t e r 
leaving the nest . Their M1 and M2 a re well developed, wi th no t race of abrasion. M3 

is not yet cut and is s i tuated deeply in the tooth-socket. Dentit ion of tha t type is 
shown on Phot . 1, P la te LIII . 

Group II — M3 is a l ready well developed. The two remain ing molars have cusps 
with no or only fa in t ly marked t races of abrasion, the loops being usual ly closed. 
Strongly d i f fe ren t ia ted individuals belong to this group, f luc tuat ions in weight and 
length of separate e lements of the body are considerable, this being caused by the 
process of growth, very rapid at tha t time. The period of independent life does not 
t ransgress 1 m o n t h (Phot. 2). 

Group I I I — the cusps of all molars a re visibly abrased and the in te rcusp spaces 
are broad. M1 is t he least worn , M2 and M3 much more so being of ten depr ived of 
cusps. On specimens of this group the process of a more rapid abrasion of M3 t h an 
of the remain ing molars is clearly seen. This was also observed by A d a m c z e w -
s k a (1959) in Apodemus flavicollis (M e 1 c h i o r 1834). Thei r age is of 2—5 months 
(Phot. 3). 

Group IV — M3 deprived of cusps, very deep abrasion, M2 wi th slightly m a r k e d 
cusps. They are expressed in the s t rongest manne r in M1. Age: 5—10 months (Phot. 4). 

Group V — the specimens qualif ied here have a completely abrased dentit ion. Age: 
above 10 months (Phot. 5, P la te LII). 

As has been of ten indicated (K u b i k, 1952; W a s i l e w s k i , 1952!) there a re no 
distinctly marked del imitat ions between separa te groups. Individuals wi th indistinctly 
marked t ra i t s of a separa te group mus t obviously be considered as belonging in the 
opinion of the invest igator to one of the age classes. Fea tures tha t a re of ten consi-
dered in division into size groups, such as the weight, the length of the body or the 
condylobasal length, depend however in a still g rea te r measure on developmental 
fac tors and on l ife conditions than the state of the denti t ion; they are the re fore 
incomparably less useful . M e i e r (1957) states tha t the d i f ferences in the mean 
f igures for weight in Citellus pygmaeus ( P a l l a s ) individuals of the same age, but 
f r o m d i f fe ren t te r ra ins , amounted to 18 g. Similar ly in the voles a loss of 50% of body 
weight can occur in the course of a month, especially in conditions of insuff icient 
mois ture of food. Moreover, notwi ths tanding the method that is being used, all 
measurements a re burdened by the subject ive s tandpoint of the author . Identical 
measurement points a re often impossible to consider, and, in effect , the resul ts 
obtained cannot be compared. Tha t is why I calculated a series of indices which 
can provide a more objective mater ia l for comparison. 
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III. AGE STRUCTURE OF THE POPULATION 

Table 1 and Fig. 1 present the number of individuals captured in sepa-
rate months (in a group disposition) and seasonal changes in the structure 
of a population. Summarical results cannot be fully compared with each 
other owing to the different intensity of capturing in successive months. 
They only present approximatively data concerning numerical relations 
of individuals of a different age in their seasonal aspect. Numerical pro-
portions in different months, however, are fully comparable and represent 
distinctly the course of the process of a cyclic structural change in the po-
pulation. The month of June is the first month of the year in which an age 
differentiation of a population of mice takes place in a visible manner. 
This is the result of the appearance of young individuals from early spring 
litters (in favourable circumstances they can already be seen in the be-

Table 1. 
Genera l list of captured individuals of both sexes. 

M o n t h s 

Age group Sex I II III IV Y VI VII VIII IX X XI XII Total 

I 
?? it 

2 

3 

2 

— 3 

1 

2 

3 

8 

8 

II 
n 
M 

2 

1 

2 

6 

2 

3 5 

17 

15 

31 

14 

1 

4 

55 

48 

III 
$? it 

8 

5 

1 

3 2 

4 

1 

4 

16 

33 

28 

40 

40 

22 

27 

112 

122 

IV 
ÎS 

it 
2 

5 

6 

17 

11 

19 

2 

5 

2 

5 

2 

3 

2 

2 

1 

6 

4 

5 

9 

2 

2 

4 

2 

10 

45 

83 

V 
n 1 2 8 1 1 2 4 2 1 22 

V 
it 1 6 18 6 8 2 41 

Total 
$5 

ii 
10 

10 

8 

17 

11 

20 

4 

11 

12 

24 

5 

20 

8 

17 

5 

12 

30 

39 

79 

47 

45 

48 

25 

37 

242 

302 

ginning of May). The majority of caught specimens are composed of 
wintering ones, mostly originating from the first spring broods of the 
preceding year. Later, a visible tendency of numerical lowering in the 
amount of old individuals and a constant increase in the number of young 
ones can be observed. This state of things lasts until August. Considerable 
changes, however, occur in the month of September, when more than 80% 
of the population consist of young individuals this being in relation with 
the natural death of these ones, which have lived through a winter. In the 
first phase of October the last young from September litters were caught, 
and on the whole from November onwards we only have individuals over 
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two months old. May is the month when the greatest number of indivi-
duls belonging to the oldest group are caught. In later months, in relation 
to natural losses, their number greatly diminishes. In winter specimens 
with a completely abrased dentition are rarely seen. Field mice with 
a wholly abrased dentition form a strikingly low percentage of the entire 
material (slightly above 10%). S t e i n (1938) in his investigations noted 
a similar state of things. 

S v i r i d e n k o (1948) (after K r a t o c h v i l & R o s i c k y , 1954) states 
that a field mouse in conditions prevailing in the U.S.R.R. attains the age 
of 3 years. This is not confirmed by my own observations. If such 

7. 100 

Fig. 1. Al te ra t ions in age composition 
of the papula t ion (in %%) 

1 — Ind iv idua l s of age group I, 2 — age 
g roup II, 3 — age group III , 4 — age 

g roup IV, 5 — age group V. 

Fig. 2. Percentage of accretion in length 
of body, tail and foot in s epa ra t e age 

groups. 
1 Head and body, 2 -

3 — Hind foot. 
Tail. 

a fact took place in the investigated terrain, the numerical relation of 
mice with entirely abrased teeth and of individuals with smaller abrasions 
ought to be more or less constant during the whole winter and spring 
season. Three specimens of group V caught during the winter season, in 
considerable absolute capturing, demonstrate that a similar opinion is 
unfounded. Practically, the life span of animals of this species is not lon-
ger than IV2 year. They live much longer in laboratory conditions, owing 
to completely different possibilities of living. 
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IV. DIMENSIONS AND WEIGHT OF THE BODY 

The length of the body is one of the elements which are subject to the 
greatest changes in the process of growth of field mice (Table 2). In young 
specimens of group I individual differences in dimensions were conside-
rable and fluctuated in the limits of 62.8—72.5 mm. The process of growth 
of the body-length has no regular course as the age of the mouse increases. 
It is inhibited in certain periods and becomes more rapid in others. Accele-
ration of growth is especially visible between the 1st and 2nd group and 
between the 3rd and 4th one — while between the 2nd and 3rd group in-
hibition takes place (Fig. 2). Individuals from early litters develop in 
favourable conditions, attain relatively rapidly the growth and size of 
adult individuals and take part in reproductive activities. The greater 
part of animals from later litters develop very rapidly in their 1st month 

Table 3. 
Seasonal variabil i ty of length of body and tail and of weight. 

M o n t h s 

Age I II III IY V VI VII VIII IX X XI XII 

«j II 87.0 92.1 79.9 78.8 76.4 76.0 77.4 

•a t>> III 81.3 71.5 100.3 96.5 83.3 84.0 80.7 80.4 80.8 
Q o 
W ® IV 84.7 86.0 89.4 92.2 96.7 97.7 97.5 92.1 95.6 90.5 88.4 86.9 Q o 
W ® 

V 66.0 102.7 101.0 97.7 96.4 103. 7 102.8 99.5 89.8 97.0 

II 68.5 69.2 61.6 67.2 65.4 68.8 68.5 
i-t 
•rt III 70.3 62.8 73.3 74.3 74.5 72.0 69.6 69.6 69.6 

M IV 69.9 71.3 72.9 77.9 74.3 79.0 72.3 77.1 77.7 78.0 75.2 73.3 

V 73.8 80.0 79.4 78.8 79.8 79.5 79.4 76.5 82.0 

II 15.6 17.5 12.1 13.9 12.7 11.8 12.5 

X» III 13.4 11.2 20.5 17.1 18.4 16.6 14.1 14.2 13.7 
•H 
® IY 13.8 14.8 17.7 18.7 16.5 21.2 20.2 21.4 22.4 20.4 18.8 15.5 

V 19.5 22.5 21.8 22.6 

t-

l\ 22.9 26.9 21.8 17.7 19.0 

of active life in the terrain, but this rate of growth is much slower in the 
following months. This is the autumn period and it is not favourable for 
further intensive development (Table 3) which is arrested during 
a long period (October—January). It is only in February that a conside-
rably accretion of length takes place (the period of passing from age group 
III to group IV) and lasts until the end of summer. It is characteristic, 
however, that in rodents the process of growth is not inhibited with age 
but lasts nearly up to the end of their life. This is undoubtedly due to the 
short life of these animals which have no time to attain a period of sta-
bilisation. 

Marked differences in the dimensions of adult animals (class V, 81.3— 
109 mm.) are perhaps connected with their life in different, often unfa-
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vourable environmental conditions ( B o r o w s k i & D e h n e l , 1952; 
K u b i k , 1952). 

The increase in the length of the tail is most interesting. This increase 
is extremely rapid (Fig. 2) in young individuals (group II), but in older 
mice the rate is much slower and does not attain 10%. Correlation with 
the length of the body appears distinctly in mice of the three first groups 
(rxy = 0.692). In the oldest animals this correlation is considerably lower 
(rXH = 0.492). It is interesting to note that the percentage relation of the 
length of the tail to the length of the body is the same in the youngest and 
in the oldest mice — 78.5% (in nearly adult mice in relation to 
the difference of intensity, already noted, in the accretion of the length 
of body and tail, this percentage is still higher). These data are not in 
accordance with those presented by S k u r a t o w i c z (1948) and V i n o -
g r a d o v & G r o m o v (1952) which determine this relation as being 
equal to 70%. The accretion of the tail is inhibited in the autumn ar.d 
winter months. For individuals of group III the mean figures for October, 
November and December are of 69.6 mm. Greater accretion takes place in 
February. 

In young individuals longer tails can be usually noted in bigger animals, 
and shorter tails in the smaller ones. In specimens which have livea 
through a winter (group IV) these lengths fluctuate usually in the limits 
of 71—80 mm, independently of the size of the body of the mouse, and in 
the oldest specimens — from 74 to 83 mm. In general, the percentage rela-
tion of the length of the tail to that of the body in adult animals is greater 
in small individuals than in large ones. 

The foot grows rapidly in length, attaining its final dimensions in indi-
viduals 5 months old. A considerable inhibition of growth takes place when 
the animals pass from the 2nd to the 3rd age group and soon accretion 
ceases entirely (Fig. 2). Young specimens (group III) were caught with 
feet as large as those of the biggest animals. The growth of the ear proved 
to be difficult to determine, as these measurements had not been carried 
out in the youngest specimens, and therefore they were incomplete in the 
older ones. However, data obtained from about 200 rodents indicate a pro-
cess similar to that of the growth of the foot. 

Weight is the element subject to the greatest changes in the course of 
development of mice. The percentage of weight accretion in the last age 
group amounts to 216.4, while the weight increases from 6 do 29.8 g. 

Weight increases the most rapidly in the youngest mice and it is inhibi-
ted in rodents of the Illrd group. This is strictly connected with the period 
of development of these animals which takes place in autumn. In this case 
the difference between the rate of growth and the attaining of a suitable 
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condition is the most apparent in animals of the first litters, as they are 
much heavier and bigger than mice from the later litters. The growth of 
these last ones is inhibited, as was already stated, and their weight 
diminishes considerably (Tables 2, 3). In relation to the month of Septem-
ber the mean weight of mice of the 3rd group, caught in January dimi-
nishes by more than 3 g, and 7 g in individuals of the 4th group. A new 
increase of weight, proceeding by bounds, starts in the month of March 
(heavier individuals were even caught in February). A serious increase of 
weight takes place for a second time between May and June. This is pro-
bably caused by factors of a statistical nature rather than by the actual 
state of things (in May the weight of several individuals attained from 
11.600 g to 20.100 g). In the autumn and winter period the growth of all 
dimensions of the body is inhibited, and the weight decreases considerably. 
The average length of the body or of the tail seems to become shorter. 
This results from the fact that individuals from, autumn litters, developing 
in much harder conditions, weighing less and having smaller dimensions 
of the body, pass into the older groups. 

Correlation of age and weight is distinct in all age groups. Correlation 
with the length of the body is clearly apparent in young specimens (groups 
I, II, III) and diminishes slightly in older ones. The coefficient of correla-
tion rx{J for specimens of the 2nd group is equal to 0.748, and to 0.534 for 
those of group V. 

V. CRANIOMETRICAL MEASUREMENTS 

The development of the visceral skull and of the brain-case in the period 
of growth of the field mouse has an irregular course. The Cb.-length is the 
taxonomic element most frequently used, its increase being regular (Fig. 3). 
A decrease of the accretion of this dimension, between groups IV and V 
is smaller by half when compared with the two first groups. This indica-
tes a considerable inhibition of growth in the oldest individuals. 

Table 4 illustrates the seasonal changes in Cb. The increase of Cb.-
length is suspended in the period from October to January, similarly as 
that in dimensions of the body and in its weight. A considerable increase 
in length is observed in March and April. The correlation with age is well 
developed in the youngest individuals and is much weaker in the oldest 
ones. The skulls of a relatively large percentage of animals of group III 
are no smaller than those of the oldest individuals. Correlation with the 
length of the body is considerable (for individuals of group V rx9 = 0.703). 
There exist however mice with a small length of body and a large skull or 
with inverse proportions. 

The difference in dimensions of Cb.-length and of basal length of the 
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Table 4. 
Seasonal var iabi l i ty of Cb.-length and of the nasal bone. 

1 II III IV V 

U o n 

VI 

t h s 

VII VIII IX * XII 

¡T Cb. 

Nasal 

20. 52 21.34 19.63 

7. 58 

19.01 

6.90 

19.41 

7.25 

20.10 

7.41 

20. 71 

7.74 

H I 
Cb. 

.Vasal 

21.16 

8.13 

21.35 

0.15 

20.69 

8.00 

21.13 

7.93 

21.07 

7.95 

21.16 

8.03 

IV 
Cb. 

Nasal 

21.27 

7.96 

21,39 

8.19 

21.66 

8.26 

22.15 

8.43 

22.08 

8.34 

22.21 

8. 61 

21.78 

8.32 

22.26 

8.61 

21.94 

8.29 

22. 97 

8.63 

21.90 

8.42 

21.44 

8.12 

V 
Cb. 

Nasal 

22.68 

8.73 

22.77 
6.74 

23.19 

e. 71 

22.98 

8.57 

22.27 

8.28 

22.13 

8.38 

Table 5. 
Seasonal var iabi l i ty of height measured per and between the bullae, 

and of the capacity of the skull. 

Age Months 

class Measurement 1 11 III IV V VI VII VIII IX X XI XII 

Capacity 436 441 447 468 482 

II 

Height of skull 

per bullae 

Depth of 

brain - oase 

8.4 

7.0 

8.2 

7.0 

8.1 

6.9 

3.5 

7.0 

8.4 

7.1 

Capacity 472 502 530 495 506 495 491 

III 

Height of skull 

per bullae 8.2 8.9 8. 5 8.5 8.6 8.6 8.4 

Depth of 

brain - case 6.9 7.3 7.2 7.1 7.2 7.2 7.1 

Capacity 484 467 483 514 493 501 510 529 509 533 499 483 

IV 

Height of skull 

per bullae 
8.5 8.3 8.5 8.7 8.6 8.7 9.0 8.7 8.5 8.7 8.6 8.6 

Depth of 

brain - case 7.1 6.9 7.0 7.1 7.3 7.2 7.4 7.3 7.2 7.4 7.3 7.0 

Capaoity 495 515 524 <>09 540 521 537 500 540 535 

V 

Height of skull 

per bullae 8.5 8.5 e.7 8.8 8.9 9.2 8.7 8.8 8.6 a. 6 

Depth of 

brain - case 6.9 7.2 7.1 7.3 7.5 7.6 7. 5 7.2 7.5 7.3 

cranium is very exactly repeated in all groups, with the exception of 
group IV. There appears however an alteration in the proportion of the 
Cb. and the entire length of the skull, its increase being much smaller (the 
difference between these dimensions is of 1.54 mm for mice of the 1st 
group, and only of 0.90 mm. for those of group V). When the vaulting of 
the skull alters it provokes alterations of shape in the vicinity of the 
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occiput near the foramen occipitale magnum. W a s i 1 e w s k i (1952) made 
the same observations in Clethrionomys glareolus ( S c h r e b e r 1780). 

The nasal bone shows a considerable accretion. The process of its growth 
has an irregular course, with an increase of 16% for young animals of the 
2nd group, while it diminishes down to 5.6% between groups IV and V. 
The entire accretion during independent life is of 37.9%. The frontal bone 
grows much more slowly; its length is already considerable in the young-
est mice. Great difficulties arose for determining its points of measure-
ment, as the sutures between the nasal and the frontal bone have a com-
plicated course. The increase of the frontal bone is more regular than that 

Fig. 3. Pe rcen tage of accretion in length Fig. 4. Percen tage of accretion of the 
of the skull. skull in height and breadth . 

1 — Occipital breadth , 2 — zygomatic 1 — Cb.-length, 2 — general length, 3 — 
breadth , 3 — interorbi ta l constriction, basal length, 4 — nasal length, 5 — dia-
4 — depth of brain-case, 5 — height of sterna, 6 — length of the in te rpar ie ta l 
.skull per bullae, 6 — palatal depth, 7 — bone, 7 — Maxi l lary too th - row length, 

b ra in-case capacity. 8 — length of the sut. sagittalis. 

<of the nasal bone (Fig. 3). This proves that in the process of aging the part 
1;aken by separate bones in the accretion of the skull is apt to change (the 
¡accretion of the nasal bone for mice from group II amounted to 1.01 mm, 
¡and only 0.35 mm between group IV and V, while an analogous increase 
(of the frontal bone attained 0.54 and 0.32 mm). Two other elements of 
length show a very small or even a complete lack of accretion. The sagittal 
suture attains its maximal size in the youngest individuals and is not 
subject to any changes, but shows considerable individual variations. The 
coldest individuals often had dimensions smaller than the minimal ones of 
jgroup I. An accretion was observed in the size of the interparietal bone, 
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but only in individuals of the 1st and 2nd group. From this moment a com-
plete inhibition of growth takes place. The diastema shows an accretion as 
considerable as that of the nasal bone and the proportion between them 
does not alter during the whole period of growth. The increase in length 
of the upper row of teeth is small, amounting to 8.7% in the oldest ani-
mals. 

The increase of the skull in breadth is much slower and causes altera-
tions of proportion in older individuals. Their cranium is relatively longer 
and more slender than that of young specimens. The breadth of the occi-
pital bone alters but slightly, while the increase of the zygomatic pro-
cesses is a little greater, but the breadth measured on the sutures of the 
zygomatic arcs increases in the greatest measure. With the advancing of 
age, the shape of the arcs is altered. They are bent downwards initially, 
but at a later period the curve diminishes considerably, and the arcs are 
disposed on a more horizontal plane. The breadth between the orbit of the 
eye shows a minimal increase as its size, in relation to the point of depar-
ture, increases only by 3%. It can be assumed, therefore, that this breadth 
attains its maximal dimension in mice of group I. O g n e v and P r y-
c h o d k o (after W a s i l e w s k i , 1952) are of the opinion that this breadth 
(in Clethrionomys glareolus) may diminish with age. I did not observe this 
in the field mouse. The accretion of growth, measured per bullae and 
between the bullae has a regular course, but is rather small (Fig. 4). The 
height of the palate, however, alters considerably, attaining 27% of accre-
tion in very old specimens. The increase of the capacity of the skull is 
also intensive. 

Seasonal variability in the dimensions of height and capacity of the skull 
is of interest. The phenomenon of a depression of the skull during winter, 
described by D e h n e l (1949) appears distinctly in insectivores. W a s i - 
l e w s k i (1952; 1956; 1960) cited a series of facts concerning regression 
in the Microtinae. As shown in the investigated material, this process also 
takes place in the Murinae. February is the critical month. 

A diminishing of capacity of the brain-case of mice of the 4th group in 
February is of 8.4% in relation to that of group III in October, and that 
of the height measured over and between the bullae is of 3.6% and 4.35%  
(Table 5). All the skulls are very low. They can already be seen in autumn. 
In March the capacity and the height of the skull increases considerably. 
W a s i l e w s k i (1952) ascertained the largest dimensions in Bank voles, 
in individuals 2 months old. The mean figures for older animals were 
much lower. The increase of capacity in field mice has a more intensive 
course in the young, but is not completely inhibited in specimens which 
have lived through a winter. The same can be stated in connection with 
height dimensions. 
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VI. INDICES 

The determining of indices is of great importance, as it furnishes 
a true possibility of comparing material studied by different authors. In 
certain cases suitably assorted indicators can form the only criterion for 
classification of the material into age groups. While the analysis presented 
above concerned alterations of absolute dimensions of the separate ele-
ments of body and skull in different aspects, the analysis of indices is 
related to the variations in the proportions of body and skull. 

The index for body length/length of the tail (Table 6) demonstrates 
an alteration in the proportion of both these elements taking place with 

Table 6. 
List of mean values for indices. 

Ase class 
Index 

V I II III IV V 

1. 
Tail 

78.3 85.2 86.3 82.8 78.5 
Head & body 

2 . 
Body weight 

10.8 16.0 17.9 19.7 22. 5 
Head &. body 

3 . 
Condylobasal length 

.26.6 25.5 25.9 24.1 22. b 3 . 
Head <5t body 

4 . 
Occlpltal breadth 

52.8 50.0 48.6 47.8 <f 6. 5 4 . 
Condylobasal length 

5 . 
Depth of brain-case 

36.8 35.0 33.8 33.0 32.5 5 . 
Condylobasal length 

6 . 
Diastema 

26.7 28.0 28.4 28.7 29.0 6 . 
Condylobasal length 

7 . 
Uasal lenght 

34.9 37.2 38.5 38.3 38.1 7 . 
Condylobasal length 

8 . 
Maxillary tooth-row 

18.7 17.7 16.9 16.3 15.9 8 . 
Condylobasal length 

9 . 
Height of skull per bullae 

69.7 70.0 69." 6 69.0 69.7 9 . 
Occipital breadth 

10. 
Occipital breadth 

91.5 90.4 87.9 84. 6 83.5 10. 
Zygomatig breadth 

age. These changes are the most pronounced in mice of group III. The 
oldest individuals have the same proportions as the mice of the 1st age 
group. This is evidently connected with a difference in growth intensity 
of the tail and the body (Table 2). Individuals were captured for which this 
index amounted to 67.8 in long-tailed and 93.2 in short-tailed ones. 
When taking in consideration the very great extension of the index for 
individuals originating from the same territory and the same population, 
one can add that the present criteria forming the base for distinguishing 
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subspecies are often disappointing, especially when the descriptions con-
cern small material, undifferentiated as to age and season. The index 
for body length/weight shows a great individual variability also caused 
by age. This is connected with extremely great differences in the rate of 
development of both these elements. In old specimens the fluctuations of 
this index are in the limits of 17.8—29.8, therefore in mice of the same 
age decidedly light and heavy individuals appear. These fluctuations are 
much lower, 9.5—13.5, in young animals. 

The remaining indices are presented in Table 6. The indicators Cb-
length/length of body, length of the upper teeth row/Cb., width of the 
occiput/Cb. and the height between the bullae/Cb. render visible the dif-
ferences of proportions in young and old mice, caused in the first case by 
a more rapid increase of body length and in the following ones by a more 
intensive accretion of Cb. The indexes diastema/Cb.-length; the length 
of the nasal bone/Cb. demonstrate a considerable increase in individuals 
of the 1st and 2nd group only. Later these proportions do not alter in 
principle. Constant proportions in mice of a different age are shown by 
the index of the height between the bullae/breadth of the occipital bone. 

VII. SEX RATIO 

The material suggests possibility of investigating the numerical relation 
of both sexes. These problems are treated very carefully, as all the me-
thods of collecting in use cannot possibly eliminate factors which render 
difficult an assessment of the state of things existing in nature. W a s i-
l e w s k i (1952) is of the opinion that even a large material collected 
during a prolonged period, cannot allow to proclaim categorical inferences, 
the more so that the periods of mass capture of rodents, in spring and 
summer months (breeding period), play here a decisive role. 

When operating with numbers, 242 9 9 and 302 cfcf were caught, which 
corresponds to 44.5% and 55.5% of the entire material. The numerical 
relation of both sexes, investigated in age groups (Table 1) is not uniform. 
While in groups I, II and III numerical relation is in principle the same, 
in groups IV and V a distinct preponderance of males can be seen. This 
has a slightly different appearance in seasonal classification. Males pre-
vailed decisively (1 : 2 as a rule) between February and August; in the 
remaining months the relation became equalised, with the exception of 
October, when nearly twice as many females were captured. In October 
a greater number of collected females is observed in all the groups, but 
their amount becomes equal in the next month, while in individuals of 
group IV males dominate. It is possible that this change is the result of 
increased mortality of young females in this period and during winter 
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months, which in effect provokes a shifting of mutual numerical propor-
tions. It also seems that females which have lived through a winter live 
longer than males; this is indicated by their presence in late autumn and 
winter months, when a complete absence of males is noted. 

VIII . SEXUAL DIMORPHISM 

Sexual dimorphism is distinctly marked in general dimensions of the 
body and in the weight, especially in old animals. The differences in mean 
figures for body length in the youngest individuals do not transgress 
1 mm, when the extension of dimensions is similar. In group II this dif-
ference between males and females attains 3 mm, while in the oldest spe-
cimens it even surpasses 7 mm. There occur, however, in the females indi-
viduals with dimensions surpassing 105 mm and which approach the maxi-
mal size for the investigated material. The males after leaving the nest 
have a more rapid increase of body length than the females. The equalisa-
tion of the increase rate in individuals of the two following groups is 

Table 8. 
Seasonal a l te ra t ions of body length and of weight of females and males 

Measurement Sex i II 

Montha 

III IV T VI 

Head &. body 
S? 
ctf 

81.6 

84.4 
82.9 
87.0 

85.4 

91.8 

91.3 

96.8 

96.5 

98.0 

95.0 

97.8 

Body' weight 
n 13.235 

I3.5SS 
13.528 

15.248 

15.325 

19.110 
18.720 
20.491 

21.863 

22.780 
21.524 

22.021 

undoubtedly the result of an identical action of factors inhibiting growth 
in both sexes (the autumn and winter period). The increase in old animals 
is considerable, but its course is slower in females (8.6 and 12.2 mm). Two 
periods of an intensive accretion of length become distinctly apparent, 
divided by a relatively long period of a slackened increase (Table 7). Aug-
mentation of weight is also more intensive in young males; at a later 
period the difference in mean figures in separate weight groups does not 
surpass 1 g. Material in seasonal classification shows that the increase of 
body length and of weight in old specimens has a different course for 
both sexes during late winter and in spring. When the length of the body 
and the weight of females in the month of January amounted to 81.6 and 
13.335 g and to 84.4 and 13.566 (mean figures), in February the males 
were 87 mm long and weighed 15.248 g, and the females 82.9 mm and 
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13.528 g. Thus in the period when the dimensions and weight of females 
augmented insignificantly, the males attained a considerable increase 
(Table 8). This disproportion augments in the following month. In May 
and in later months this difference is considerably equalised in weight, 
but the disproportion as to the length of the body does not alter. It must 
be stated that sexual dimorphism is apparent, with a different intensity, 
in different seasons of the year. 

The increase of the tail has an interesting aspect. In individuals of 
I—III age groups males have longer tails. But already in group IV the 
mean, figures are equal. This proves that the growth of the female's tail 
at that time is much more rapid, especially increasing during the last 
period, while the growth of the tail of males is then slower. In relation 
with this fact, the index of body length/length of tail indicates clearly 
differences in the proportion of these elements in animals which have lived 
through a winter. Differences in the length of the foot and the ear could 
not be obtained. 

It appeared in the previously discussed elements of the skull that a very 
great majority of bones do not differ as to dimensions and that mean figu-
res calculated for separate age groups of both sexes were identical. Some 
rather weakly expressed differences appear exclusively in the general, 
basal and Cb.-length and in the length of the nasal bone (Table 7). The 
greatest Cb. differences appear in group III, attaining 0.5 mm.; this rela-
tion is maintained in the same proportion for animals of group V. The 
highest Cb. value in females amounts to 23.55 mm. and 24.17 mm. in males. 
The general and basal length show similar relations. Differences in the 
length of the nasal bone are of 0.2 mm. in the oldest individuals. 

As results from the given data, morphological differences in the skulls 
of field mice of both sexes, when compared with those presented by 
A d a m c z e w s k a (1960) for Apodemus flavicollis ( M e l c h i o r 1834) 
are very insignificant and are, in principle, only limited to elements of the 
visceral skull and of Cb. dimensions. 

The colouring of adult specimens from Wroclaw in the late spring and 
summer period has a greyish-dark-rusty shade, of a dull hue, with a weak 
delimitation of colour on the sides and the hypogastrium. In relation of 
a very clear subspecies systématisation for Apodemus agrarius ( P a l l a s 
1771) and a lack of comparable material, I consider that in the present 
phase it would not be advisable to formulate an opinion as to the sub-
species appurtenance of the field mouse from the Wroclaw area. 
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IX. RESULTS 

1. 544 specimens of Apodemus agrarius ( P a l l a s 1771) collected in Wroclaw in the 
years 1959—1961 could be disposed of. The ma te r i a l was divided into 5' relatively 
easily d i f fe rent ia ted age groups. Abrasion of the dent i t ion was the cri terion for 
division. 

2. The age s t ruc ture of a populat ion is subject to constant and cyclic seasonal 
changes. Young individuals appear at the earl iest in the month of May, and compose 
then only a small percentage of the populat ion. This relat ion al ters constant ly during 
the summer . At the beginning of au tumn the specimens tha t had lived through 
a win te r die in great numbers . They are only sporadically captured in late au tumn 
and in winter . Thei r life span in na tu ra l conditions does not t ransgresse IV2 year. 

3. During the i r whole life an increase in separa te dimensions of the body can be 
observed. It is inhibited in the a u t u m n - w i n t e r period and intensif ied in spring. This 
is also the case in elements of the skull. The length of body, tail, foot and ear increase 
with special rapidi ty in young individuals (group I, II). 

4. The percentage relation of the length of the tai l to the length of the body in the 
youngest and the oldest specimens amounts to 78.5°/o and is higher than t h a t general ly 
stated. In relat ion to the d i f ferent intensity of growth of these elements , the i r pro-
portions are also d i f fe ren t in separa te life periods. 

5. The weight of the body is subject to the greatest a l terat ions in the course of 
development . The percentage of accretion amounts to 216.4%>. Mice f r o m the f i r s t 
spring l i t ters rapidly a t ta in considerable dimensions and weight. Individuals born 
during the la t te r par t of the summer and in au tumn are much smal ler on at taining 
the same age. 

6. Elements of the visceral c ran ium increase intensively during the ent i re period 
of development. The bones of the bra in-case at tain adul t dimensions a l ready in young 
forms, or increase slightly in size. The increase of Cb.- length is in the f i r s t place the 
resul t of the growth of the rostral pa r t of the skull. 

7. Measurements of the b read th and height of the skull show a slight increase. In 
relation to a much more rapid g rowth in length its proport ions change wi th ad-
vancing age and the skul l becomes more s lender . 

8. The phenomena of depression of the skul l are weakly expressed. Feb rua ry is the 
critical month , a l though in certain cases depression may also be observed dur ing 
au tumn months . 

9. Males prevailed in captured specimens, with the exception of au tumn months. 
302 males were caught and 242 females . Sexual d imorphism is weakly expressed. It 
appears most ly in the length of the body, and very slightly in o ther e lements of the 
body and skull. 
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Col lege of A g r i c u l t u r e , 
C h a i r of Zoology, 

W r o c ł a w , Cybu l sk i ego 20. 

S T R E S Z C Z E N I E 

1. D y s p o n o w a n o 544 o k a z a m i Apodemus agrarius ( P a l l a s 1771) z e b r a n y m i w e 
W r o c ł a w i u w l a t a c h 1959—1961. M a t e r i a ł został podzie lony na 5 s t o s u n k o w o ł a t w o 
w y o d r ę b n i a j ą c y c h się g r u p w i e k o w y c h . J a k o k r y t e r i u m podz ia łu p r z y j ę t o s top ień 
s t a r c i a uzęb ien ia . 

2. S t r u k t u r a w i e k o w a p o p u l a c j i u lega s t a ł ym, c y k l i c z n y m z m i a n o m sezonowym. 
Młode o sobn ik i p o j a w i a j ą się n a j w c z e ś n i e j w m a j u i s t a n o w i ą w ó w c z a s n i ewie lk i 
p rocen t popu lac j i . S t o s u n e k t en u lega s t a ł e j zmian i e w ciągu la ta . Na p o c z ą t k u jes ien i 
p r z e z i m k i i n t e n s y w n i e w y m i e r a j ą . P ó ź n ą j e s i en ią i z imą o d ł a w i a n e są w y ł ą c z n i e 
sporadyczn ie . Długość życia w w a r u n k a c h n a t u r a l n y c h n ie p r z e k r a c z a 11 / t r o k u ( ta -
be la 1, Ryc. 1). 

3. W ciągu całego życia o b s e r w u j e się p r z y r o s t poszczegó lnych w y m i a r ó w ciała . 
U lega on z a h a m o w a n i u w o k r e s i e j e s i e n n o - z i m o w y m , a i n t e n s y f i k a c j i w czasie w i o -
sny . Dotyczy to r ó w n i e ż e l e m e n t ó w czaszki . Długość c ia ła , ogona , s topy i u c h a 
zwiększa się szczególnie s zybko u o s o b n i k ó w młodych z I i II g r u p y (Tabe la 2, Ryc. 2). 
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4. S t o s u n e k p r o c e n t o w y długośc i ogona do długości c ia ła u o k a z ó w n a j m ł o d s z y c h 
ii n a j s t a r s z y c h w y n o s i 78.5°/o i jes t w i ę k s z y od p o w s z e c h n i e p o d a w a n e g o . W związku 
iz różną i n t e n s y w n o ś c i ą w z r o s t u t y c h e l e m e n t ó w , p r o p o r c j e m i e d z y n i m i są różne w 
¡poszczególnych o k r e s a c h życia (Tab2la 6). 

5. N a j w i ę k s z y m z m i a n o m w t r a k c i e r o z w o j u u l ega c iężar c iała . P roce . i t p r z y r o s t u 
\wynos i 216,4. Myszy z p i e r w s z y c h m i o t ó w w i o s e n n y c h s z y b k o o s i ą g a j ą p o k a ź n e r o z -
rmi?.ry i w a g ę . Osobn ik i u r o d z o n e p ó ź n y m l a t e m i jes ienią , w t y m s a m y m w i e k u są 
zznacznie m n i e j s z e (Taba la 2, 3). 

6. E l e m e n t y t rzcwioczaszk i w z r a s t a j ą i n t e n s y w n i e w c iągu ca łego o k r e s u rozwo-
j ju . Kośc i m ó z g o c z : s z k i o s i ąga j ą d o j r z a ł e r o z m i a r y już u f o r m m ł o d o c i a n y c h lub n ie -
zzhacznie t y l k o p o t e m w z r a s t a j ą . P r z y r o s t d ługośc i Cb. j e s t p r z e d e w s z y s t k i m w y n i -
I k i e m w z r a s t a n i a części r o s t r a l n e j czaszki (Tabe la 2, Ryc . 3). 

7. P o m i a r y szerokośc iowe i wysokośc iowe czaszki w y k a z u j ą n i e w i e l k i p r z y r o s t . 
\ W z w i ą z k u ze znaczn ie s zybszym w z r o s t e m n a d ługość , p r o p o r c j e czaszki u l e g a j ą 
zz w i e k i e m zmianie , czaszka s t a j e się s m u k l e j s z a (Taba la 2, Ryc. 4). 

8. Z j a w i s k o d e p r e s j i czaszki jes t s łabo w y r a ż o n e . M i e s i ą c e m k r y t y c z n y m jes t luty. 
\ W p e w n y m w y p a d k a c h z j a w i s k o to m o ż n a z a o b s e r w o w a ć w m i e s i ą c a c h j e s i ennych 
( ( T a b e l a 5). 

9. W o d ł o w a c h poza m i e s i ą c a m i j e s i e n n y m i p r z e w a ż a ł y samce . Z łowiono ich 302, 
s s a m i c 242. D y m o r f i z m p łc iowy jes t na ogól s ł abo w y r a ż o n y . Szczególn ie zaznacza się 
eon w długości ciała , n i eznaczn ie w i n n y c h w y m i a r a c h ciała i czaszki (Tabe la 1, 7). 

E X P L A N A T I O N S O F P L A T E S 

P l a t e L I I I . 
Pho t . 1—5. A b r a s i o n of den t i t i on in age g r o u p s I—V, re spec t ive ly . 

P l a t e LIV. 
P h o t . 6. Sku l l of an i nd iv idua l of t he 1st age g roup . 
P h o t . 7. Sku l l of an i nd iv idua l of t he 3rd age g roup . 
P h o t . 8. Sku l l of an i nd iv idua l of t h e 5th age g roup . 
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