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Introduction

In recent decades the population dyna-
mics and production factors of the game
animals have been the subject of rapidly
growing interest. A prerequisite of many
investigations within this field is a reliable
method of sorting the animals which are
to be studied into their age groups. It is
particularly essential to be able to dis-
tinguish between adult and immature ani-
mals, but in many cases this rough division
alone does not suffice.

In the case of immature mammals, work
has been done on a number of characters
which may be used with varying degrees
of success for a more specific division
into age groups. Foremost among these
are secondary dentition, the fusing of the
epiphyses of the limb bones and the
closing of the sutures of the skull, the
development of the baculum and the
weight of the eye lenses. Where older,
mature animals are concerned, however,
it has proved difficult to discover such
characters as would allow of a division
into age groups with any degree af accu-
racy.

In recent years, however, the presence
of annuli in the cementum and dentine
of the teeth has been demonstrated in
many species of mammals, making it
possible to deduce the age of the animal
from the number of these layers. Work
on this method of age determination has
been carried out chiefly in the United
States and in the Soviet Union (SERGEANT
1967, Kievezar & KiEINENBERG 1967),
while only few works of European origin

have appeared (Hewer 1964, MITCHELL
1967).

The structure of the layers has been
studied either directly from the cut sur-
faces of teeth which have been sawn
through, or from polished thin sections,
or from microscope preparations of decal-
cified teeth. While the dentine is depo-
sited within the pith cavity, gradually
filling it, the cementum is deposited exter-
nally around the root of the tooth, and
in most cases these cementum layers have
proved to be the most suitable for count-
ing. It is often difficult, however, and in
some cases even impossible to judge with
absolute accuracy the number of layers,
and thereby the age of the animal.

There is as yet no clear understanding
of the causes of fluctuations in the den-
tine and cementum deposits; the dis-
tinctness of the layers seems to fluctuate
not only from species to species, but also
within the same species from district to
district. It is to be hoped that further in-
vestigations into the deposits on and
within teeth will soon provide adequate
material for a discussion of the causes of
stratum formation and thus of the back-
ground for this important method of de-
termining the age of mammals. It is in
the hope of contributing to the collection
of such material that an account is given
here of the preliminary results of our
work on age determination in the red
fox (Vulpes vulpes L.) from canine tooth
sections. We also hope that the detailed
description of the preparation of sections
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and their interpretation will be of practi-
cal aid to others who might wish to try
this method of age determination.

The task of working out the most suit-
able technique and of preparing the spe-
cimens was carried out by one of the

co-authors of this paper, L.B.N,, at the
Zoological Institute, Arhus, and the in-
vestigation has come about as a result of
collaboration between the Zoological In-
stitute and the Game Biology Station.

The Material

When in 1964 rabies crossed the border
from Germany into Denmark (MULLER
1966, 1967), the Game Biology Station
at Kalo received a grant from the Danish
Ministry of Agriculture for »game biolo-
gical research in connection with the cur-
rent campaign against foxes and badgers
in South Jutland, with a view to prevent-
ing the spread of rabies« (JEnsEn 1966).
The investigatory work was concentrated
on the fox, which must be regarded as
the primary carrier of the disease among
Danish game species. As a part of the
investigations it has been sought to eluci-
date the factors governing population dy-
namics and in this connection a number
of methods of age determination of col-
lected foxes have been the subject of
enquiry. Here, however, we shall describe
only the work done on age determination
of foxes from canine tooth sections.

With a view to reducing the fox popu-
lation in the South Jutland region, and
thus to reducing the risk of a spread of
rabies, tail-money has been offered since
the spring of 1964 for all foxes shot with-
in a 60 km. wide zone north of the Ger-
man-Danish frontier (MULLER 1966). The
money is paid only on condition that the
dead fox is handed over to one of the
South Jutland incinerating plants where
workers from the Game Biology Station
have been able to examine the submitted
foxes and so to collect material.

During the period from October 1967
to January 1968, the collected material
included the front part of the lower jaw,
containing incisors and canines, and the
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lower half of a fore limb, with ulna and
radius, of all foxes submitted, about 500
in all. The canines and incisors of the
lower jaw were extracted, then dried and
stored. The bones of the forearm, ulna
and radius, were cleaned in the usual
manner by boiling and then bleaching
with hydrogen peroxide.

In Denmark most foxes are born in
March, and by means of the collected
bones it was possible to distinguish bet-
ween animals born the same year and
older animals from the fusion of the epi-
physes of the proximal part of the radius.
It was sometimes difficalt, however, to
distinguish first-year animals from older
ones, particularly with material received
in the latter part of the period, but here,
although the fusion of the epiphyses was
completed and the thickening of the bone
at the epiphysial margins had disappeared,
it was possible in most cases to distin-
guish accurately between young and older
animals from the surface structure of the
bone. For this, the existence of skeleton
material from foxes captured and marked
as cubs and later recaptured (JENsEN 1968)
was of substantial assistance.

Microscope preparations were then
made from the canine teeth of all ani-
mals which had been judged to be more
than a year old, as well as of all doubtful
cases, for further age determination. In
addition, preparations were made from
the teeth of a number of older animals
which had been collected during the peri-
od from May to September, 1967, and
from January to May, 1968.




Age determination in the red fox

Methods

For several reasons which will be ex-
plained later, it was the canines of the
lower jaw which were selected for the
histological age determination. In the la-
boratory the pieces of jaw were boiled for
about 20-30 minutes so as to allow the
teeth to be extracted without damage to
the cementum layer, particularly that in
the tip of the root.

The following procedure is an adapta-
tion of that of E. Remvers, Zoological La-
boratory, University of Oslo, Norway,
who kindly made available his unpub-
lished notes on procedure in age determi-
nation of reindeer. It will be seen that the
method resembles those adopted by other
authors in age determination of various
mammals (Krevezar &  KLEINENBERG
1967).

In the following, the technique of pre-
paring and staining sections will be given
in such detail as to enable even biologists
with only limited experience of histologi-
cal work to obtain acceptable results.
Readers skilled in histological technique
are advised to skim through this descrip-
tion.

The teeth are decalcified in about 30
cem of 5 9o HNOj; this takes about 48
hours. The more slender canines from
females are often decalcified in less than
24 hours, while teeth of male foxes may
take another 24 hours. To test whether
decalcification has been completed, the
teeth should experimentally be cut trans-
versally with a sharp knife near the border
of the enamel. When decalcification is
completed, the acid is removed by placing
the teeth in tap-water; this may be either
running water for about 24 hours, or a
bath, which is changed 3—4 times within
the next 3 days. Careful washing is essen-
tial, as remnants of the acid will rapidly
blunt the microtome knife. Decalcified

and washed teeth should be kept in water
to which a few crystals of thymol have
been added to restrain growth of bacteria.

The roots of the teeth are sectioned by
means of a freezing microtome. Longi-
tudinal sections parallel to the symmetri-
cal plane should be preferred as one and
the same section may then show zones in
the tip of the root and in the walls of
the pulpa, and as will be shown later, it
may be important to be able to compare
these two systems of annual zones. The
dense zones of the cementum layer are
most clearly visible in the tip of the root,
so that only the sections which strike
either this, or the end of the nerve in the
pulpa, need be retained. About 15-20
sections are required; 30 p is a suitable
thickness. Usually only one canine need
be sectioned, the other should be kept in
reserve.

As the sections are cut they are removed
gently with forceps and placed in a
dish of water, where they immediately
unroll. As the succession of the sections
is immaterial for this investigation, for
convenience all the required sections of
a tooth may be cut before mounting
starts.

Mounting is best performed as follows:
The slide, which has been rubbed with a
trace of albumen glycerol, is held in a
sloping position half submerged in the
water bath. The sections, which are actu-
ally very robust, are then placed on the
slide by means of a fine brush. In order
to save time during the later procedures
it is advisable to mount two or more sec-
tions on each slide. The slides are then
dried for at least half an hour (if requir-
ed, however, they can be kept for several
months) and they are now ready for
staining.

On the advice of Remmers, Mayers
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Haemalun was used, being a quick and
satisfactory stain:

. Haematoxylin, 1 gm.

. Distilled water, 1000 ccm.

. Sodium Iodate (Nal0Og), 0.2 gm.

. Potassium Aluminium Sulphate
(KAI(SO4)2), 50 gm.

e. Citric acid, 1 gm.

oo ot

a is solved in b and shaken vigorously,
then ¢, d and e are added in succession.
Usually chloral hydrate (50 gm.) is added
to Mayers Haemalun, but in RemMErs
opinion the contrast is better without
this.

This stain may be used again and again
and improves with use. After preparation
it should be allowed to stand exposed to
the air for about a week, otherwise the
first few slides will be inadequately stain-
ed. Staining with a fresh stain may take
10 minutes, whereas a much-used, old
and strong stain may overstain in 6-7
minutes, Should the stain get too strong
it may be diluted with distilled water. Af-
ter staining, the slides are washed in tap-
water for about 10 minutes, the stain then
turning blue.

Finally, the slides are mounted with
liquid (warm) glycerol-gelatine. If the co-
ver slip is warmed gently over a spirit
flame this mounting method is very quick.
Slides which are to be kept for years
should have the edges of the cover slip
sealed with Canada balsam or enamel.

Mention was previously made of rea-
sons for selecting canines in preference
to other teeth for age determination pur-
poses. Incisors are, of course, more easily
decalcified and can be used also (Plate
IV, Fig. 17), but as there is some relation
between thickness of cementum layer and
size of tooth, the zones in the slender in-
cisors may be so closely packed as to

complicate counting them. Furthermore,
the stout canines are easier to handle
than the delicate incisors. However, in
some cases where the roots of both cani-
nes were defective for some reason, in-
cisors served as a valuable substitute.

Complications may arise at various
stages in the procedure. One of the most
serious ones, fortunately not occuring very
frequently, was the presence of grains of
sand in the pulpa through damage to the
crown while the animal was alive. As but
a single grain of sand is enough to dam-
age the edge of the knife, teeth with
damaged crowns were not sectioned if it
could be avoided. If, however the other
canine should also be damaged or other-
wise useless, the following method was
successfully adopted: The tooth is fastened
to the microtome and cut until a few sec-
tions from the pulpa (i.e. sectioning
should be stopped when the pulpa shines
clearly through a thin wall of dentine).
These sections are as usually discarded.
The pulpa is then opened with slender for-
ceps and scraped free of sand, after which
sectioning can be resumed. Obviously
this rough handling will damage the walls
of the pulpa, and the fine zones seen here
are destroyed, but the zones of the cemen-
tum, which are usually more distinct, are
left undamaged.

Teeth consist of very hard material,
even when decalcified, and the microtome
knife blunts quickly. If many teeth are to
be sectioned it is therefore necessary to
have several knives, or to have easy ac-
cess to honing. Fortunately with this ma-
terial it is not imperative to have a per-
fect knife to get usable sections. Attempts
were made at using razor blades in a
specially recommended holder, but the
edge of the blades was too flexible for this
material.



Plate 1

Plate I. Canines of 5 foxes of known age (ear-marked as cubs).

Fig. 1. No. 3151-52. Q@ shot 17.2.1967, 11 months old.
Fig. 2. No. 3103-04. & shot 16.11.1967, 8 months old.
Fig. 3. No. 3128-29. @ shot 29.1.1968, 22 months old.
Fig. 4. No. 3215-16. & shot 6.2.1968, 23 months old.

Fig. 5. No. 3113-14. & shot 19.12.1967, 21 months old.



Plate 1. Canines of 5 foxes of unknown age showing the different number of layers in the cementum.

Fig. 6. No. D3601. Q shot 7.11.1967. No dense zones in the cementum; from the epiphysial closure
of the radius judged to have been born in the same year, i. e. 8 months old.

Fig. 7. No. D3445. & shot 23.10.1967. One dense zone in the cementum; presumed age 11/2 years.

Fig. 8. No. H404. Q@ shot 21.10.1967. Two dense zones in the cementum; presumed age 2'/2 years.

Fig. 9. No. D3535. & shot 30.10.1967. Three dense zones in the cementum; presumed age 3%/2 years.

Fig. 10. No. D3568. Jshot 6.11.1967. Five dense zones in the cementum; presumed age 5'/2 years.
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Plate 111

Plate 1II. Canines of foxes of unknown age, illustrating problems in counting cementum layers.

Fig. 11. No. D3854. Q shot 12.1.1968. The cementum layer is partly destroyed between the 3rd and
4th dense zones. To the right in the picture the cementum layer is, however, intact and the
dense zones (5) can be counted.

Figs. 12, 13 and 14. No. D3665. & shot 22.11.1967. At the tip of the root the cementum layers
have partly been destroyed (12). On the side of the tooth the cementum layers are undisturbed,
and five dense zones can be counted (13 and 14}.

Fig. 15. No. D3688. 3 shot 29.11.1967. Two dense zones are visible in the cementum; proximal to
the inner one a fine line is situated, seemingly formed during the first autumn of the
animal. Presumed age 2/2 years.



Plate IV

19

Plate IV. Canines and incisors of foxes of unknown age showing cementum and dentine layers.

Figs. 16 and 17. No. D3460. & shot 25.10.1967. Canine (16) and incissor (17) showing two dense

zones.
Fig. 18. No. D3627. @ shot 20.11.1967. Canine showing four dense zones in the dentine at the end

of the pulpa.
Fig. 19. Section of the same tooth as in Fig. 18. Four dense zones in the cementum are seen.
Fig. 20. No. D3782. & shot 12.12.1967. Canine showing four dense zones both in the cementum

and in the dentine near the pulpa.
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Age determination in the red fox

Interpretation of the sections

As previously mentioned, several au-
thors have found a relation between dense
zones in the cementum layer of the teeth
and the age of various mammals. How-
ever, the red fox has not previously been
the subject of such an investigation; the
nearest relatives for which annuli are
known being the polar fox (Alopex lago-
pus) (KLEINENBERG & KLEVEZAL 1966) and
the coyote (Canis latrans) (LINHART &
Knowrron 1967). The primary aim of
this investigation was therefore to show
the presence of dense zones in the cemen-
tum layer and to prove or disprove some
relation between these zones and other
age characters of the animal, particularly
the epiphysial junction of the limb skele-
ton.

No captive foxes of known age were
available, but in the course of the investi-
gation some foxes which had been ear-
marked as cubs during the initial stages
of the investigation were shot (JENSEN
1968). The age of 5 marked individuals
examined is shown below:

No. Born Shot Age

3103-04 & March, 1966 16.11.1966 8 months
3151-52 @ March, 1966 17.2.1967 11 months
3113-14 & March, 1966 19.12.1967 21 months
3128-29 @ March, 1966 29.1.1968 22 months
3215-16 & March, 1966

6.2.1968 23 months

On Plate I photographs of the roots of
canines of these 5 animals of known age
are shown. It will be noted that the teeth
of the first two cubs, which are under a
year old, lack dense zones in the cemen-
tum layer (Figs. 1 & 2), this layer being
characteristically uniform. In all the last
three, however, which are nearly two
years old, a dense layer has been formed.

From these 5 foxes of known age it is
seen that in the red fox the first dense
cementum layer is laid down between the
first and second autumn of life of the ani-

mal. Supporting evidence for the assertion
that the first annulus is formed during
that period was obtained by sorting the
material according to the epiphysial junc-
tion of the limb skeleton. In the material
from October and November in which
foxes born the same year could easily be
recognised, canines from the young ani-
mals showed no dens layers and older
ones showed one or more dens layers. This
is in accordance with the findings of
KreNENBERG & KrevezaLr (1966) for the
polar fox, but in contrast to the findings
of LingarT & Knowrron (1967) for the
coyote where the first dense cementum
layer does not appear until the age of
nearly 24 months.

The present investigation gives no in-
formation as to the time interval between
two successive layers of cementum. How-
ever, it seems reasonable to assume that
the dense layers are formed by annual
increments as has been found with other
mammals examined.

On Plate 11, sections from the teeth of 5
foxes of unknown age are shown. Fig. 6
is the canine of a fox shot on 7.11.1967
and according to the degree of epiphy-
sial fusion in radius it is a cub of the
same year, i. e. it is about 8 months old.
Fig. 7 is interpreted as being about 1'/2
years old (shot 23.10.1967), Fig. 8 about
21/s years old (shot 21.10.1967), Fig. 9
about 3%/2 years old (shot 30.10.1967)
and Fig. 10 about 5'/2 years old (shot
6.11.1967). Fig. 8 also clearly demonstra-
tes that the first layers often consist of
many faint layers, these seeming to be-
come packed together as the animal
grows older. This phenomenon may also
be seen in Figs. 3-5 and 9.

Unfortunately not all sections are so
easily interpreted as the four examples
shown in Figs. 7-10. However, with some
experience most of the sections are inter-
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pretable. In the present material of about
200 sectioned teeth only 4 were rejected
and about 10 are dubious.

On Plate III, Figs. 11 & 12 show a
phenomenon which was seen in about
7 %0 of the teeth examined. Here the ce-
mentum Jayer had been destroyed for
some reason when the animal was about
3-5 years old, and new cementum had
subsequently been deposited. As a destruc-
tion of this nature is usually found in
both the canines as well as in the incisors
of the animal, it is reasonable to suppose
that it is caused by some form of gene-
ral debility. Of course a disturbance in
the cementum layer will influence the
dense zones as well, often making such
teeth difficult to interpret. Frequently,
however, only the tips of the roots have
been destroyed, while the layers on the
sides of the root may be undisturbed, as
is seen in Fig. 11, right. In Figs. 13 & 14
the more lateral part of the tooth shown
in Fig. 11 is seen, here the zones are quite
distinct and easily counted. In using this
method it is important to check the fact
that the oldest layer on the side of the
root is identical with the oldest layer in
the tip of the root, as the first dense zone
formed is often of less extension than the
following zones.

Plate III, Fig. 15 shows another pheno-
menon which may complicate counting
the annuli. The tooth shown has two dis-
tinct dark zones; however, proximal to
these a faint line is seen, seemingly form-
ed during the first autumn of the animal.

As previously mentioned, annuli may
also be found in the dentine which slowly
fills up the pulpa. In the red fox these
annuli are usually quite indistinct; how-
ever, in a few individuals they are seen
clearly and can be counted (Plate IV, Fig.
20). As will be seen in Fig. 18, annuli
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may also be visible at the end of the
pulpa; unfortunately these annuli are not
distinct in all individuals, either. Thus it
is clear that only the annuli of the ce-
mentum layer provide a character suffici-
ently constant as to be usable for age
determination of a population. However,
distinct annuli in the dentine may by
mere chance be found in just those ani-
mals in which counting of the cementum
annuli presents difficulties, so that this
alternative should not be overlooked.

Special interest pertains to the physio-
logical background for the forming of
annuli in the teeth or skeleton of various
mammals. The reason for the annual
rthythm in the laying down of the mate-
rial is not yet understood. To throw light
on this problem it is essential to find out
exactly at what time of year the dark and
light zones respectively are laid down in
the cementum. The bulk of the present
material was collected during the period
October to January, but also canines from
foxes shot in other seasons of the year
have been examined.

It should be noted that it is rather diffi-
cult to decide which zone is the last form-
ed: a narrow, dark one, or a broader, light
one. The results clearly show that the
light zones are laid down from Septem-
ber — October onwards. Unfortunately
the dark zones are more problematical,
being less easily discernible than the light
ones; an added complication is that the
stain may tend to concentrate at the outer
edge of the cementum, even though there
is no dark zone there (Fig. 2). An outer
dark zone is distinctly seen in teeth of
animals shot during the period June -
September. However, the teeth of some
animals shot 2—-3 months earlier (Febru-
ary — May) do seem to show a similar
zone.



Age determination in the red fox

Results

The tested technique clearly offers
valuable possibilities for absolute age
determination of Danish foxes. The tech-
nique is not unduly demanding, and can
therefore be used for a material consisting
of a large number of animals, the more
so if it is possible to sort out in advance
the large percentage of animals less than
a year old. The method calls for consider-
able experience, particularly in the inter-
pretation of sections; here prior posses-
sion of material comprising teeth of
known age for comparison is a very
valuable asset.

The prime object of this paper was to
describe the tested technique of age deter-
mination; it is the intention to incorporate
the present biological results in a future
treatment of a larger material designed to
elucidate factors of population dynamics.
For this reason only brief comments are
appended to the findings on age distribu-
tion of the material examined.

From mid October, 1967, to mid Janu-
ary, 1968, material was collected from
522 foxes killed in the South Jutland re-
gion. From the degree of fusion of the
epiphyses of the radius and from sections
of teeth prepared for the microscope it
was possible to relate 518 to their age
groups; distribution was as shown in
Table 1. In a number of instances the
exact age classification was not without
some degree of uncertainty, but in only

4 cases was it found to be impossible to
determine the age on the basis of the
collected material.

Age in years d Q g+ ¢
/-1 255 134 389
1Y/2-2 33 25 58
21/2-3 20 18 38
3t/2-4 11 6 17
41/2-5 2 3 5
5%/2-6 5 2 7
6Y/2-7 1 4
? 3 1 4
| 332 190 522

Table 1. Age distribution of the 522 foxes collec-
ted.

Noteworthy is the fact that the majo-
rity of the animals received (75 %) were
/2 to 1 year old; this corresponds to 7
young animals for each adult vixen.
However, experience from previous in-
vestigations within the field of game bi-
ology has shown that the toll from hunt-
ing and shooting or from trapping does
not comprise a representative section af
a population, and the same is undoubtedly
true of the foxes collected in this case.
It is to be presumed that the chances of
survival are better for foxes over a year
old, but the age distribution shown in
Table 1 suggests that but a small percent-
age of foxes attain ages exceeding 5 years.
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Dansk Resumé

Aldersbestemmelse af raeve (Vulpes vulpes L.) pd grundlag af snit af
hjernetenderne

En teknik til aldersklassificering pa
grundlag af lagstrukturer i tandcementen
omkring tandroden er blevet provet pi et
materiale af reve (Vulpes vulpes L.) fra
Danmark. Til undersggelsen benyttedes
en hjornetand, der blev afkalket i 5 %
HNO3 og snittet pa frysemikrotom (30 p);
hvorefter snittene blev farvet med Mayers
Hemalun.

Tavle I viser snit fra reeve af kendt al-
der. Tavle II viser snit fra reeve af ukendt
alder med forskelligt antal tydelige lag i
tandcementen. Tavle III og IV viser snit
fra reeve af ukendt alder, hvor en optel-
ling af lagstrukturer er vanskelig. Til tider
kan man ogsa iagttage en lagdeling i den-
tinen ind mod pulpahulen svarende til
den, man finder i cementen (fig. 18 og
20).

De brede, lyse lag i tandcementen dan-
nes om efteriret. Det er vanskeligt at af-
gore, hvorndr de smalle, morke lag dan-
nes. De findes tydeligt hos dyr skudt i

forsommeren, og méske dannes de allerede
i februar—marts.

Hvert &r dannes et markt og et lyst lag,
og dyrets alder kan derfor bestemmes ud-
fra antallet af lag.

I tabel 1 er vist aldersfordelingen blandt
522 reeve skudt mellem midten af oktober
1967 og midten af januar 1968.

De fleste unge reeve var det muligt pa
forh&dnd at udskille, fordi der endnu var
spor af vaekstzonen i forbensknoglen spo-
lebenet. Af sidanne individer blev der
derfor ikke fremstillet tandsnit, men alle
de gvrige blev aldersbestemt pa grundlag
af tandsnit.

Den fundne aldersfordeling tyder pa en
hurtig omseetning i den danske revebe-
stand, der er udsat for ret kraftig jagt.
Reeve under 1 &r udger s& stor en del af
de skudte dyr (75 %), at man ma antage,
at de er forholdsvis lettere at komme til
at skyde end aldre reeve.

Pesrome Ha PYCCKOM SI3BIKE:
Onpenenenne Bo3pacta jmcun (Vulpes vulpes L.)
HO Cpe3aM KJIBIKOB.

MeToAHKa ONpeNeNIeHUst BO3pacTa IIo
CTIOHMCTHIM CTPYKTypaM B 3yOHOM IieMeHTe
BOKpYT KOpHeit 3y60B 6blia HcrpoboBana
Ha Matepmane jumcmi (Vulpes vulpes L.)
u3 Jamumu. Jlns wccnemoBaHus OBIT HC-
MONB30BaH KJIBIK, AEKAJBIHHAPOBAHHEIH
B 5% HNO; u pesaHblif Ha 3aMOPaXKH-
paroleM mukporoMe (30 MK), mocie 4ero
cpesbl ObUTH OKpalleHBl IeMallayHOM
Maitepa.

Tabu. I moxassIBaeT Cpesnl, HOIYYeH-
HbIe OT JIHCHIl B3 BECTHOTO Bo3pacTa. TabiL
11 moxasniBaeT Cpe3bl OT JIHCHI, HEH3BECT-
HOTO BO3pacTa € pPasiHYHBEIM YHCJIOM
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OTYETJIHBLIX CJIoeB B 3yOHOM IEMEHTE,
Tabu. III u IV noxa3sBatoT cpe3sl, Oay-
YeHHBIE OT JIMCHIT HEH3BECTHOI'O BO3PACTa.
B KOTODHIX TpPYLHO CYUTAThL CJOEBBIE
CTPYKTYphL VIHOTHA B NSHTHHE, CMEKHOM
¢ IIOJIOCTHIO TMYJIBIIBL, TAKKe HabmronaeTCs
pasliefieHie Ha CIOH, COOTBETCTBYIOLIEE
TOMY, KOTOpoe HabiromaeTcs B LEMEHTE
(dur. 18 u 20).

Iupoxue, CBETAbIE TOJOCH B 3yOHOM
neMenTe oOpasyroTcs OCeHbIO. TpyaHo
ompeNenuTh, Korza obpasyroTca Y3KHe,
TEMHBIC TIOJIOCEI; BO3MOJXHO, 4YTO 3TO
TIPOHCXOAUT B KOHIE 3MMBL B KaxnoMm
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Results

The tested technique clearly offers
valuable possibilities for absolute age
determination of Danish foxes. The tech-
nique is not unduly demanding, and can
therefore be used for a material consisting
of a large number of animals, the more
so if it is possible to sort out in advance
the large percentage of animals less than
a year old. The method calls for consider-
able experience, particularly in the inter-
pretation of sections; here prior posses-
sion of material comprising teeth of
known age for comparison is a very
valuable asset.

The prime object of this paper was to
describe the tested technique of age deter-
mination; it is the intention to incorporate
the present biological results in a future
treatment of a larger material designed to
elucidate factors of population dynamics.
For this reason only brief comments are
appended to the findings on age distribu-
tion of the material examined.

From mid October, 1967, to mid Janu-
ary, 1968, material was collected from
522 foxes killed in the South Jutland re-
gion. From the degree of fusion of the
epiphyses of the radius and from sections
of teeth prepared for the microscope it
was possible to relate 518 to their age
groups; distribution was as shown in
Table 1. In a number of instances the
exact age classification was not without
some degree of uncertainty, but in only

4 cases was it found to be impossible to
determine the age on the basis of the
collected material.

Age in years g Q g+ ¢
1/2-1 255 134 389
1Y/2-2 33 25 58
2Y/2-3 20 18 38
31/2-4 11 6 17
41/2-5 2 3 5
51/2-6 5 2 7
6'/2-7 3 1 4
? 3 1 4
| 332 190 522

Table 1. Age distribution of the 522 foxes collec-
ted.

Noteworthy is the fact that the majo-
rity of the animals received (75 %) were
/2 to 1 year old; this corresponds to 7
young animals for each adult vixen.
However, experience from previous in-
vestigations within the field of game bi-
ology has shown that the toll from hunt-
ing and shooting or from trapping does
not comprise a representative section af
a population, and the same is undoubtedly
true of the foxes collected in this case.
It is to be presumed that the chances of
survival are better for foxes over a year
old, but the age distribution shown in
Table 1 suggests that but a small percent-
age of foxes attain ages exceeding 5 years.
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roxy obpasyeTcss 0 OZHOMY TEMHOMY H
OIHOMY CBETJIOMY CJIOK0, TaK YTO BO3pacT
SKABOTHOTO MOKHO ONPEIEIHTH IO YHCILY
COEB.

B 1abus. I mokazaHO pacupelieneHue 1o
BO3pacTy 521 mucmmsl, YOUTHIX OT cepe-
mausl OKTAOps 1967 1. 1m0 CcepemuHEI
suBaps 1968 r.

BONBIIHHCTBO MOJIOABIX JIUCHIT MOXHO
OpUIO  TIpEedBapUTENbHO BHIOPATh, Tak
KaK y HHX eme OBUIH CNIel(BI 30HBl PocTa
xocTr mepenueit morm (radius). OT Taxux

ocobeif ToaTOMy He OBLIIO NPHrOTOBICHO
3yOHBIX CPe30B, HO BO3PACT BCEX OCTallb-
HEBIX OBUI ompenesieH no cpe3aM 3y6oB.
O0uapyXeHHOe pachpeielesieHye 10
BO3PACTY yKa3bIBaeT Ha OBICTPHIH 060opoT
MATCKOTO COCTaBa JIHCHI, SIBIISIOILUXCS
MPEeIMETOM HOBOJIPHO MHTEHCHBHOH 0XO-
T, Tax Kax JMCHOBI MOJOXe l-ro roxa
COCTABJISIIOT O4YE€Hb COJIBIIYIO YacTh BCEX
youTsix ocobeit (759%), HYXKHO Ipemo-
JlaraTh, 4TO OXOTHHKaM Jierye yraercs
oOpIBaTE HMX, 9eM 0o0Jiee CTABIX JIHCHIL
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