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Establishing of a proper m ethod enabling fast and precise age de­
term ination  is of great im portance for analysis of aging phenom ena 
in anim al populations. The M itchell’s technique is especially useful 
in studies on cervids. I t is suggested to introduce the  M itchell’s techn i­
que instead of the m ethod currently  used by Polish H unting Councils.

[Dept, of W ildlife Research, Institu te  of E nvironm ental Biology, Ja - 
giellonian University, K arasia 6, 30—060 Krakow , Poland]

The estim ation of tooth wear pa ttern  belongs to the commonest 
metod employed for the age determ inatgion on the red-deer Cervus  
elaphus). This technique is based on the fact that the teeth of juvenile 
specimens are provided w ith deep crests the depth of which decreases 
in course of time. The m ethod is commonly used by hunters in  order 
to determ ine the age of shot males of the roe deer, red  deer, and moose. 
In the 1960s, a num ber of scholars began to estim ate the age of cervids, 
considering the am ount of layers in the dentine of in cement; of them , 
Mitchell (1963) determ inated the age of Cervus elaphus, while Klevezal 
and K leinenberg (1967) did it for Capreolus capreolus.

In the present study, 107 mandibles of red-deer males coming from the forest 
inspectorate of Komańcza were examined. The age of the red-deer was previously 
determined by game managers of the inspectorate according to the tooth wear 
pattern. The age of the mandibles was then estimated in the laboratory on the 
basis of the annual growth of cement. The incisors were first examined, with 
the employment of histological techniques. The teeth were decalcified in 3.7#/o 
hydrochloric acid during 24 hours (Zekor, 1984), and after the décalcification, the 
incisors were cut along the axis of roots into sections of 16 micrometers thick 
with use of the freezing microtome. After staining by Giemsa the preparations
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w ere w ashed w ith distilled w ater and then dried. The layers of the annual growth 
can be observed in m agnification X10 under the optic microscope. This m ethod 
enables determ inations of the age w ith an utm ost accuracy but it requires la ­
boratory equipm ents. Because of this reason a p art of the m andibles was ad ­
ditionally exam ined w ith use of the less tim e-consum ing m ethod of Mitchell (c/. 
O htaishi & H achiya 1985). This m ethod is also based on the  analysis of the an ­
nual growth of cem ent bu t it does not require complex laboratory  procedures.

On this account, the firs t m olar was extracted  so th a t the root rem ained not 
dam aged. I t was then cut in  half along the root by saw and polished with| 
w hetstone. In result, layers of the annual growth become visible between the  
roots. In order to receive a better display of these structures, the tooth was sunk 
in the pure alcohol for about five m inutes. A fterw ards, th e  layers of the annual 
growth w ere observed under a binocular microscope. In  the red-deer, the complete 
perm anent dentition  appears in the age of about 30 m onths. Considering th a t 
the firs t incisor (II) appears in the  age of 16 m onths and the firs t m olar (Ml) 
afte r 12 m onths, it was necessary to add a year to each age estim ate (Bobek 
et al. 1984). The above two m ethods w ere used for the exam ination of 40 m an­
dibles. A fter ascertainm ent of uniform ity of the results, the rem aining m andibles 
w ere estim ated w ith the em ploym ent of th e  la tte r technique.

Comparison of the results based on the tooth wear pa ttern  w ith those 
received in the p resen t work reveals that the form er age estimates, 
provided by hunters, were correct in 22% only; the age was under­
estim ated in 12% and overestim ated in 65%. The most significant errors 
occurred in reference to the male red deer of age 7—8 years. Erroneous 
age estim ates based on the tooth w ear pa tte rn  resu lt from a peculiar 
system  of shots obligatory in Poland. Shots of male red  deer up to the 
age of 10 years are regulated by the selection criteria (i.e. that only 
specimens w ith untypical antlers are killed), while these regulations do 
not concern older animals. According to the rules in  force, the person 
responsible for age estim ates is not a hun ter bu t a quide and the la tte r 
is aw arded for every proper shot. These factors involve a tendency to 
overestim ate the age of the killed red  deer so tha t the anim als rep re ­
sented an older age group. A sim ilar situation occurs in the case of roe 
deer. According to Szabik (1973), only 26% of age estim ates w ere car- 
rect, while 64% of them  were overstated and 10% understated. In  order 
to elim inate erroneous age determ ination, one should estim ate age of 
anim als from  different environm ents and then m ake a list of patterns 
of a series of m andibles w ith designated absolute ages. Having had the 
patterns, Polish Hunting Councils would not overstate age so often.

In the Carpathians, the m axim um  w eight of antlers is received by 
m ales of age 13 years (Bobek & Kosobudzka, unpubl.). A transfer of the 
age lim it of anim als subm itted to the selection shots from  10 to 12 years 
would improve the population s truc tu re  of these animals. The criteria
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em ployed up to now are appropriate for lowland animals that m aturate 
earlier.

In troducing a method that enables fast and correct age estimations is 
very  im portan t for analysis of the age structu re  of populations. A lthough 
the previously used methods are very  accurate, they are highly labour- 
-consuming. An employm ent of the histological techniques (i.e. staining 
by Giemsa and haem atoxylin) require use of m any reagents. Moreover, 
these m ethods need laboratory equipm ent {e.g. freezing microtome), in ­
accessible for general public. In its accuracy, the method of Mitchell is 
not inferior to the other techniques, w hereas it is much easier to use. 
The em ploym ent of this technique for the age determ ination in red deer 
would elim inate erroneous estim ates made by both the Commission of 
H unting Trophies and hunters themselves. Nevertheless, the m ethod of 
M itchell cannot be used in reference to all game animals. The satisfactory 
results can be received exclusively for larger species of deer as well as 
for those anim als in which the thickness of layers of the annual growth 
exceeds the value of 50 m icrom etres (Ohtaishi & Hachiya, 1985). In such 
cases the colouration is not necessary because the layers of the annual 
growth are well visible under a binocular microscope. Regarding other 
anim als characterized by narrow er layers, the histological techniques 
are necessary. It should be stressed that the histological m ethod employed 
in the present work, despite some difficulties, is sim pler than other his­
tological techniques, i.e. colouration by haem atoxylin, used up to now 
for the age determ ination. Its fau lt is Giemsa’s decolonization that 
makes it impossible to store preparations for a longer time.
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EXPLANATION OF PLATE VI

Fig. 1. Cross-section of the incisor of the six years old male. 1, 2, 3, 4, 5 —
annual growth layers. X450.
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