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Teeth eruption pattern 
in Cantabrian chamois Rupicapra pyrenaica parva
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A teeth  eruption pattern for Cantabrian cham ois Rupicapra pyrenaica parua 
(Cabrera, 1911) was presented (Cantabrian M ountains, North o f Spain). Permanent 
teeth eruption order was as follows: (Mi M 1) M 2 M2 Ii M3 M3 (PM 2 PM3) (PM i P M 1 
PM 2 PM 3 I2) I3 I4. The eruption time was: Mi and M 1 at 2 -3  months, M2 and M 2 be
tween 9 and 13 months, M3 and M 3 between 22 and 25 months. Lower and upper pre
m olars and I2 emerged at 2 5 -2 9  months. I3 emerged at 3 6 -3 7  months, and the last 
tooth erupting was I4, between 36 and 46 months. The early eruption in Cantabrian 
chamois in relation to other chamois subspecies was discussed, and it was suggested 
that possible advantages relate to chewing efficiency and a wider age-related use of 
vegetation.
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Introduction

There are many methods used to age mammals (Klevezal and Kleinenberg 
1967, Morris 1972). One of the most commonly used is the tooth eruption pattern 
(Caughley 1965, Hemming 1969). This method allows animals to be aged under 
field conditions, although it is limited to a short age range, depending on when 
lower and upper jaw tooth-rows are fully erupted. In chamois the most frequently 
used aging method is the horn growth rings (Couturier 1938, Bargagli and Lovari 
1984, Perez-Barberia et al. 1996), although other methods are useful under 
particular conditions (tooth wear -  Perez-Barberia 1994, cementum annuli -  
Perez-Barberia and Fernandez-Lopez 1996). In the literature very little informa
tion on teeth eruption in Cantabrian chamois Rupicapra pyrenaica parva (Cabrera, 
1911) is currently available (Perez-Barberia 1994) and this work only deals 
specifically with lower jaw tooth-row. The aim of this study has been to describe 
teeth eruption pattern in Cantabrian chamois, and draw comparisons with 
patterns for other chamois subspecies.
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Study area and methods

Between 1982 and 1994, 210 lower and 152 upper jaw s o f  Cantabrian chamois from sport hunting, 
m anagement culls and natural mortality were collected in the Cantabrian Mountains (northern 
Spain). Jaws were boiled in water and cleaned by hand. The sex of each specimen was recorded and 
aged using the birth date and death date in the case o f animals younger than 1 year. The horn growth 
rings method was used for older animals (Perez-Barberia et al. 1996). Birth date was taken to be the 
1st May (Perez-Barberia 1994). In both methods the month of death was rounded to the next whole 
month (eg an animal which died on 15 June was considered to be 2 months old). We considered that 
a tooth had erupted when it protruded from the alveolus in at least one jaw  tooth-row  (left or right) 
(Vigal and Machordom 1985, Simpson 1986). The use of this sort o f tooth emergence is better than 
gingival emergence, since to observe the latter in jaw  bones it is necessary that some stain remains 
on the tooth crown (Simpson 1986, Perez-Barberia 1994). The eruption of each tooth was expressed 
as the number o f  animals showing the erupted tooth. The eruption time for a tooth was the period 
between which at least one animal and all animals o f the same age showed the erupted tooth. 
Although data were not available for all o f the months prior to full tooth-row eruption, we decided to 
show this information monthly, since details were lost when the data were pooled into periods. Teeth 
terminology adopted was that used by Couturier (1938): I -  incisor, M -  molar, PM -  premolar. 
Subscripts and superscripts indicate lower and upper teeth, respectively. Lower and upper case is 
used to represent deciduous and permanent teeth, respectively.

Results

At 1 month of age all deciduous lower teeth had erupted, and within 2 to 3
months all deciduous upper teeth emerged. The eruption order of the permanent
teeth was the following: (Mi M 1) M2 M2 Ii M3 M 3 (PM2 PM3) (PMi PM PM2 PM3
I2) I3 I4 (brackets indicate teeth erupting at the same time; Table 1). The eruption

1 2 time of the teeth was: M i and M at 2 -3  months, M 2 and M at between 9 and
o

13 months, M3 and M at between 22 and 25 months of age. Lower and upper 
premolars and I2 emerged at 2 5 -2 9  months. I3 emerged at 3 6 -37  months, and 
the last tooth erupting was I4 , between 36 and 46 months. All animals older than 
46 months (144 individuals) showed emergence of all permanent teeth (Table 1).

Discussion

Collecting large samples of Cantabrian chamois younger than 4 years of age 
and with known death date is difficult, since these animals are seldom included 
in hunting or management culls. Therefore, information about tooth eruption 
between 1 and 46 months of age was not available for all months, however, the 
main conclusions presented here should still be valid. All permanent teeth emerged 
between 36 and 46 months of age and teeth eruption pattern is therefore useful 
for aging chamois up to this age. Beyond this age other methods should be used 
(eg cementum annuli -  Perez-Barberia and Fernandez-Lopez 1996; horn growth 
rings -  Perez-Barberia et al. 1996). Our data indicate that up to 2 years old age 
can be estimated with an error of < 4 months. The eruption pattern is the unique



Table 1. Age (in months) o f eruption o f permanent teeth of Cantabrian chamois Rupicapra pyrenaica parva  from Cantabrian Mts (Spain). The 
number o f animals with the type o f emerged tooth is shown. Ii -  incisors, PMi -  lower premolars, Mi -  lower molars, PM1 -  upper premolars,
M1- upper molars, n is the number o f jaws in each class. Slash separates the number of lower and upper jaws. - no available information.

Age 1 3 8 10 12 13 14 15 16 17 22 23 24 25 26 27 28 29 32 35 36 37 39 40 41 46

n 2/2 1/1 2/2 2/2 2/2 4/4 1/1 3/0 1/0 1/0 3/3 8/8 1/1 7/7 2/2 3/2 3/2 4/0 1/1 1/1 3/3 6/6 1/0 2/0 2/0 13/13

Ii 0 0 0 0 0 1 0 1 1 1 3 8 1 7 2 3 3 4 1 1 3 6 1 2 2 13
12 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 2 3 4 1 1 3 6 1 2 2 13
13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 1 2 2 13
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 0 1 13
PM i 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 3 2 2 0 1 3 6 1 2 2 13
p m 2 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 3 3 3 1 1 3 6 1 2 2 13
p m 3 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 3 3 3 1 1 3 6 1 2 2 13
M i 0 1 2 2 2 4 1 3 1 1 3 8 1 7 2 3 3 4 1 1 3 6 1 2 2 13
m 2 0 0 0 2 2 4 1 3 1 1 3 8 1 7 2 3 3 4 1 1 3 6 1 2 2 13
m 3 0 0 0 0 0 0 0 0 0 0 3 7 1 7 2 3 3 4 1 1 3 6 1 2 2 13
PM 1 0 0 0 0 0 0 0 - - - 0 0 0 7 1 2 2 - 1 1 3 6 - - - 13
PM2 0 0 0 0 0 0 0 - - - 1 1 0 7 2 2 2 - 1 1 3 6 - - - 13
PM3 0 0 0 0 0 0 0 - - - 1 1 0 7 2 2 2 - 1 1 3 6 - - - 13
M 1 0 1 2 2 2 4 1 - - - 3 8 1 7 2 2 2 - 1 1 3 6 - - - 13
M2 0 0 0 0 2 3 1 - - - 3 8 1 7 2 2 2 - 1 1 3 6 - - - 13
M3 0 0 0 0 0 0 0 - - - 1 3 0 6 2 2 2 - 1 1 3 6 - - - 13

Table 2. Eruption time (in months) o f  lower jaw  teeth in Rupicapra genus. 1 Eruption time is given in years.

Taxa and locality Mi Ii m2 12 Ms PMi pm2 pm3 Is 14 References

R. rupicapra (Europe) 3 15 15 27 27 28 28 28 30-35 38-44 Couturier 1938
R. rupicapra (Europe) 4 -5 16 16-17 28 28-30 - - - 32 -38 35-40 Knauf and Schöeder 1975
R. rupicapra  (France) 4 16 16 28 32 32 32 32 40 44 Pflieger 1982
R. pyrenaica parva 3 l 1 l 1 21 2 1 2 -3 1 2 -3 1 2 -3 1 3 1

COA1CO Pérez-Barbería 1994
(Cantabrian Mts, Spain) 

R. pyrenaica parva 2-3 13-15 9-10 25-28 22-24 25-29 25-29 25-29 36-39 36-46 Present study
(Cantabrian Mts, Spain)
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method providing estimations of age around months when the death date is 
unknown, and useful when horns are not present or damaged.

Teeth eruption pattern of Cantabrian chamois was consistent with the pattern 
given by other authors for the genus (Rupicapra rupicapra -  Couturier 1938, 
Knauf and Schóeder 1975, Pflieger 1982; R. pyrenaica parva -  Pérez-Barbería 
1994) (Table 2), and similar to Bovidae species (Sokolova and Reshek 1961, 
Caughley 1965, Vigal and Machordom 1985). Generally, teeth of Cantabrian 
chamois erupted earlier than those of Rupicapra rupicapra (Table 2). However, 
these differences between patterns can be due to (1) differences in pooling of 
months, (2) variability in relation to sample size between studies, or (3) different 
eruption definitions, since several months pass between the eruption in bone 
surface and the eruption in the occlusal plane. On the other hand, if the differences 
between patterns are consistent, the early eruption in Cantabrian chamois would 
confer some advantages over the rest of the European chamois species. The 
oclussal surface and cutting edges are important parameters defining tooth 
chewing efficiency (McArthur and Sanson 1988, Wilding 1993, Gross et al. 1995), 
although these parameters are only functional when the tooth reaches the occlusal 
plane. Therefore, early eruption in Cantabrian chamois may confer an advantage 
in relation to chewing efficiency and a wider range of age-related vegetation use. 
However, more information is required to test this hypothesis.
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