
Coat change of roe deer in Foreste Casentinesi, Monte Falterona and 
Campigna National Park from march 1996 to december 2000

S. Laficara1, M. Lucchesi1, P. Varuzza2, M. Apollonio2

1 Ethology, Ecology and Evolution Department, University of Pisa, via A. Volta 6, 56126 Pisa.
2 Zoology and Biological Anthropology Department, University of Sassari, via Muroni 25, 07100 Sassari.

Coat change of roe deer in Foreste Casentinesi, Monte Falterona and 
Campigna National Park from march 1996 to december 2000

S. Laficara1, M. Lucchesi1, P. Varuzza2, M. Apollonio2

1 Ethology, Ecology and Evolution Department, University of Pisa, via A. Volta 6, 56126 Pisa.
2 Zoology and Biological Anthropology Department, University of Sassari, via Muroni 25, 07100 Sassari.

Here we are presenting data on roe deer (Capreolus capreolus) inhabiting the south side of the Foreste 
Casentinesi, Monte Falterona e Campigna National Park, characterised by the presence, of four species of 
ungulates, roe deer, red deer (Cervus elaphus), fallow deer (Dama dama), mouflon (Ovis orientalis musimon) 
and wild boar (Sus scrofa) living in simpatry with nearly no hunting pressure by man and with the presence of
the wolf.
We carried out direct observations with the aim to investigate spring and fall adults coat change. This is a 
scarcely known aspect of deer biology influenced by both environmental and biological factors. The different 
development of coat change has been recorded from 1996 to 2000 and was related to climate changes, with 
special reference to mean temperature, snowfall and snow cover.

The Foreste Casentinesi, Monte Falterona e Campigna National Park is placed along the Apennines ridge, between Tuscany 
and Emilia-Romagna (Italy). Forests cover more than 80% of its area, so has been considered the most wooded  Natl. 
Park of Italy. The study area was 8000 ha wide on the Tuscany side of the Foreste Casentinesi (43° 48’ N, 11° 49’ S). 
Mixed woods of Fagus-Abies at higher altitudes are well represented, Quercus-Tilia-Acer at middle and low altitude are 
also presente, while open habitats such as meadows, pastures and clearings are scarce. The study area is included 
between 660 and 1450 m of altitude, but its larger part develops over 1000 m. Climate is cold and wet, with about 1700 
mm of annual falls, whose 15% are represented by snow falls. Mean annual temperature is about 8°C and mean snow cover 
is 94 days at 1100 m (Padula, 1988).

Data were collected by direct observations along fixed transects and vantage points, usually during the second 
fortnight of any month, from march 1996 to december 2000. Such a “not-invasive” method, is usually used to 
study ecological aspects of Ungulates: population structure (Pfeffer et al., 1973; Dzieciolowsky, 1979; 
Kaluzinsky, 1982; Braza et al., 1984), habitat use (Bobek, 1977; Cairns et al., 1980; Aulak et al., 1990), 
estimates of density (Bobek et al., 1986; Klinger et al., 1991; Vincent et al., 1991). We recorded for each year 
the timing of coat change expressed as percentage of observed individuals with winter, changing and summer 
coat respectively. First we studied coat change in the whole roe deer population of Foreste Casentinesi, and 
then we considered its trend in males and females separately, ever considering adults only.

1.1 Spring coat change
Moult phenomenon implies the removal of the coat of the all individuals in a population, starting from cold season to the 
hot one. In spring this happens with the loss of the thick winter fur in favour of the thin summer coat. Spring moult in 
the roe deer population took place from march-april to june, but it didn’t show a constant trend in different years (fig. 
1). In 1996 spring moult was recorded almost only in may, showing low frequencies of moulting individuals in march and 
april. Growing values of moult were recorded in 1997 from march to may with low frequencies of moulting roe deer in 
june. In 1998 coat change started in april showing a sharp increase in may, and in june a large proportion of the roe deer 
population was yet changing. Spring moult in 1999 started in april only and finished within the following month. In 2000, 
the moult started, only for a small part of the roe deer population, in march, while the sharpest peak of coat change was 
in april. May and june showed decreasing frequencies of moulting individuals.

1.2 Fall coat change
The thick winter fur may begin to grow in august and develops completely in the following months from september to
november. In the five study years, we can notice that in 1996 and 1997 the moult started in september, but the length of 
the coat change was different between years (fig. 2): moult ended in november in 1996 and in october in 1997. The range 
of the autumnal moult in 1998 was very different as the observation of moulting individuals started from the end of 
august; coat change peaked in september and ended in november. In the first half of october 1999 almost all roe deer 
had changed totally their coats. Both in 1998 and 2000, the moult started at the end of august and lasted till november.

1.3 Moulting differences between two sexes
We found that in spring coat change males usually showed a light advance and a longer duration of moult respect to 
females. The change of the fur took place in males from march to june, while females moulted mainly in april-may and 
showed in june a smaller proportion of coat changing individuals than males (fig. 3). Only in 1999 a different coat change 
trend was recorded, with a similar percentages of moulting individuals of the two sexes. Fall moult  seemed to start 
before in females than in males. The former began moulting in late august, and their moult length appeared more 
concentrated in time (fig. 4). A lightly different trend was recorded in 1997 and in 1999: in 1997 the moult of the two 
sexes developed in a similar way, and was limited to september and october. In 1999, females fall coat change started in
september and ended in october, while in males was mostly concentrated in the first half of october.

The phenomenon of the moult is not a well-known aspect in the biology of Cervids, however environmental and biological factors seem to play a fundamental role 
in promoting it. Among the environmental factors the climate and, particularly, temperature and the amount of snow cover may cause yearly variations. In this 
study the possible relationships between climatic variations and the development of a seasonal coat, has been investigated: high mean temperature and poor 
snowfalls may advance the beginning of spring moult, while in fall moult high mean temperature of late autumn may influence the end of coat change (tabs 1; 2). 
In  Figs. 5 and 6 are showed the variation of mean temperature and the duration of the snow cover during the research period. In february and march 1996, 
the climate was particularly hard in comparison with the same months of 1997. This may justify the delay of the spring moult. In the following months the 
tendency inverted and the moult ended more rapidly and stopping in may 1996 and june 1997. The delay of the spring moult may be linked to the hard snow
precipitations in february and march, responsible of the extended permanence of the snow on the ground. On the contrary, the abundant and delayed snowfall
in april 1997, may justify the long duration of the coat changing that started in march, with a 21% of adult roe deer, and ended only in june. Even the following 
spring was characterised by abundant snowfalls in march and april followed by a long period of snow permanence on the grownd, but particularly hard was the 
winter in 1998 and 1999 that recorded very low mean temperatures and an unusual abundance of snowfalls overall (tab. 3). The coat changing in 1998 and 1999 
has started, consequently, only in april with an higher percentage of moulting roe deer in 1999 (21%) according with better climatic conditions than that of 
1998. In fact the fur change ended in may 1999 while in june 1998 a large amount of roe deer population (17%) was going to end the moult. Finally, in 2000 year, 
can be noticed that the moult started in march with a very low percentage of roe deer and, interestingly, the peak was anticipated to april (44%) probably 
because of the higher mean temperature recorded in march and the scarce winter and spring snowfalls (tab. 1). The same considerations can be extended to the 
fall moult (tab. 2). In september and in october 1996, the temperature was lower than in the two following years so the moult was more pronounced. In
november this tendency inverted and in 1997 and 1998 the moult was almost totally ended, while in 1996 lasted till the end of this month. The short duration of 
the 1997 autumnal coat changing in the roe deer may find a possible explanations in the early snowfall in october that notably anticipated the end of the moult. 
The development of coat change in 1999 was very particular. It started between the end of september and the first half of october, taking place in a very 
short time considering that the population was spreaded homogeneously over the whole study area and at different altitudes with variable climatic condition. A 
possible explanation may be the abundant snowfall and the consequent lowering of temperature in the middle of october that could have accelerate the moult in 
the whole population. The analysed moult curves obtained for the two sexes, shows two different moulting patterns in males and females characterised by an 
overall longer duration of coat changing in males than in females, by alight advance of the spring moult in males and by a more precocious end in females. Moult 
represents an high energetic cost and so the delay of the coat change in females could be justified by advanced pregnancy. Clutton-Brock et al. (1982) showed 
in red deer that females with fawns moult later than other females because of the energy expenditure connected with  parental care. On the contrary in 
autumn the males may delay moulting  because they are weakened by the rut season. Only in spring 1999 we can notice a different tendency in moulting in males 
and females. Particularly the males do not show the early phenomenon of the coat changing seen in the previous years.
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females

males

1996

1997

1998

1999

2000

march april may june march april may june january february march april
1996 3 5 65 0 1,2 7,4 11 15,9 5 366 106 4
1997 21 29 56 4 6,4 5,2 12,2 15,5 150 38 0 135
1998 0 7 82 17 3,4 6,5 11,5 16,6 5 68 131 83
1999 0 20 65 0 3,8 6,9 13,2 15,9 151 518 199 0
2000 2 44 37 5 4,6 8,3 13,9 17,1 198 6 7 0

Snowfalls %   Spring moult in roe deer Spring mean temperature

august september october november august september october november november december
1996 0 83 30 30 17,3 8,4 9,2 5,8 72 197
1997 0 53 10 0 20,4 12,3 10,1 5 18 26
1998 20 83 23 3 20,6 13,7 9,6 2,5 224 649
1999 0 10 41 0 18,5 15,4 11,4 4,4 350 204
2000 16 62 29 19 21,5 15 10,6 6,2 0 28

 %   Fall moult in roe deer Fall mean temperature Snowfalls

1996 1997 1998 1999 2000
january 5 150 5 151 198
february 366 38 68 518 6
march 106 0 131 199 7
april 4 135 83 0 0

november 72 18 224 350 0
december 197 26 649 204 28

Fig. 3 - Spring moult in males and females of roe deer (% of moulting individuals).

Fig. 4 - Fall moult in males and females of roe deer (% of moulting individuals). 

Fig. 1 - Spring moult of roe deer (% of moulting individuals).

Fig. 2 - Fall moult of roe deer (% of moulting individuals). 

Tab.  1 - Spring coat change of roe deer compared to mean temperature and snowfalls  in the five years
of study. (black values: maximum % changing roe deers; red values: maximum mensil temperature  during
the study;  green values: maximum  mensil  snowfalls  during the study).

Tab.  2 - Fall coat change of roe deer  compared  to mean temperature and snowfalls in the five 
years of study,  (black values: maximum %  changing  roe deers; blue values:  minimum mensil
temperature during the study; red values: maximum temperature, in late autumn, during the study; 
green values: maximum mensil snowfalls during the study).

Tab. 3 - Values of the snowfalls (expressed like the sum of snow cm on 

the ground from novmber to april) in the five years of study.

Fig. 5 - Mean temperature recorded between 1996-2000.

Fig. 6 Days of snow permanence between 1996-2000.


