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Thc rcsults of thc ascertaining of browsing prcssurc of the red dccr clemcntary population and clks by thc mcthod of wintcr 
pcllct group counting wcrc analyscd in thc paper. In the following ycars browsing prcssurc-of thc rcd deer elcmcntary populations 
on thc forest winter habitats changc from 1.3 to 2.1 timcs. It dcpcnds on thc deer wintering conditions and on thc possibilitics of 
animals to foragc in the ficlds. Aftcr thc wintcrs with a snow covcr stability up to 40 days of duration, and coming winters with 
snow cover stability up to 70 days of duration, the dccr browsing prcssure on the forcst habitats on avcragc increased up to 2 timcs. 
As aftcr ~ncntioncd wintcrs thc coming wintcrs are with a snow covcr stability up to 80 days, the dccr browsing pressurc in the 
forcst habitats increasc only up to 1.3-1.4 times. The snowy wintcr conditions slightly influenccd browsing prcssurc on forcst 
habitats. This fcaturc morc depends on the animal movcmcnts within large areas. 

in thc study thc possibility to asccrtain the number of dccr and clk males, fcmales, fawns and calvcs was tested as wcll count 
animal wintcr pcllcts on thc ground. The spccificd rcsults offcr a possibility to ascertain above mentioned indiccs of the ccrvinc 
population structurc. Howcver, for thc solution of this goal it is ncccssary to conduct morc claboratc studics on thc basis of thc 
co-opcration of  scicntists and financial supportcrs from European states and U.S.A. 
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Introduction 

The method of assessing browsing pressure of 
American cervines by counting their winter pellet 
groups was first applied in the USA in 1940 (Mac Cain, 
1948). In Russia this method was first used by P. 
Jurgenson in 1958 to assess browsing pressure by elk 
(Jurgenson, 1961), while in Lithuania by V. Padaiga in 
1964 for roe deer (Padaiga, 1965). Later on the assess- 
ment of population density abundance or browsing 
pressure on deer winter habitats by pellet-group 
counting in spring were widely applied and developed in 
the USA (Neff et al., 1965; Roger et al., 1958; Smith, 
1964; Van Etten et al., 1965), in Russia (Ivanova, 1967; 
Pivovarova, 1965; Jurgenson, 1963), in Lithuania (Pa- 
daiga, 1973, 1975, 1983; Padaiga, Petruiis, 1983). 

The most important criteria to assess population 
number (settled species) or browsing pressure (nomadic 
species) of different deer varieties on habitats by 
counting winter pellet-groups are the mean daily number 
of pellet groups left by an animal and the duration of 
their feeding on bark-twigs fodder. 

As a positive side of the method might be considered 
the possibility to assess browsing pressure of cervines in 

winter habitats by their feeding seasons, its importance in 
studying foraging capacity of the crops and deer 
distribution in the forest in winter, which is of importance 
while organizing management of these populations, 
selecting places for supplementary feeding and applying 
technical means to protect forest plantations and stands 
against damage (Jurgenson, 196 1, 1963; Padaiga, 1965, 
1973, 1983 et al.). This method is indispensable in studying 
browsing pressure of cervines on winter habitats, 
allowing at the same time to assess the browsing pressure 
and damage on woody vegetation (Padaiga, 1975). As a 
disadvantage of the method is the variation in the number 
of pellet-groups left by one deer per day and the duration 
of this process. Absolute data on the number of deer were 
obtained only for settled populations, while for nomadic 
populations only the number of winter deer-seasons or 
browsing pressure on winter habitats were ascertained. 
Besides this, in deciduous forest winter pellet-groups of 
elk remain for a year, while in pine stands by the next 
spring remain 62% from the total number, by the third 
spring - 45% and by the fourth - 7% (Cervonyj, 1973). 
However, an experienced investigator can easily 
distinguish between the pellet groups of the last winter 
and those of previous years or older ones. 
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The aim of this study was to ascertain changes in groups left by one animal in winter period (deer - 2085, elk 
browsing pressure on the forest by the two elementary - 2800). Browsing pressure on the mentioned species per 
red deer populations over three years in succession, as 1000 ha is ascertained dividing the number of deer (elks) 
well as by elks, finding out at the same time the number seasons by the area under study. 
of males, females and calves and fawns by counting 
winter pellet-groups. Results 

Methods 

Assessment of browsing pressure and structure of 
the Punia and Padauguva elementary red deer popula- 
tions as well as these of elk in the winter of 1982183 - 
1984185 was carried out in forest tracts covering 8848 ha 
and 10528 ha. Counts of winter pellet-groups of deer and 
elks in the forests were made in April 1983-1985 until the 
appearance of plant cover. On the area of 100 ha a 
sampling strip of 1 km long and 4 m wide was established 
by dividing it into 100 m pieces. All winter pellet-groups 
left by deer and elks were recorded within them according 
to sex and age. The length of the sampling strip by 
azimuth was measured pacing (120 steps = loom), while 
width (2 m on both sides of the route) - holding a stick 
of 1.2 m in an extended hand. In the Punia forest tract 
inhabited by the red deer population the length of the 
sampling strip over 3 years was 272 km and a total of 8750 
winter pellet-groups left by red deer as well 610 pellet- 

Climatic conditions of deer and elk wintering on 
studied areas is given in Table 1 .  

In spruce-pine and spruce-deciduous forest regions 
inhabited by the Punia and Padauguva elementary red 
deer populations in the winters of 1982183, 1983184 and 
1984185 the meteorological conditions were similar. In the 
winter of 1982183 the average monthly temperatures in 
January and March were above zero (from + 0.7 to +1.5" 
C), while in February -4.4-4.5" C. The number of days 
with snow cover in January-March in both regions was 
40, while its depth was 6-7 and 9 cm. Such winters for 
deer and elk wintering are considered to be mild with low 
snow cover. In the winter of 1983184 the average 
monthly air temperatures in January-March in both 
regions fluctuated from -0.3 to -4.4" C and from -0.6 to - 
4. I" C. The days with snow cover in January-March in 
both regions numbered 70, however, the mean depth of 
snow in the first region was 2-4 cm, while in the second 
1-9 cm. Such winters according to snow cover stability 

Table 1. Specification of the climatic conditions of the red deer and elk wintering on the territories tested 

Climatic fcaturcs 

Ycars and months 

January Fcbruary March January Fcbruary March January Fcbruary March 

Spmcc - pinc stands 
Thc avcragc monthly air tcmpcraturc (ON) 1,5 -4,5 1,2 -1,6 -4,4 -0 ,3  -1 1,7 -12.2 -0,9 
Thc number of days with snow covcr 
(numcrator) and its avcragc hcight (cm) 
(denominator) 1017 3016 - 3012 3014 1012 3016 3017 2017 

Spmcc - dcciduous stands 
Thc avcragc monthly air tcmpcraturc (ON) 1,5 -4,4 0 ,7  -1,7 -4 , l  -0,6 - 1  1,8 -12,2 -1 , l  
Thc numbcr of days with snow covcr 
and its avcragc hcight (cm) 1019 3019 - 3016 3019 1011 30110 30117 20113 

groups left by elks were recorded on it. In the forest tract 
of Padauguva the strip was 33 1 km long with 6068 pellet- 
groups of red deer and 2395 of elk recorded on it. The 
number of winter pellet-groups counted on sampling 
strips was processed by statistical methods and extra- 
polated on the area of studied forest tracts. The number 
of deer (elk) seasons is found out dividing the total 
amount of winter pellet groups by the amount of pellet 

are characterized as moderate. In the winter of 1984185 the 
average monthly air temperature in January-February in 
both regions were low - from -1 1.7 to -12.2" C, while 
snow cover was stable for 80 days. The mean depth of 
snow cover in January-March in the first region was 6- 
7 cm, while in the second - 10- 17 cm. Such winters for 
deer under Lithuanian conditions are cold with deep 
snow cover. 
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Browsing pressure variation in the Punia and In comparison to the mild winter of 1982183, in 
Padauguva elementary deer populations and elks on winter moderate cold winter of 1983184 browsing pressure by 
habitats in successive years are shown in Tables 2 and 3. the Punia elementary red deer population on winter 

Table 2. Browsing pressure changes of the red deer of the Punia elementary population and elks in the spruce-pine forests 

Rcd dccr Elk 

Forcsts Area, Invcntory dccr-scason browsing scx fawns, clk-scason browsing scx calvcs, 
ha ycar (M*m) prcssure ratio % (M*m) prcssurc ratio % 

pcr 1000 ha per 1000 ha 
(M*m) (M*m) 

Thc Punia forcst 2720  1983 89.056.7 33.0*2.5 1:1.3 23.5 3.0*0.6 l . l*0 .2  1:O.S 22.0 
1984 153.9*9.3 56.6zt3.4 1:1.2 16.6 1 0 . 8 i 1 . 9  4 . 0 i 0 . 7  1 : l  10 .1  
1985 289 .0 i15 .5  106.3*5.8 1:0.9 11.8 1 6 0 . 5  0.6*0.2 1:0.8 - 

Tlic Siponiai forcst 2603 1983 3 5 . 6 i 3 . 7  13 .7 i1 .4  1 : l . S  25.8 6.7*1.1 2 . 6 i 0 . 4  l :0 .5  25.1 
1984 86 .5 i6 .1  3 3 . 2 i 2 . 3  1:O.S 23.5 1 2 . 7 i l . 8  4.9*0.7 1:0.7 12.3 
1985 89.0k7.2 34.0*2.8 1:1.2 25.1 i 6 * 0 . 7  1.0*0.3 1:O.S 42 .5  

Thc BalbicriSkis forcst 3 0 6 4  1983 33 .9 i3 .6  11 .0 i1 .2  1:0.6 2 1 . 0  4.3*1.0 1 .4 i0 .3  l :0 .4  11.1 
1984 73.3i6.1 23.9*2.0 1:0.6 3 0 . 2  7.451.2 2.4*0.4 1:0.4 6 .7  
1985 53.953.9 18.0*1.3 1:0.6 19.4 4 . 8 i 0 . 4  1 .6 iO. l  1:0.4 23 .3  

Thc Dcgsne forest 461 1983 14 .7 i2 .1  3 1 .9 i4 .6  1:O.S 26 .7  0 .3 i0 .16  0 . 7 i 0 . 3  - 
1984 18.2*2.2 39.5+4.8 1:0.6 26.0 0.2*0.1 0.4*0.2 - 
1985 19.8*2.9 42.9*6.2 1:0.6 13.7 0.3;tO.l 0 .850.3 - 

Total 

Table 3. Browsing pressure changes of the red deer of the Padauguva elementary population and elks in the spruce - deciduous forest 

Rcd dccr Elk 

Forcsts Arca, lnvcntory dccr-scason browsing scx fawns, clk-scason browsing sex calvcs, 
ha ycar (M5m) prcssurc ratio % (M*m) prcssurc ratio % 

ocr 1000 ha ocr 1000 ha 

Thc V~lkija forcst 1324  1983 18 .6 i1 .8  14.1*1.4 1:0.9 19.0 4.5i1.0 3 . 5 i 0 . 8  1:0.6 4.0 
1984 30.7k3.3 23 .2 i2 .5  1:0.9 13 .2  6.3i1.4 4.811.1 1:0.8 12.7 
1985 63.9h6.2 4 9 . 1 i 4 . 8  1:0.8 16 .9  10.6*2.2 8.I*1.7 1:O.S 16.8 

Thc Karalgiris forcst 2372  1983 19.1*1.1 8.1*1.1 1 : l . l  19.1 20.0k2.4 8.4*1.0 1:l.O 24.4 
1984 22.7+3.1 9.6*1.3 1 : l . l  16.3 1 5 . l 5 2 . 0  6.450.8 1:1.2 23 .9  
1985 42.7k4.2 17.8*1.8 1 : l . l  24 .6  25.952.3 10 .8 i l .O  1:1.6 10.1 

Thc Padauguva forcst 1722  1983 17 .4 i2 .2  10 .1 i2 .2  1:0.7 30 .4  8.1-1-2.6 4 . 8 i 1 . 5  1:l.O 30 .9  
1984 40.4+3.7 23.5*2.1 1:0.6 20.9 9.0i1.7 5.251.0 1:0.8 11 .7  
1985 43.9h3.6 25.8*2.1 1:1.3 22 .6  8.9*1.0 5 . 3 i 0 . 6  1:0.7 11.4 

The Babtai forcst 2181 1983 22.952.7 10.5*1.2 1:l.O 2 4 . 2  8.1i1.1 3.7*0.5 1:0.7 24.9 
1984 6 9 . 9 i 6 . 4  3 1 . 9 i 2 . 9  1:O.S 16.5 13 .8 i1 .9  6 .3 i0 .9  1:0.4 16.8 
1985 77.1*6.4 35 .0 i2 .9  1 : l . l  16 .7  12.0i1.9 5 .4 i0 .9  1:1.2 23 .9  

Thc Sausine forcst 1658 1983 12.45 1.5 7.5-tO.9 1:l.O 18 .5  7.1*1.1 4 . 3 i 0 . 7  1:0.5 11 .9  
1984 23.5h3.0 14.1*1.8 1:0.5 12.5 19.8*4.2 11.9*2.5 1:0.5 19.6 
1985 44.054.1 25.952.4 1:2.1 15.0 14.351.8 8.4*1.0 1:0.6 22.3 

Thc Varluva forcst 1271 1983 15.7*2.0 12.411.6 1:O.S 21 .8  3.7i0.6 2.9k0.5 1:0.8 20.0 
1984 44.6h3.1 35.112.4 1 : l . l  14.6 10.8*1.2 8 . 5 i 0 . 9  1:0.5 8.2 
1985 6 9 . 6 i 6 . 9  53 .5 i5 .3  1:O.X 16.7 4 . l i 0 . 9  3 .2 i0 .7  1:0.5 19.0 

Total 
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habitats increased by 1.9, while by the Padauguva 
population - by 2.1 times. A comparison of moderate 
cold winter of 1983184 and cold winter with deep snow 
cover in 1984185 had shown that browsing pressure of 
the mentioned populations on forest was larger by 1.3 
and 1.4 times, respectively. An increase in browsing 
pressure by red deer on forest depends upon the 
severity of winters and the duration and depth of snow 
cover,which determine the possibility of deer pasturing 
in fields. Browsing pressure on forest by both red deer 
populations, depending on the character of winters, 
varied synchronously. 

In separate forest tracts within the area inhabited 
by the elementary red deer populations browsing pres- 
sure on forest was obviously assessed considering 
intrapopulational movement of herds. 

The correlation between the character of winters 
and winter browsing pressure by elk was not establish- 
ed, as far as these animals fail to use fields for pasturing 
in winter. Besides, the elementary elk populations spread 
on vaster areas. 

Based on separate pellet-group counting, the ratio of 
male to female deer in both populations in different win- 
ters was close - 1 :0.8 - 1 : 1.1 and 1 :0.9 - 1 : 1.2, respectively, 
while the share of fawns in these populations was similar 
as well - 16.2-24.2 and 16.3-23.5%, respectively. In 
accordance with visual observation the ratio of male to 
female deer in this population was 1: 1.4, while the number 
of fawns comprised 2 113% (Padaiga, 1996). The difference 
in the ratio of male to female deer is obviously due to the 
variation in the number of pellet-groups. The numbers of 
fawns ascertained by the method, were similar. 

The ratio of male to female elks, determined by 
counting pellet- groups, in both forest tracts was 1:0.5 
- 1:0.6 and 1 :0.5 - 1: I, respectively. The share of calves 
in the first case ranged from 9.8-24.l%, in the second - 
15.5-22.8%. The ratio of male to female elks defermined 
visually in Lithuania was 1 : 1.2, while the share of calves 
on average comprised 24.6% (BaleiSis, 1973). Thus, the 
share of female elks and calves defermined by counting 
pellet-groups was reduced. This is obviously due to 
differences in the number of pellet-groups left by males, 
females and calves. 

Discussion 

We, apart from DziecioIowski (Dzieciolowski, 1974, 
1976), keep to the method of cervines browsing pressure 
assessment by counting winter pellet-groups. Firstly, 

this is due to the fact, that the mean-seasonal daily 
number of pellet-groups by American and European 
deer species ranges from 12 to 15 and is found to be 
constant (Padaiga, Marma, 1979). Secondly, as it was 
shown in Lithuania in 1976 by an experiment on a forest 
area of 45 thousand ha, browsing pressure by elks 
assessed by the number of pellet-groups comprised 755 
elk-seasons, on the wintering area of 2 1 thousand ha 426 
elks were counted by the aerial method, while according 
to hunting extent and the annual increment - 570 
(Petruiis, Padaiga, 1976). 

Current studies have shown that seeking to assess 
browsing pressure by red deer on forest, it is necessary 
to make counts of their winter pellets in all forest tracts 
within the area inhabited by individual elementary popu- 
lations of the species. By applying the method of winter 
pellet-group counting, it is possible to determine the ratio 
of males to females and fawns in the elementary deer 
populations. However, it requires a detailed investigation 
on finding out the mean daily and mean seasonal pellet- 
groups left by male, female deer and their fawns. This is 
possible only under close cooperation and financial 
support both by European and North American states. 

Conclusions 

1. To ascertain browsing pressure by red deer on 
forest, it is necessary to carry out their winter pellet- 
group counting in all forest tracts within the area 
inhabited by individual elementary populations of the 
species. 

2. Browsing pressure of the elementary red deer 
populations in winter habitats is determined by wintering 
conditions and possibilities to pasture in the fields. 

3. In separate forest tracts browsing pressure 
variation by deer is obviously ascertained considering 
intrapopulational movement of their herds. 

4. The correlation between the character of winters 
and browsing pressure by elks on forest has not been 
established. 

5. The ratio of male to female deer and elks found 
according to winter pellets reduces the number of 
females within the population. The share of calves, 
determined by the method, corresponds to that obtained 
by visual observation, while the share of elks is lower. 

6. The difference in ratio of male to female deer and 
elks, determined by counting winter pellets and visual 
observation, is obviously due to the difference in the 
number of pellets left by animals of different age and sex. 

1998, VOL. 4, NO. 1 7 ISSN 1392-1 355 



BALTIC FORESTRY 
M E  COUNTING OF WIMEK rtutl bKUUi'3 ut C ~ K V I N ~ S  /.../ V. PADAIGA = 

7. The method of deer winter pellet-group counting 
allows us to determine not only browsing pressure on 
forest, but also the structure of the population. To solve 
this problem, cooperation of scientists and financial 
support from various countries is sought. 
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THE COUh WINTER PE LLET GROC IPS OF CEI 

BALTIC FORESTRY - V. PADAIGA = 
CHeXHblM nOKpOBOM KOpMOBart Harpy3Ka  O n e m  B neCHbIX YTOAUXX YBWlUqABaeTCR B 1,9-2,l pa3a.  Bcnen 3 a  HUMM UAylUUe 

XOnOAHbIe 3UMbI C 8 0 - A H ~ B H ~ ~ M  CTORHHeM C H e X H O m  nOKpOBa KOpMOBart H q y 3 K a  OneHR yB€XHYUBaeTC% JlUUlb B 1,3-1,4 pa3a. 

C H ~ X H O C T ~  3UM Ha KOPMOBYlO HaFQy3KY nOCR B neCHblX jTOAUXX OTpaXaeTCR M m O  U 3aBHCHT OT KOqeBOK 3TUX XUBOTHblX Ha 

6 0 n b ~ U x  TeppMTOpUXX. 

B pa6o~e T a K X e  n p e n n p U H R T a  nOnb lTKa  0 n p e ~ & I I U ~ b  KOnUqeCTBO CaMUOB, CaMOK U MOJlOAHRKa OneHR U n 0 C R  Ha OCHOBe 

pa3,UenbHOrO Y s e T a  K W e K  UX 3HMHUX 3KCKpeMeHTOB.  n 0 J I ) ' Y e ~ ~ b l e  pe3yJlbTaTbI BCeJIRFOT H W e X A y  Ha B03MOXHOCTb 

YCTaHOBJTeHkiS 3TMM MeTOAOM YKX3aHHblX napaMETpOB CTpYKTJ'pbI n 0 n y J l R ~ U G  OneHbUX.  P e W e H U R  3 ~ 0 g  n p o 6 n e h r b r  

H ~ O ~ X O A W M ~ I  6onee rny6o~ue UCCneAOBaHUR, OCHOBaHHbre Ha KOOnepaUUH W e H b I X  U @ U H ~ H C O B ~ I X  CpeACTB IVCyAapCTB 

E ~ p o n b r  U C e ~ e p ~ o f i  A M ~ ~ U K H .  

Knmsesb~e cnosa: Y q e ~  o n e ~ e f i ,  K F K H  ~ K C K P ~ M ~ H T O B ,  K O P M O B ~ R  ~ a r p y s ~ a ,  c T p y I c T y p a  nonynsuuii, e ~ p o n e i r c ~ u f i  

OJIeHb, JIOCb. 
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