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Background

Moose and red deer are the biggest game animals in Latvia. 
The hunting is the only way to regulate the number of these 
populations. 
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Statistical analyses is performed using SPSS 15 and MS Excel programs. 
To asses any differences in morphometric parameters of the hunted 
animals through the years and among different age groups, we used 
nonparametric Mann–Whitney U test and Kruskal Wallis H test. To asses if
there is any statistically significant difference between calf sex proportion, 
we used χ² Yate’s correction. 

To assess morphometric parameters of hunted animals (sex, age, antler 
parameters- for bulls), we used data from shooting permits from 10 
forestries in Latvia (Fig.2). In these permits age of animals is divided in 
four groups: 1 - calf (< 1 year), 2 – young, 3 – middle age, 4 – old.
The reproductive material from moose and red deer cows were collected 
during autumn hunting seasons in year 2008-2010. The material consisted
of intact uterus, both ovaries (Fig.3) and lower jaw for age determination 
(Fig.4). The weight of ovaries were measured, number of corpora rubra
from previous pregnancies and parameters of corpora lutea verum
(number,  length, width) were determined. The measurements of embryos 
were: weight, length, age in weeks and sex (if possible to determine) 
(Fig.5).
Moose and red deer browsing intensity in winter and summer foraging 
places were detected, results are not included in this report.
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Figure 1. Moose and red deer population and hunting dynamic since 
the beginning of 20th century.

Results and discussion

Moose

In 12 year period there have been hunted almost 30 000 
moose in Latvia. 44% of all hunted moose are middle aged
and 21% are calves (Fig.6.a). There is statistically significant 
difference of the proportion of hunted animals between years 
1999 and 2010. Initially 21% of all hunted moose were calves 
while in 2010 – 40%. The proportion of hunted animals at 
reproductive age is 56% in 1999 and 36% in 2010 (Fig.6.b.). 

A statistically significant difference in sex structure of the 
hunted moose calves was established, where males were
more than females, the average proportion was 1: 0.7.
Hunting selectivity is not shaping calf shooting, so sex 
structure of the hunted calves can show sex structure in 
remaining population (Moe, Solberg 2009). 
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Figure 6. Hunted moose sex-age structure 
in time period 1999-2010 in Latvia (a) and 
the differences between these proportions 
in 1999 and 2010 (b).
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Figure 7. Variations of antler length of hunted moose bulls
(mean values; N=287). 

Data about hunted moose antler parameters were obtained
from 287 shooting permits. No changes were established in 
length of moose antlers in four year period, in any age group 
(Asymp. Sig > 0.05) (Fig.7).

It is known that antler length of bulls depends on age of the 
animal, environment condition, and this parameter shows 
physical condition of the animal (Nygren et al. 2007). For antler 
length in 2nd and 3rd age group there is tendency to decrease. 
An explanation could be preliminary – too high hunting 
pressure on bulls of reproductive age.

Red deer

45  047 red deer have been hunted during 12 year period – of 
them 26% were calves and 44% middle aged animals 
(Fig.8.a). The proportion of reproductive aged animals in 1999 
was 49% and 38% in 2010, calves – 20% and 31%, 
respectively. 
In 1999 hunted sex structure of the calves was bulls:cows=
1:0.9, in year 2010 – 1:1.3. The difference is statistically 
significant. 
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Figure 8. Hunted red deer sex-age structure 
in time period 1999-2010 in Latvia (a) and 
the differences between these proportions in 
1999 and 2010 (b). 
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Figure 9. Variations 
of antler length of the
hunted red deer bulls
(mean values; 
N=824). 
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Figure 5. Length and sex measurements of red 
deer embryo.

c
Figure 3. Measurements
of corpus luteum width 
(a) and length (b) and 
pigment spots (c) in
moose ovaries.
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lower jaw
collected for 
age 
determination.

Analysis of reproductive material

During 3 year period 71 sample of reproductive tract from red 
deer cows and 22 from moose cows have been collected. Only 
62% of red deer samples and 64% of moose samples were 
complete. 

The frequency of corpora rubra in ovaries shows that 50% of 
female moose and red deer have their first pregnancy when 
they are 1.5 year old (Fig.10). One of the explanations could 
be that there are not enough middle aged females in 
population. Markgren G. (1969) in Sweden found that a part of 
moose females has their first pregnancy at 2.5 years, usually 
at 3.5, and that younger females take part in rut only if there is 
low fecundity among middle aged females. Also available food 
is a limiting factor (Sand et.al. 1995; Solberg et.al. 2002).
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Figure 11. Red deer breeding period (each spot shows the age group
(number near the spot) and number of samples from each group). 

Conclusions
1. There is high hunting pressure on male moose and red deer. 

Solberg E.J. et al. (2002) concluded that the long-term 
biased harvesting of males may have some effects on the 
reproductive output in populations.

2. Post-embryonic and pre-embryonic sex structure for both 
species is more male biased – that could indicate of too 
many females in populations.

3. Mean antler length for moose and red deer bulls is 
decreasing and that also can indicate to female-biased 
population structure (Clutton-Brock et.al.1997).

4. It is necessary to continue research and to include data 
about browsing intensity.

The breeding season for red deer lasts from the beginning of 
August till beginning of November, maximum at the end of 
September. There is a tendency that middle aged and old red 
deer females become impregnate earlier than younger ones 
(Fig.11). 

Antler parameters of the red deer bulls were analyzed from 
824 shooting permits. As well as for moose bulls, also for red 
deer bulls no statistically significant differences were detected 
for antler length between age groups and years (Asymp. Sig > 
0.05) (Fig.9). But there is a tendency for this parameter to 
decrease.

Figure 2. Moose (a) and red deer (b) density in Latvia and selected 
monitoring forestries (Latvian State Forest Service 2008-2009).
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Material and methods
To assess sex–age structure, we used data about hunted moose and red 
deer numbers from Latvian State Forest Service in time period 1999 –
2010.

The populations of these two large mammals have evolved in 
different ways in Latvia: moose is an ancient animal and has
always lived in state forests, while red deer has been 
reintroduced in Latvia in deer gardens, and at the beginning of
20th century they acclimatized in to the wild. Since early 20th

century moose and red deer populations had experienced 
essential changes (Fig.1). The reasons were First and Second 
World Wars (Mikhyeva, Gaross 2002).

The aim of this study is to assess demographic condition of 
moose and red deer populations in Latvia. 0
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Figure 10. The frequency of corpora rubra in ovaries for moose and red deer 
cows.


