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Abstract

Variation in ovulation rates ın European Lynx, Lynx /ynx, was studied with reference to condition
and availability of prey species.

Over a period of 17 years, the mean ovulation rate of 83 females older than two years was 3.10 +
SD 1.87. No significant relationships were found between ovulation rate and important parameters
like food availability, general condition of the female, age or year.

Introduction

BranD and KeırtH (1979) found significantly lower ovulation rates ın Canadian Iynx, Lynx
canadensis, during a snowshoe hare Lepus americanus decline in Alberta, Canada, than
during increases.

The  snowshoe  hare  is  the  major  food  of  the  Canadıan  Iynx,  and  Iynx  numbers
fluctuating with hare abundance ın approximately 10-year cycles (KEITH 1963).

In Norway the European |ynx, Lynx lynx, ıs not nearly as restricted to only one prey
species  as  ıt’s  North  American  counterpart  (BIRKELAND  and  MYRBERGET  1980),  and
fluctuations in abundance are small.

Materials  and  methods

From 1960 to 1981, the Norwegian state bounty on lynx required that the skinned carcasses were to be
sent to the Directorate for Nature Management. The present study is based on samples accumulated
from 1960 through 1976, and includes skulls and reproductive tracts wıth ovaries of 176 females.

Ovaries were macroscopically examined for form, colour, size and stage of development,
sectioned by a freezing microtome and stained with Heidenhain’s haematoxylın (RomEıs 1948; BAKER
1966). Sections were analysed with a microscope, and Graafian follicles and corpora lutea were
counted.

Fresh luteal bodies can be found the year round. Normally they are easily distinguishable from
luteal bodies of the previous cycle (CrowE 1975). There are differences ın colour and consistency.
Fresh luteal bodies are light yellow. One year later, when they turn into “lutein bodies of the previous
cycle”, they are red-brownish or gray with a significantly less grainy appearance. Luteal bodies from
three cycles have been observed ın eight cases.

Ovulation rates were calculated by counting the fresh luteal bodies and Graafian follicles in ovarıes
(CHEATUM 1949; DUKE 1949; GASHWILER et al. 1961). Age was determined by means of incremental
lines in tooth cementum (Kvam 1984).

In order to avoıid bias due to lower ovulation rates ın young individuals, only females older than 2
years were used. A total of 83 females were investigated.

Since hunting of lynx is almost exclusively restricted to the period from January through April, the
youngest individual investigated was almost 3 years old. Lynx kittens are born in May or early June,
and the rutting season takes place from January through April.

According to BIRKELAND and MyYRBERGET (1980) reindeer, Rangıfer tarandus, roedeer, Capreolus
capreolus, Mountain hare, Lepus timidus and small rodents Microtinae made up respectively 31 %,
17%, 19% and 8% by number of the inspected stomach contents of 146 lynx from Norway.

Official hunting statistics for these major prey species except rodents were compared with annual
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records of the number of Iynx killed, in order to study fluctuations in population size in relation to
lynx condition and ovulatıon rates.

Small rodent abundance in Norway follows approximately a 4-year cycle. Peak years, based on
data from MYRBERGET (1973) and CHRISTIANSEN (1983) are plotted in Fig. 1.

Specimens were assıgned an index value from 1 (low) to 5 (high) indicating general condition,
based on results of initial laboratory examinations of intestine fat deposits, and kidney fat index
(LAnGvarn 1977).

Results

The  annual  kill  of  lynxes  in  Norway  around  1960  was  relatively  low.  A  positive  trend
which  peaked  in  1968  was  followed  by  a  decline  in  the  1970s,  and  numbers  started
increasing again ın 1977 (Fig. 1).

There ıs no correlation between hunting statistics tor European Iynx and roedeer the
same  year  ın  the  period  1960-1981  (Fig.  1)  (r=-0.41,n=22,  P=0.43  Pearsons  corr.).

There is no significant correlation between Iynx ovulation rate and roedeer hunted the
same  year  (r=-0.04,  n=83,  P=0.35  Pearsons  corr.).

Individual lynx ovulation data were compared to roedeer hunted the year each animal
was born,  to  see ıf  the  condition of  the mother,  which might  be connected to  roedeer
availability, had influence on the reproductive performance of the young. The correlation
was  statistically  significant,  but  not  very  high:  r=+0.31,n=83,  P=0.002  (Pearsons  corr.).

Hunting statistics are available for mountain hare after 1971 (Fig. 1). Correlation with
numbers  of  lynx  killed  ıs  low  and  even  negative:  r=-0.16,  n=11,  P=0.32  (Pearsons
corr.). Possible correlation between lynx ovulation rate and statistics on mountain hare
hunting cannot be tested, since data on both parameters are available for only five common
years.  The  lynx  ıs  most  abundant  in  areas  of  Norway  where  reindeer  husbandry  is
practised, and therefore comparisons with statistics on hunting of wild reindeer would be
futile. No statistics on reindeer husbandry were available before 1980.

Fig. 1 shows that there is no obvious correlation between small rodent peak years and
lynx population sıze as measured by annual numbers of Iynx killed.

Correlations  between  mean  numbers  of  corpora  lutea  and  numbers  of  Iynx  killed
annually  are  low  and  not  significant  (r=0.20,  n=17,  P=0.21  Pearsons  corr.).
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Fig. 1. Numbers of European lynx, Lynx lynx x 10, mountain hare Lepus timidus x 10 000 and roedeer
Capreolus capreolus x 1000 killed per year in Norway since 1960 according to official hunting
statistics. Small rodent peak years are indicated by vertical dotted lines
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Erratum

Zeitschrift für Säugetierkunde, Band 55, Heft 4, S. 253-259 (1990)

VERFAGPANUEPAREN

Im  Beitrag  K.  Ar-RoBAAE  und  H.  FELTEN,  „Was  ıst  Erythronesokia  Khajuria,  1981
(Mammalıa: Rodentia: Muridae)?“ muß es ım Kapitel „Lebensweise“ (S. 258) in der ersten
Zeile heißen:
Nesokia bunnii lebt ım Irak... .

4, 5 and 1 fresh corpora lutea. Ihe resulting mean Ovulauon rate was 2.06, wnıcn was Iar
below 3.10, the mean ovulation rate for the entire sample. Only one female was classified
in the general condition index 1, indicating “lean”. Although this female was 17 years old
(No.  3/74),  she  carried  4  fresh corpora  lutea  and 1  luteal  body of  previous  cycles.  The
result does not indicate the difference between ovulation rates in anımals of extremely bad
and extremely  good condition  to  be  significant  when speaking  in  terms of  population
biology.

Discussion

The European Iynx is a known predator on a variety of animals,  from small  rodents to
ungulates (BIRKELAND and MYRBERGET 1980; BREITENMOSER and HALLER 1987; DULKEIT
1953;  HasLunD  1966;  HELL  1973;  Jonsson  1980;  PuULLIAINEN  1974,  1981;  PULLIAINEN
and Hyypıa 1975; Suminsk1 1973). Prey preferences seem to differ between different parts
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Table 1. Ovulation rate expressed by number Table 2. Ovulation rate expressed by number
of fresh corpora lutea and Graafian follicles of fresh corpora lutea and Graafian follicles

ranged  according  to  age  classes  ranged  according  to  year  of  killing
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Table 3. Ovulation rate expressed by number
of fresh corpora lutea ranged according to a

general condition index

1
6
3
3
5
1
6
2)
8
9
1
8
8
2
A
6
3

oonnGen. condi-
tion index

j
2
3
4
5

(No  index)  4
Total  83

Legend to general condition indexes: 1
“Jean”; 2 = not too good; 3 = normal; 4
very good; 5 = fat

of  the  distribution  area  of  the  lynx,  dependent  on  availability  of  relevant  prey  species
(BREITENMOSER and HALLER 1987; PULLIAINEN et al. 1988).

It has previously been demonstrated that roedeer may represent a major part of the diet
of the European Iynx (BIRKELAND and MYRBERGET 1980; EGOROV 1965; JOHNSON 1980).
Roedeer were not originally members of the native Norwegian fauna before 1900,  and
regular hunting for roedeer was not registered before 1927 (OLstap 1944).  The annual
numbers  of  Iynx killed before the turn of  the century  were much higher  than in  more
recent  years.  Although the roedeer  ıs  an important  food resource  when available,  ıt  ıs
consequently in no way a prerequisite to the survival of lynx in Norway.

Hacıunn (1966)  and BIRKELAND and MYRBERGET (1980)  report  a  shift  ın  the  diet  of
lynxes from predominantly small game during autumn, to cervids ın winter. Small game
and rodents are inaccessible under deep snow, and cervids experience ditficulties moving ın
deep snow, while a lynx with its well adapted large paws travels with ease in snow covered
terrain (FORMOZOV 1946).

The European Iynx is bigger than the other Lynx species (KuRTEN and Rausch 1959;
MATJUSCHKIN 1978; WERDELIN 1981), and may therefore be more ready to accept larger
prey species (Moors 1980; STENSETH et al. 1977; WERDELIN 1981).

Small game in Northern Europe follow a 4-year-cycle similar to that of small rodents
(HAGEN 1953;  MyYRBERGET 1984;  OstByE and MyvsTEruD 1984).  As the European Iynx
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readily accepts a variety of prey species, it ıs only slightly influenced by such cycles as long
as alternative prey is available. PuLLiaınen et al. (1988) report a significant difference ın
available  prey,  stomach-contents  and  condition  between  Iynxes  in  Tavastland  and  in
South-Eastern  Finland  in  the  1980s.  The  Iynx  ın  Tavastland  had  the  opportunity  of
switching to white-tailed deer Odocoileus virginianus when hare populations were low,
while the lynx in SE-Finland did not have thıs opportunity. Switching for prey (MURDOCH
and OATEn 1975) ın the European Iynx ıs also indıcated by BREITENMOSER and HALLER
(1987), and in the Canada lynx by BERGERUD (1967, 1971, 1983).

The Norwegian Iynxes show no fluctuations ın number or ovulatıon rate comparable to
variations in abundance of ıts most important prey species over a 17 year period. The most
likely  explanation  seems  to  be  prey  switching,  which  imply  dampened  tendency  for
individuals to deviate too much from normal condition. The Norwegian lynx has a variety
of prey species available, and thereby the necessary prerequisite for stable condition and
stable ovulatıon rate.

Zusammenfassung

Ovulationsraten beim Europäischen Luchs, Lynx lynx (L.), aus Norwegen
Die Ovulationsrate norwegischer Luchse (Lynx Iynx) wurde in Beziehung zur Häufigkeit ihrer
Beutetiere und zu ihrer Kondition untersucht. Für 83 Weibchen betrug die mittlere Ovulationsrate in
17 Jahren 3,10 # 1,87 (SD). Signifikante Beziehungen ergaben sich weder hier noch zwischen
Ovulationsrate und Alter oder Ovulationsrate und Erlegungsjahr.
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