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Between 1967 and 1991, otters Lutra lutra (Linnaeus, 1758) were collected from 
Belarus and NW Russia (St. Petersburg, Pskov, and Novgorod regions). Reproductive 
s ta tus was assessed by histological study of the reproductive organs of 99 otters. 
Reproductive maturity was recorded in otters > 2 years old. No definite breeding period 
could be determined. The uteri of 10 females contained from 2 to 4 non-resorbing 
embryos, 2.6 on average. The sizes of 81 litters of blind cubs were counted; an average 
of 2.6 cubs per litter was recorded. 
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Introduction 

Reproduction in the wild is one of the least understood aspects of otter Lutra 
lutra (Linnaeus, 1758) biology (Erlinge 1967, Vshivtsev 1972, Heptner and Nau-
mov 1974, Danilov and Tumanov 1976, Stubbe 1977, Wayre 1979, Jenkins 1980, 
Jenkins and Harper 1982, Trowbridge 1983, Mason and Macdonald 1986, Kruuk 
et al. 1987, Sidorovich 1991). Although the reproduction of captive otters has been 
studied in some detail, many aspects of reproduction in the wild are still poorly 
known, including the timing of the cycles of female oestrus and male spermato-
genesis, the timing of mating and its relation to age, and duration of pregnancy 
and anoestrus. Female maturity, the role of the female in copulation, fecundity, 
and the dependence of these characters on population density also invite fur ther 
investigation. 

Methods and material 

Otters were collected between 1967 and 1991 from the regions of Belarus, and the adjacent part 
of Russia: St. Petersburg (Leningrad), Pskov and Novgorod regions. Reproductive condition was 
examined by histological study of the reproductive organs of 81 otters aged >1 year (37 males, 44 
females) and of 18 otters aged < 1 year. 

Tissues were fixed in 10% neutral buffered formalin, dehydrated in serial dilutions of alcohol, and 
embedded in parafin wax. Sections were cut to 7-10 |im and stained in iron haematoxylin following 
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Cler (1941), Shell (1955) and Danilov and Tumanov (1976). The ovaries, uterus and vagina of all 
females were examined, but only testes with epididymes from the males. 

Embryos were found in the uteri of 10 females, and holts containing litters of up to four blind 
cubs (aged < 1 month) were located with the help of other workers and hunters. All these data were 
used to characterise otter fecundity and reproductive cycles. 

The role of the female in reproduction was investigated from records of the proportions of preg-
nant females, and also from recording the proportion of adult females with litters located during 
riverbank searches (see Sidorovich 1991). The ages of otters taken by hunters (n = 99) were deter-
mined from the degree of fusion of the cranial sutures (Stubbe 1969) and from studies of tooth band 
structure (Klevezal and Kleinenberg 1967, Stephenson 1977, Heggberget 1984). All data included 
capture dates, the name of the waterbody and its administrative region, and ecological characteristics. 

Results 

Males 

The testes of males aged 0 - 1 year (n = 18) and 1 -2 years (n = 10) were 
underdeveloped. The seminiferous tubules of first year males (n = 11) had a single 
row of epithelium consisting of Sertoli cells and primary spermatogonia. Second 
year males {n = 6) taken in April and June, and between October and December, 
showed increased levels of mitosis in the germinal epithelium of the tubules. In 
April, in addition to Sertoli cells and spermatogonia, the germinal epithelium also 
featured layers of primary and secondary spermatocytes. In June (and the other 
months), some individuals showed active spermatogenesis, but not beyond the 
stage of spermatocytes or spermatids. The weight of both testes (with epididymes) 
in juveniles 0 - 1 and 1 -2 years old (n = 17) did not exceed 1.8 g. Males aged >2 
years showed considerably increased testes weights, part icularly in autumn, 
winter and spring (Table 1). 

Table 1. Annual changes in the genital weights (in grams) of otters aged 
>2 years from Belarus and NW Russia. 

Month Males (n = 22) Females (n = 7) Month 
(testes with epididymes) (ovaries) 

January 4.4 5.8 
February 9.2 -

March 2.1, 9.7 5.0, 8.0 
April 11.3, 7.0, 6.3, 3.8, 12.0 -

May 2.1, 9.7 -

June 4.5 -

July 2.3 -

August - -

September 8.8, 3.7 -

October 6.0 -

November 7.2, 12.6, 8.8, 11.0, 11.5, 6.5 10.5 
December - 4.0,3.7, 23.0 
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Analysis shows tha t all males captured between February and May (n = 12) 
were sexually functional. Spermatogenesis was intense in the seminiferous 
tubules, and the epididymes were full of sperm. Only a single male (aged 6+) 
taken at the beginning of May, showed the onset of spermatogenesis. The germinal 
epithelium of this individual appeared to be two-rowed and consisted of Sertoli 
cells, spermatogonia, primary and secondary spermatocites, and small number of 
spermatids. 

Due to the shortage of specimens collected during summer (n = 3) it was not 
possible to make definitive conclusions on the availability of males for mating 
between July and August. Two males (taken in June and July) displayed termi-
nation of passive spermatogenesis, but the development of mature sex cells was 
not yet complete. The third male (taken in July) was close to the sexual resting 
phase; the germinal epithelium of the seminiferous tubules showing regression, 
with cell elements in their terminal phase. 

During period from September to December, all the males examined (n = 22) 
had testes bearing sex cells, ranging from spermatogonia to spermatozoa, pro-
viding evidence of sexual maturity. However, reproductive readiness in males 
appears to be asynchronous, particularly in October and early November. During 
this period, some males showed high levels of functional activity, others displayed 
the initial phases of active spermatogenesis, whilst a certain proportion showed 
a definite decrease in functional activity. In the last case, the seminiferous tubules 
were noticeably separated by interstitial tissues, and testes sections showed the 
presence of only a small number of mature sex cells in some of the tubules. 

Females 

All the sexually active females were older than 2 years, the uteri of first-year 
females being thin and infantile. In autumn, the uteri (including the uterine horns 
and the ovaries) weighed 440-480 g, the length of the horns was 35-45 mm, and 
their outer diameter was only 3.5-4.2 mm. The ovaries had only primordial and 
small, developing follicles 150-200 |im in size, and the vaginal epithelium was 
only two or three layers deep. Approximately the same state was characteristic 
of juvenile females aged 1-2 years. Here there were two or three rows of vaginal 
epithelium, the uterus walls were thin, and the glandular layer was weakly 
developed. The ovaries contained small, medium-sized or regressing follicles 
(<400-500 |im), and the weight of the uteri (including both horns and ovaries) 
was 750-3 250 g. The horn lengths and outer diameter were 37-58 mm and 3.5-5.2 
mm, respectively. 

The reproductive organs of adult females were noticeably larger. In the breeding 
period the horns of the uteri were 55-78 mm and their diameter was 6.2-8.5 mm. 
Four-year old female taken in January had active reproductive organ, and was 
characterised as pro-oestral. The uterine wall was enlarged and bloodshot, the 
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lumen s tar -shaped, and the ovary contained many large, ma tu re follicles 
(1200-1600 pm). The only adult female taken at the beginning of February was 
pregnant, each uterine horn carrying two poorly developed embryos. 

Four females taken in March and April were also pregnant. In two females 
taken at the end of March, corpora lutea were clearly visible, and the uterine 
horns showed thick foetal bulges. Two females taken in April had either two or 
three fully developed embryos. All other adult females taken in March or April 
(n = 9) were either pro-oestral, or oestral, some having a bloodshot uterus with 
well developed glands. Here the uterine epithelium was of the raised cuboidal 
type, and the ovaries contained many large follicles (800-900 pm) (i.e. pro-oestral: 
Danilov and Tumanov 1976). Other adult females caught during the same period 
were ready for mating. Their vaginal epithelium consisted of 10-12 rows of cells. 
The cells of the superficial layers had already become enucleate, and the cornified 
cells were in the process of separation. The uterine cavity was star-shaped, the 
muscular walls noticeably thickened and bloodshot, and the secretions of the 
uterine glands were visible within the lumen. The ovaries contained either 
ovulated follicles in the initial stage of corpora lutea formation, or Graafian 
follicles on the point of rupture, their diameter reaching 1200-1500 pm. The 
ovaries also contained both regressing (<450 pm) and developing (<800 pm) 
follicles. 

Two of the six adult females taken between May and July appeared to be 
oestral. The vaginal epithelium comprised 8-11 cell layers, the superficial rows 
of cornified cells were swollen, considerably bloodshot, and their muscular walls 
thickened. In addition, the various uterine glands were well developed and the 
mucous membrane of the uterine lumen was star-shaped. The enlarged ovaries 
contained large (<1650 pm) follicles tha t were ready to rupture , and were 
surrounded by a network of swollen blood vessels. Three other females showed 
the commencement of pro-oestrus. Here the vaginal epithelium consisted of 6 -8 
cell layers, and slight cornification was observed only in the upper layer of the 
functional epithelium. The ovaries contained many developing follicles and well 
developed egg cells (<800 pm). The open-type lumen of the uterus and uterine 
horns was clearly visible, and both the uterine body and horns were enlarged and 
slightly bloodshot. One 3-year old female taken at the end of July was found to 
be pregnant, bearing three well developed embryos. 

The functional state of the female reproductive organs was rather variable in 
August and September, and both post-ovulatory and pre-ovulatory females were 
recorded. The ovaries of two females taken in August contained three and four 
corpora lutea (110-1200 pm). In addition, there were occasional, rather large 
follicular cavities, and large numbers of small and medium-sized regressing 
follicles. 

The uteri of these females had large lumens, and their mucous membranes 
displayed tree-like infoldings, denoting response to progesterone. A further adult 
female, taken in August, possessed a large uterus with very bloodshot walls. Very 
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large Graafian follicles were observed in the ovaries, indicating the onset of oestrus 
in tha t month. However, only the initial phase of the oestral cycle was observed 
in two females (older that 2 years) taken in September. Their vaginal epithelia 
consisted of 6-7 layers of cells, and showed no cornification. The ovaries were 
empty except for small numbers of rather small (500-700 fim) follicles. Greater 
female functional maturity was observed at the end of autumn and in early winter. 
The uterine walls of two females captured in October were noticeably thickened 
and bloodshot, with the folds in the mucous membranes acquiring a spiral form. 
The ovaries contained large, mature follicles (< 1100 fim in diameter) with egg 
cells ready for ovulation. One female taken in October was pregnant, with an 
embryo in each uterine horn. The ovaries of a further adult female (also taken in 
October) had recently-ovulated follicles with corpora lutea present, as well as 
regressing follicles (<450 fim). 

Table 2. Number of otter cubs per litter in Belarus (data from Sidorovich 
1991; n = 42 litters with blind cubs up to 1 month) and NW Russia (data 
from Danilov and Tumanov 1976; n = 39 litters). 

Number of cubs/litter 
Area Mean SD 

1 2 3 4 

Belarus n 3 15 19 5 2.6 0.79 
% (7) (36) (45) (12) 

NW Russia n 2 17 15 5 2.6 0.78 
% (5) (44) (38) (13) 

Total n 5 32 34 10 2.6 0.78 
% (6) (40) (42) (12) • 

A similar pattern was characteristic of adult females in November and Decem-
ber (n = 16), most of which were preparing for oestrus. Their uteri were large and 
bloodshot, the epithelia well developed, and the ovaries containing follicles ready 
for ovulation (1600 fim), as well as numerous follicles in various stages of 
regression. Two females taken in November were pregnant, and three corpora 
lutea were clearly visible in the ovaries of each individual. In addition, numerous, 
small or medium-sized, growing or regressing, follicles were visible. One female 
(aged 5+) had a very large uterus (23 g) with three bulges containing bent embryos 
measuring ca 10 mm. Two females (aged 3+ and 4+) taken in early November 
and in mid-December were also pregnant, with two and three poorly developed 
embryos, respectively. 

By examining the 10 pregnant females, a fecundity range of between 2 and 4 
could be determined: 5 females with 2 embryos, 4 females with 3 embryos and 
one female with 4 embryos, on average 2.6 non-resorbing foetuses/pregnant female 
(SD = 0.7, n = 10) were recorded. The number of blind cubs found in holts was 
similar and ranged from 1 to 4, on average 2.6 (Table 2). 
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Discussion 

From studying the reproductive organs of otters, some pa t te rns of sexual 
matur i ty and reproduction can be determined. As in other large mustelids (e.g. 
badgers, wolverines), wild otters s tar t to mate when older than two years of age, 
when both sexes become sexually mature. However, some individuals may com-
mence breeding whilst still less than two years old. 

There are also some reproductive differences within otter populations. The 
absence of a definite breeding period results in a reproductive mismatch for some 
individuals. It is well known tha t the activation of reproduction in carnivores is 
based on responses of the endocrine system, particularly to changes in day-length. 
However, different otters can commence breeding at different t imes of the year. 
This may resul t from the onset of the breeding being regulated not only by these 
factors, but also by others, perhaps the physiological condition of the individual, 
or physiological maturi ty, state of nourishment, age and season of birth, etc. 
Despite this, a considerable proportion of the males present at any one time are 
ready for sexual activity. 

The resul ts of studies by other authors (Fairley 1967, Stubbe 1969, 1977, 
Vshivtsev 1972, Heptner and Naumov 1974, Danilov and Tumanov 1976, Wayre 
1979, Jenk ins 1980, Kruuk et al. 1987, Heggberget 1988) fu r the r reinforce the 
suggestion tha t there is no strict reproductive conformity in otter populations. On 
inland rivers tha t are seasonally covered with ice, the more severe the winter (e.g. 
in nor thern and central Europe), the greater the degree of reproductive synchro-
neity observed, i.e. reproduction increasingly coincides with spring and beginning 
of summer . In the milder climates of western and southern Europe, cubbing 
becomes less seasonally distinct. In the northern coastal populations of otters, t ha t 
do not experience winter freezing of waters, births occurred at different t imes of 
the year (e.g. in Norway, Heggberget 1988). The origin of this pa t te rn is obscure, 
although it may lie within variations in the length of the period of otters gestation, 
or more probably, in higher-level co-ordination of the reproductive cycle. The origin 
of the la tent phase is also obscure; in captivity the period of gestation is approxi-
mately two months and proceeds without delayed implantation (Wayre 1972, 
Reuther 1984, 1991, Robin 1989). In the zoological gardens at Novosibirsk (Russia) 
the gestation period of otters ranges from 51 to 72 days and there is no delayed 
implantat ion (Shilo and Nemshilova 1989), however, this may no invariably be 
the case in wild populations where feeding regimes are different, particularly in 
areas wi th severe winters . The s t ructure of many wild ot ter populations is 
characterised by small numbers of young (usually 10-28%), with a maximum of 
38% having been reported from southern Sweden (Erlinge 1968). In spite of this, 
adult females comprise a maximum of about 40% of adult population, and fecundity 
is often between 2.5-3 cubs/female (Teplov 1953, Vshivtsev 1972, Heptner and 
Naumov 1974, Danilov and Tumanov 1976, Vaseneva 1976, Sidorovich 1991, 1992). 
These da t a seem to indicate t h a t each year there are a certain number of 
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non-breeding females (Chanin 1985, Sidorovich 1991). This may be the result of 
prolonged gestation periods following delayed implantation (Danilov and Tumanov 
1976), or it may reflect reproductive declines in disturbed population s t ructures 
(Sidorovich 1991), or the long period of young independence may block the next 
oestrus cycle of a female. 

Under conditions where there is no definite breeding season, pair formation is 
vitally important . This is because studies have shown tha t disturbed population 
s t ructures as a result of over-hunting lead to increases in the numbers of non-
-breeding females and declines in reproductive rates (Sidorovich 1991). Therefore, 
a continuous cycle of oestrus in otters (Wayre 1979, Trowbridge 1983, Mason and 
Macdonald 1986) is of great importance, being an adaptive peculiarity of the 
species which allows the normal course of the reproductive process. According to 
Wayre (1979), the female comes into oestrus every 40 to 45 days, and remains so 
for approximately 14 days. Trowbridge (1983) states tha t the mean length of the 
cycle of oestrus is 36 days, but it may range from between 17 to 51 days. 

In general, however, otter fecundities in Belarus and north-western Russia are 
very similar to those reported from western Europe (e.g. Jenkins and Harper 
1982). 
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