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Abstract. The aim of the study was to analyse the sex ratio of American mink litters in relation to dam’s age,
gestation length, and time interval between the first and second mating. The observations were carried out on a
mink farm located in northern Poland. The analysis involved litters of 207 females, aged 1 (n= 107) and 2 years
(n= 100), which successfully raised all the born kits. The sex of the offspring was identified on weaning. The
kits were assigned to groups according to their dam’s gestation length, mating date, and first-to-second mating
interval. It was found that female kits quantitatively predominated over male offspring. Longer pregnancies,
delayed mating time, and greater interval between the first and second mating was accompanied by a higher
number of female births in relation to male births.

1 Introduction

Since the mink is a monoestrous species with a pregnancy
characterized by embryonic diapause, breeding season is the
most demanding time of the year on a production farm both
in terms of animal nutrition and human labour. Both planning
and implementation of mating design schemes aim to achieve
litters as large and strong as possible. The production of the
farm is usually supposed to develop and the breeding stock
needs to grow. Therefore it is important for the farmer to be
aware of sex distribution of the litters of newborn animals.
The literature basically lacks reports on sex ratios in herds
of farmed American mink, although such information is im-
portant for planning prospective cage allocation after wean-
ing. More than 60 years ago, Venge (1953) reported that the
sex ratio of litters depended on a number of factors, such
as nutrition, heat stage of the mated female, and season. In
terms of the productivity of the farm, it is desirable to have
the highest possible proportion of females in the offspring.
Few literature sources deal with the sex ratio in the American
mink, usually referring to natural populations. For example,
Sidorovich (1993) observed that relatively more females are
born in the Belarusian wild mink populations. Brzeziński et

al. (2010) and Craik (2008), on the other hand, observed that
more males were caught in cage traps, even twice as many
as females, especially in the spring. In autumn, however, the
number of caught females was similar to males. Also, Bone-
set et al. (2006), who observed mink in the natural habitats
of the West Estonian archipelago, as well as on the British
Isles, found that more males were present than females. The
authors concluded that more male mink may be born in the
wild, which is also suggested by Zwiernik et al. (2008) and
Schüttler et al. (2010). The wild population of the European
polecat has also been reported to consist of more males than
females (Brzesiński et al., 1992; Barrientos, 2015).

The data collected in the natural habitat do not necessarily
reflect the actual sex ratio, as natural nests can be of limited
availability or even completely unavailable to researchers, as
well as due to differences in male and female behavioural
patterns (Székely et al., 2014). Hence the information on this
parameter in natural mink populations may be biased. The
controlled farm environment, on the other hand, enables ad-
equate and precise determination on the sex ratio of the off-
spring. The literature, however, lacks reports on this aspect
of mink life history, with virtually the only article from more
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Table 1. Sex distribution in newborn mink litters in relation to dams’ age and gestation length.

Gestation
Age group Young females Young males χ2 test

% m SD V % % m SD V %

1 1 57.58 3.17 1.17 36.91 42.42 2.33 0.52 22.13 0.76
2 53.78 3.49 1.60 45.97 46.22 3.00 1.31 43.64 2.12
3 72.73 2.67 2.08 78.06 27.27 1.00 1.00 100 7.54∗

Total 54.59 3.42 1.58 46.12 45.41 2.85 1.31 46.18 3.48

2 1 30.77 2.00 – – 69.23 4.50 0.71 15.71 1.92
2 62.74 4.13 1.87 45.41 37.26 2.45 1.59 64.78 13.26∗

3 52.27 2.87 1.46 50.70 47.73 2.62 1.68 64.19 0.1

Total 59.39 3.78 1.85 48.96 40.61 2.58 1.61 62.35 9.2∗

Average 56.44 3.56 1.69 47.43 43.56 2.75 1.43 52.21 11.22∗

∗ Differences between the number of females and males per litter significant at the level of P ≤ 0.01. Abbreviations: m –
medium, SD – standard deviation, V % – coefficient of variability.

than 60 years ago by Venge (1953), who claimed that the sex
ratio in American mink under farming conditions depends
on such factors as nutrition, mating term within the heat, or
climatic conditions.

Renaville et al. (2001) and Bachtrog et al. (2014) present
two general mechanisms of sex determination. An environ-
mental factor acts at the embryonic stage of individual de-
velopment (some fishes and reptiles). The molecular genetic
mechanism, on the other hand, present in birds and mam-
mals, determines the sex on the moment of conception. It is
not always easy to designate the physiology processes behind
the male-to-female ratio of animal litters (Krackow, 1995a,
b). Krackow and Burgoyne (1998) claim that changing the
time of mating within the heat in mice will alter the sex ratio
in the resulting litters. The authors found out that a female
embryo takes more time to develop until blastocyst than a
male embryo, and this has a big impact on the time of embry-
onic implantation in the uterine wall. Monclús et al. (2014)
observed an interesting phenomenon; siblings of the opposite
sexes may affect one another in their fetal life. The authors
found distinct signs of masculinisation of female rabbits and
yellow-backed marmots in the litters containing more males
than females, which had been caused by excess testosterone.
When adult, such females began breeding later compared to
those born in more “female” litters. According to Trut (1996)
and Price (2002), the population sex ratio is associated with
the degree of domestication. For example, silver foxes se-
lected for docility produce more male offspring as compared
with a fox population which had not been selected according
to disposition. The aim of the study was to analyse sex dis-
tribution in mink in relation to the dam’s age and the length
of the pregnancy from which the litter originates, and in re-
lation to the date of mating and the interval between the first
and the second mating.

2 Material and methods

The research was carried out on a production farm of Amer-
ican mink located in northern Poland, in the breeding sea-
son 2017. Litters from a total of 207 females at the age of 1
(n= 107) and 2 years (n= 100) were analysed. The sex of
the animals was identified on weaning and only 0-mortality
litters were included in the study (i.e. all born kits were fi-
nally weaned). The data on mating and whelping dates were
taken from the farm on-cage records. The same data were
used to calculate gestation length for each of the studied lit-
ters. The length of gestation ranged from 40 to 69 days, and
the offspring were assigned to groups according to gestation
length they had been born from:

– 40 to 49 days – group 1,

– 50 to 59 days – group 2,

– 60 to 69 days – group 3.

According to the date of the first mating, the offspring
were assigned to the following groups:

– mating between 1 and 5 March – group A,

– mating between 6 and 10 March – group B,

– mating between 11 and 15 March – group C.

The following groups were formed according to the first-
to-second mating interval:

– 1 day interval – group I,

– 2 days interval – group II,

– 7 days interval – group III.
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Table 2. Sex distribution in newborn mink litters in relation to dams’ age and mating date.

The first
date of

Age mating Young females Young males χ2 test

% m SD V % % m SD V %

1 A 54.46 3.41 1.65 48.47 45.54 2.85 1.21 42.39 1.7
B 53.63 3.42 1.57 45.90 46.37 2.96 1.48 49.85 0.94
C 63.64 3.5 1.29 36.88 36.36 2.00 0.82 40.82 8.42∗

Total 54.59 3.42 1.58 46.12 45.41 2.85 1.31 46.18 3.48

2 A 59.21 3.86 1.82 47.11 40.79 2.66 1.57 59.11 1.48
B 60.61 3.33 2.16 64.81 39.39 2.17 1.94 89.57 7.74∗

Total 59.39 3.78 1.85 48.96 40.61 2.58 1.61 62.35 9.2∗

Average 56.44 3.56 1.69 47.43 43.56 2.75 1.43 52.21 11.22∗

∗ Differences between the number of females and males per litter significant at the level of P ≤ 0.01. Abbreviations: m –
medium, SD – standard deviation, V % – coefficient of variability.

Table 3. Sex distribution in newborn mink litters in relation to the interval between the first and second mating.

Interval between
the first and
second mating Young females Young males χ2 test

% m SD V % % m SD V %

I 55.95 3.54 1.61 45.40 44.05 2.79 1.41 50.45 3.16
II 60.56 3.91 1.70 43.49 39.44 2.54 1.03 40.69 3.26
III 61.67 3.70 2.16 58.45 38.33 2.30 1.76 76.82 7.62∗

Total 56.44 3.56 1.69 47.43 43.56 2.75 1.43 52.21 11.22∗

∗ Differences between the number of females and males per litter significant at the level of P ≤ 0.01. Abbreviations: m –
medium, SD – standard deviation, V % – coefficient of variability.

Statistical analysis included the mean (m), standard devi-
ation (SD) and coefficient of variability (V %). The resulting
data were analysed using the STATISTICA 10.0 PL package.
The non-parametric chi-squared test was used to evaluate the
differences between the number of born males and females.

3 Results

Table 1 presents the results of the statistical data analysis of
females and males born in a litter in relation to dam’s age and
gestation length. The analysis revealed that generally more
females were born than males. On average, older, 2-year-
old mink gave birth to more female offspring compared to
year-old dams, which is confirmed as significant by the chi-
squared test (P ≤ 0.01); nearly 60 % of the offspring were
female kits. However, those of year-old dams which went
through longest pregnancies produced even more females in
a litter, 72 %, 73 % on average, which was significantly the
highest percentage (P ≤ 0.01).

Mating date was also significant in relation to sex distri-
bution of the offspring (Table 2), as both 1- and 2-year-old
dams mated in the later term (B and C) gave birth to more
females, with differences significant at P ≤ 0.01.

Apart from gestation length and mating date, also the first-
to-second mating interval seems to have an effect on young
mink sex distribution (Table 3); the longer the interval, the
higher the proportion of female offspring in the litter, with
differences significant at P ≤ 0.01.

4 Discussion

Our usual observation on numerous mink farms is that more
females are born than males. This has been statistically sup-
ported with the analysis presented in this paper. More than
60 years ago, however, Venge (1953), who studied sex ra-
tio in farmed mink populations, reported a slight quantitative
domination of males over females. Both Venge (1953) and
Sundell (1962) claimed that the mortality of male embryos is
higher than that of female embryos. Also Milki et al. (2003)
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and Orzack et al. (2015) report that in early pregnancy in
humans the mortality of male embryos is higher than that
of female embryos, despite the fact that more male embryos
are conceived, since spermatozoa bearing the Y chromosome
are lighter than those with the X, and thus move faster and
have a greater chance of reaching the ovum early enough.
This may underlie such ample differences in the sex ratios
observed in our study. With a longer gestation and – con-
sequently – a longer diapause, male embryo mortality was
higher and the litter contained more female offspring, as
compared to shorter pregnancies. This has already been ob-
served by Venge (1953), who noticed that more males were
born from shorter pregnancies and vice versa. It is difficult,
however, to find an answer to the question about the differ-
ences between our observations and the data from 60 years
ago. Venge (1953) indeed found more males than females in
litters. However the differences were not great. Our analy-
sis, on the other hand, revealed that more females are being
born at present, and the difference is both higher and statis-
tically significant. Bacon and McClintock (1994) report that
the litter sex ratio at birth may be a consequence of several
interacting factors. The Trivers–Willard hypothesis (TWH)
says that the condition of the parents will bias the sex ratio of
the offspring – toward sons when under good conditions and
toward daughters when under poor conditions (Keller et al.,
2001; Meagher et al., 2012).

Guillon (2016) reached a similar conclusion that the sex
ratio is under an influence of the habitat, which directly af-
fects the condition of the animals. Ross (2016) reports that
most of sexually reproducing organisms tend to exhibit equi-
librium between either sex. According to Bakken (1995,
1998), both litter size and sex ratio in farmed silver foxes
are an outcome of the relationships among the animals as
well as between the animals and humans, which the author
refers to as “social stress”. The author claims that vixens
exposed to social stress gave birth to more males. This has
been supported by Cameron (2004), who observed that glu-
cose levels increase in socially stressed animals. Krackow
and Burgoyne (1998), on the other hand, found that sex ratio
in murine litters depends on the moment of mating within the
heat cycle; females mated earlier gave birth to more males,
whereas those mated later – more females. These results may
confirm our data, since 2-year-old female mink, which are
mated later in the heat than year-old ones, indeed produced
more females in the litter. Different data were presented by
Vega et al. (2008), who observed in their studies on rabbits
that the time of insemination did not influence the sex ra-
tio of the offspring, although the authors stipulated that the
population they experimented upon was not large enough to
infer.

Sidorovich (1993), who studied mink in their natural habi-
tat, found that the species is very flexible when it comes to
reproduction. Not only are they able to produce large litters,
but also more females appear in a litter if the local mink pop-
ulation has for some reason declined. This effect was noticed

in Belarus, where excessive hunting pressure led to a signifi-
cant reduction in the mink population, which in consequence
caused that females gave birth to larger litters containing a
higher proportion of female offspring. With a strong popu-
lation, the male-to-female sex ratio was 1 : 1.1, and the pa-
rameter reached 1 : 1.8 when the population dropped consid-
erably. An analysis of sex population distributions in vari-
ous animals reported by various authors allows concluding
that the ratio is usually 1 : 1, as confirmed by Ross (2016). It
seems the ratio may be altered under farm conditions.

5 Conclusions

The analysis revealed that more females than males are born
in the reproduction of farm mink. Along with a longer preg-
nancy, a later date of mating, and a larger interval between
the first and second mating, the number of female offspring
increases in relation to male offspring.
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