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Abstract—Data on reproduction of the earwig Forfi cula vicaria Semenov (Dermaptera, Forfi culidae) in Primorskii 
Territory of Russia are presented. The total period of reproductive activity lasts from 47 to 52 days. The earliest mating 
couples were recorded at the beginning of the last third of August, and the latest ones, in mid-October. The time spent 
by the male and female in the cage before mating was 28 days for the couple formed in late July, 17 days for that 
formed in early August, 5 days for that formed in mid-August, and less than a day for that formed in late August. The 
couples mated repeatedly 11–17 times over the entire period of observation. From 1 to 3 copulations were recorded 
daily, each lasting from 30 min to 10 h with intervals varying from 20 min to 9 h. Active feeding was observed for 
1.5–4 h after mating. Females started laying eggs in late September; their fecundity ranged from 52 to 71 eggs per 
female, and from 4 to 33 eggs were laid daily between copulations. Mature eggs were present in the ovaries of dis-
sected females until mid-October. Forfi cula vicaria is characterized by parental care; starting with mid-September, the 
adults make wintering shelters in which they hibernate protecting their eggs.
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Earwigs of the genus Forficula L. hibernate at the 
embryonic and adult stages. The biology of the common 
earwig F. auricularia L., 1758 has been quite well stud-
ied in Europe (Crumb et al., 1941; Behura, 1956; Beier, 
1959; Buxton and Madge, 1974), North America (Lamb 
and Wellington, 1974, 1975; Lamb, 1976), Australia 
(Kirkland et al., 2020), and New Zealand (Burnip et al., 
2002). In European Russia, the I instar nymphs of 
F. auricularia appear on the soil surface since the first 
10 days of May and molt to adults in mid-July. Mating 
is observed from the last third of August to mid-Novem-
ber. Mature eggs were found in the ovaries of F. auricu-
laria females sampled from the last third of August to 
November (Aleksanov, 2015). In the south of the Rus-
sian Far East, the I instar nymphs of F. vicaria were 
observed since the end of the middle third of May, and 
the final molt took place since the end of the first 10 days 
of July for males or since the middle of July for females 
(Markova et al., 2022).

This paper is focused on the reproductive behavior 
of F. vicaria in the south of the Russian Far East. Our 
results provide an assessment of the reproductive poten-
tial of this species and can be used to predict its popula-
tion density in agrocenoses.

MATERIALS AND METHODS

The observations and material collection were carried 
out from April to October 2020–2022 in the south of 
Primorskii Territory of Russia. Large adults of F. vicaria 
were kept in cages (made of Petri dishes) since mid-July 
2021 to study their reproductive behavior. The male 
placed in a cage usually became accustomed to the new 
conditions within 24 h, as could be judged by its calm 
behavior, the beginning of feeding, and marking the 
territory with feces; then a female was placed in the 
same cage. The number of couples studied was n = 10. 
If there was no copulation, the potential mates were 
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replaced. The duration of copulation (not counting breaks 
of 7–10 min) and the number of eggs laid were recorded. 
The insects were offered ant pupae, corn grains, and 
other foods rich in proteins and carbohydrates. The 
couples were observed for 18 h every day, from 6 a.m. 
to midnight; their nocturnal activity was not recorded. 
The eggs laid by each female were counted daily at the 
same time.

For comparison, observations of earwigs under natu-
ral conditions were also carried out. The plant leaves 
were examined in agrocenoses, the fruits showing traces 
of feeding damage and excrement were dissected. The 
objects were documented with photos. To study the 
overwintering conditions and other biological features 
of F. vicaria, we observed the nest building activity of 
the earwigs and excavated the soil around their nests. 
Three sample plots 1 m2 in area were marked out during 
autumn and winter. The females were dissected to detect 
mature eggs.

In the text below, n is the number of specimens and 
m is the mean value.

RESULTS AND DISCUSSION

Similar to many other insects, Forficula vicaria has 
a multiple or repeated copulation, with a considerable 
time gap between mating and actual fertilization of the 
eggs (Bey-Bienko, 1980, etc.).

The reproductive activity of the earwigs was recorded 
starting with the last third of August. Before the onset of 
mating, the males and females kept together in cages did 
not engage in any contacts or moved apart immediately 
after a brief contact of their antennae. Later on, the indi-
viduals moved close together, touching one another’s 
cerci (Fig. 1). The time spent together by the mates 
before copulation was 28 days for the couple formed at 
the end of July, 17 days for that formed in early August, 
5 days for that formed in mid-August, and less than 24 h 
for that formed at the end of August (Table 1). From 1 to 

Fig. 1. Reproductive behavior of Forfi cula vicaria Semenov kept in a Petri dish: (1) premating behavior; (2) mating; (3) female with its egg 
clutch; (4) female protecting its eggs from the male.
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3 copulations were recorded during the daily observa-
tion period of 18 h; each lasted from 0.5 to 10 h, with 
intervals varying from 0.3 to 8.7 h. Active feeding of the 
insects was observed for 1.5–4 h after mating. The num-
ber of repeated copulations before oviposition ranged 
from 7 to 15, and the total number of copulations re-
corded for a couple, from 11 to 17 (Table 2).

Oviposition of F. vicaria was observed since the end 
of September. The number of eggs laid daily between 
the copulations ranged from 4 to 33 (m = 16.7; n = 19). 
According to our observations in stationary cages, the 
fecundity of this species, i.e., the total number of eggs 
laid by a female during its life, ranged from 52 to 71 
(m = 59.6; n = 5) (see Table 2). According to the litera-
ture, females of F. auricularia lay 40 eggs on average 
(with a maximum of 60 eggs), their number showing 
a positive correlation with the body mass of the female 
(Crumb et al., 1941; Behura, 1956; Lamb and Welling-
ton, 1975).

After oviposition in a cage, the female collected its 
eggs in a pile and covered them with its head and fore 
legs (see Fig. 1). The male kept to the periphery of the 
cage and continued feeding. The ethology of parental 
care in F. auricularia has been described by many 
authors; these earwigs are known to care for their eggs 
and to protect and feed the hatched nymphs (Lamb, 
1976; Volovnik, 1987; Meunier et al., 2012). We ob-
served aggressive behavior in a female of F. vicaria 
towards the male, similar to that reported previously for 
F. auricularia (Crumb et al., 1941; Beier, 1959; Lamb, 
1976): the female raised its cerci and used its fore legs 
to push the male away from the eggs (see Fig. 1, 4).

The whole period of reproductive activity of F. vica-
ria varied from 47 to 52 days (m = 49.4; n = 10). The 
observed couples continued mating after the end of 
oviposition; the insects survived until mid-November 
at a constant air temperature of +25°C. The dissected 
females contained undeveloped eggs in their ovaries.

Under natural conditions, the females dug burrows on 
their own or together with the males a month after the 
onset of copulation, i.e., starting with mid-September; 
these burrows served as wintering shelters and nesting 
places. We also found burrows that contained only males. 
The wintering shelters were located mainly in humid 
areas covered with moss. The tunnels dug by the males 
varied in length from 3.5 to 5 cm (n = 31), those dug by 

the females, from 10 to 13 cm (n = 10). The tunnels con-
taining both males and females were 8 to 10 cm long, 
with males positioned closer to the surface and females 
in the deeper parts. By the end of September, the fe-
males deepened their tunnels to 15–18 cm and built 
nesting chambers for oviposition.

When digging tunnels, the earwigs carried small soil 
particles to the surface in their mandibles and used their 
hind legs to push rounded lumps of soil outwards. Some 
burrows were merely short tunnels, while others were 
mazes of interconnected tunnels with several exits. Some-
times the earwigs made their burrows in earthworm tun-
nels. In all the cases, the earwigs were located in the 
burrows with their heads upward. Examination of three 
sample plots of 1 m2, marked out on 19.IX.2021, re-
vealed from 31 to 40 exit holes positioned 0.3 to 40 cm 
apart; these holes varied in diameter from 0.3 to 0.5 cm, 
and together with the soil mounds, from 1.5 to 5 cm 
(Fig. 2).

The females collected from their shelters in mid-
October (n = 10) contained mature eggs; these data are 
consistent with our observations in stationary cages.

Males and females of F. vicaria were found until mid-
September on the soil surface, in natural shelters, and 
in sunlit areas. Males were also observed near the under-
ground nests in late September and early October. No 
earwigs could be found on the soil surface after the first 
autumn frost.

Fragments of two sample plots 0.3 m2 in area were 
thoroughly examined in 18–26.IV.2022, down to a depth 
of 12 cm. Only dead males (n = 6) were found at the soil 
surface and in the upper 1 cm of the soil, while inactive 
females (n = 11) and eggs were located at depths from 
1 to 12 cm.

According to the literature, males of F. auricularia 
are driven by the females from underground nests and 
appear on the soil surface in spring or winter in the West 
European and North American regions with milder cli-
mates (Crumb et al., 1941; Good, 1982); in contrast, 
males of this species do not survive until spring in the 
regions of North America, Ireland, and the Czech Re-
public with relatively cold climates (Jones, 1917; Sulli-
van, 1943; Kocarek, 1998). In European Russia, accord-
ing to the preliminary data of Aleksanov (2015), males 
of F. auricularia do not survive the winter and do not 
even hibernate in autumn, but remain active on the soil 
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Table 1. Timing of the premating period and egg development in Forfi cula vicaria Semenov in cages

Parameter
No. of couple

1 2 3 4 5
Date and place of 
collection

In stationary cage with 
nymphs of the dock 
bug Coreus marginatus 
orientalis (Kir.), 
15.VIII.2021, ♂♀

Under the bark 
of a tree stump, 
7.VIII.2021, ♂;
24.VII.2021, ♀

Under the bark 
of a tree stump, 
26.VII.2021, ♂; 
24.VII.2021, ♀

Between the leaves 
of a cabbage head, 
26.VIII.2021, ♂;
under the bark 
of a tree stump, 
18.VII.2021, ♀

Between the leaves 
of a cabbage head, 
26.VIII.2021, ♂;
on a fl ower head of 
an Aster plant, 
27.VIII.2021, ♀

Duration of the 
premating period

5 days 17 days 28 days 1 min 13 h

Period between 
mating and start 
of oviposition

20.VIII–30.IX.2021 24.VIII–6.X.2021 24.VIII–9.X.2021 26.VIII–10.X.2021 28.VIII–6.X.2021

Table 2. Duration of copulation of Forfi cula vicaria Semenov and the number of eggs laid

Date
No. of couple

1 2 3 4 5
30.IX.2021 C (3 h) 

O (12)
C (3.2 h) 
C (3.8 h)

C (3.2 h) C (3 h) 
C (4.8 h) 
C (0.7 h)

C (2.2 h) 
C (3.8 h)

1.X.2021 C (3 h) 
O (13)

C (1.7 h) 
C (0.9 h)

C (8.6 h) C (1.1 h) C (2.9 h)

2.X.2021 – – C (0.9 h) – C (2.2 h)
3.X.2021 C (3 h) – – C (3.8 h) –
4.X.2021 C (1 h) 

C (0.7 h) 
O (15)

C (2.8 h) C (2.8 h) C (0.7 h) C (2.8 h)

5.X.2021 C (1 h) O (17) – – C (1 h) C (2.8 h)
6.X.2021 – O (18) – C (1.1 h) O (9)
7.X.2021 O (14) O (32) C (2.3 h) C (0.7 h) O (13)
8.X.2021 – C (0.8 h) C (0.8 h) C (1 h) O (15)
9.X.2021 – – C (0.8 h) 

O (33)
C (0.8 h) C (0.7 h)

10.X.2021 – – O (15) C (0.8 h) 
O (12)

O (13)

11.X.2021 – O (6) O (4) C (0.8 h) 
O (16)

O (13)

12.X.2021 – – – O (28) –
14.X.2021 – C (2 h) 

C (1 h)
C (1.3 h) – C (1 h)

15.X.2021 – C (1.8 h) – – C (0.5 h)
16.X.2021 – – – – C (2.9 h)

Number of eggs 71 56 52 56 63

C, copulation (duration in parentheses); O, oviposition (number of eggs laid in parentheses); dash, no reproductive activity.
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surface. Our observations show that males of F. vicaria 
in Primorskii Territory participate in the construction 
of underground nests, but are subsequently driven out 
closer to the soil surface by the females and die after the 
first ground frost. The females stay in the nests until the 
end of the middle third of May, and the nymphs appear 
on the soil surface since early June (Markova et al., 
2022). Occasional females of the overwintered genera-
tion can be found until the middle of June.
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