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Abstract—The phenology of the earwig Forfi cula vicaria was studied in Primorskii Territory based on three-year 
observations in nature and in stationary cages. The species has a univoltine life cycle, with females and eggs over-
wintering in underground nests. The overwintered females protect their eggs and nymphs in spring, but later leave 
their nests and die in mid-June. The I instar nymphs appear since the middle third of May; the II instar nymphs, since 
the last third of May; the III instar nymphs, from the beginning of the middle third of June, and the IV instar nymphs, 
from the last third of June. The postembryonic development takes on average 65 days. Adult males appear in the 
beginning third of July, and adult females, in mid-July. Mating takes place from late August to mid-October, and ovi-
position, from late September to mid-October. The mean fecundity is about 60 eggs per female. Adults can be found 
on the soil surface and in natural shelters until the end of September. Males assist females in building the nests, but die 
after the fi rst ground frost in October.
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The genus Forficula Linnaeus, 1758 is represented in 
the Russian fauna by seven species: F. aetolica Brunner 
von Wattenwyl, 1882 (Crimea), F. auricularia Linnaeus, 
1758 (European Russia and West Siberia), F. robusta 
Semenov-Tian-Shanskij, 1908 (south of Amur Province 
and Khabarovsk Territory, Primorskii Territory), F. scud-
derii de Bormans, 1880 (Sakhalin Province: Moneron 
Island), F. smyrnensis Audinet-Serville, 1839 (Crimea, 
Caucasus), F. tomis (Kolenati, 1846) (European Russia 
and West Siberia), and F. vicaria Semenov, 1902 (south 
of Amur Province and Khabarovsk Territory, Primorskii 
Territory) (Bey-Bienko, 1936; Storozhenko, 1984, 2006). 
Two of these species, F. auricularia and F. tomis, can 
damage various crops (Bey-Bienko, 1972). 

When describing a new species discovered in Korea, 
S.P. Semenov-Tyan-Shansky (Semenov, 1902) named it 
Forficula vicaria to emphasize the fact that this species 

replaces the widespread European earwig F. auricularia 
in the Far East. The range of the latter species covers 
Europe, North Africa, Asia Minor, the Caucasus, and 
Central Asia; moreover, the species has been introduced 
to North America, Australia, and New Zealand. The 
biology and ecology of F. auricularia have been quite 
well studied in Europe (Chapman, 1917; Brindley, 1918; 
Sullivan, 1943; Behura, 1950; Good, 1982a, 1982b; Shi-
kov, 1988; Kocarek, 1998; Selivanova, 1998; Lazarev, 
2004; Moerkens et al., 2009, 2010; Aleksanov, 2015), 
Australia (Hill et al., 2018; Kirkland et al., 2020, etc.), 
New Zealand (Burnip et al., 2002; Suckling et al., 2006), 
and North America (Beall, 1932; McLeod and Chant, 
1952; Lamb and Wellington, 1974, 1975; Lamb, 1975, 
1976; Zack et al., 2011). In contrast, there is no informa-
tion on the life cycle, reproductive behavior, feeding, 
and other biological and ecological features of F. vica-
ria; the published data allow us only to outline the range 
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of this species, covering the southern continental part of 
the Russian Far East, Northeast China, and the Korean 
Peninsula (Bey-Bienko, 1936; Storozhenko, 1984; Nishi-
kawa and Han, 2015). 

This paper presents the results of our monitoring of 
postembryonic development, copulation, and overwin-
tering of F. vicaria, providing new data on the pheno-
logy of this species.

MATERIALS AND METHODS

The study was carried out from early April to late 
October 2020–2022 in Primorskii Territory of Russia. 
Different types of natural and cultivated biocenoses 
were visually examined, and earwigs were shaken off 
woody and herbaceous plants in order to assess the level 
of their infestation. In agrocenoses, the leaves of plants 
were examined, the fruits were dissected, traces of feed-
ing damage and insect excrement were found, and baits 
were placed on the soil to attract earwigs. The potential 
shelters of earwigs were examined. For experimental 
purposes, the insects were kept in special cages (Mar-
kova et al., 2018). Glue traps were installed in natural 
and cultivated biocenoses, on the soil and on the 
branches 2–3 m above the ground. The collected insects 
at all the development stages were measured and photo-
graphed. At least 10 specimens were measured at each 
stage of earwig development.

To determine the timing of development, nymphs of 
F. vicaria were collected in nature and kept in individual 
Petri dishes until their molt to adults. Small inverte-
brates inhabiting the earwig collection sites, cut plant 
shoots, inflorescences, and fruits were offered to the 
nymphs as food. The nymphal instar was determined by 
the number of antennal segments: nymphs of Forficula 
species have 8 segments at the I instar, 10 at the II instar, 
11 at the III instar, and 12 segments at the IV instar (Ful-
ton, 1924; Bey-Bienko, 1936).

The wintering conditions of F. vicaria were studied 
by observation of the insects building their underground 
wintering nests and excavation of the soil around them. 
Three sample plots of 1 m2 were marked out in autumn 
and winter, and the earwigs emerging from the soil were 
collected. The females were dissected to detect mature 
eggs.

A total of 118 adults and 54 nymphs of F. vicaria 
were collected under natural conditions.

Material. Russia. Primorskii Territory: Ussuriisk 
Urban District, Kaimanovka, household plot, in cages 
with larvae of Geometridae and Noctuidae on common 
ragweed Ambrosia artemisiifolia L. (Asteraceae), 9.VIII–
5.IX.2020, 9 adults; in cages with egg clutches and 
nymphs of bugs Molipteryx fuliginosa (Uhler), Coreus 
marginatus orientalis (Kir.), and Urostylis annulicornis 
Scott (Heteroptera, Coreidae, Urostylididae) on common 
raspberry Rubus idaeus L. (Rosaceae), Russian dock 
Rumex confertus Willd. (Polygonaceae), and Mongolian 
oak Quercus mongolica Fisch. ex Ledeb. (Fagaceae), 6–
21.VII.2021, 12 nymphs of IV instar; 15–16.VIII.2021, 
3 adults; 29.VI.2022, 2 nymphs of III instar; 6.VII.2022, 
4 nymphs of IV instar; under the stump bark, on bird 
cherry Padus avium Mill. (Rosaceae) and Viburnum sar-
gentii Koehne (Caprifoliaceae), 6–21.VII.2021, 12 nymphs 
of IV instar; 18–26.VII.2021, 6 adults; 7.VIII.2021, 
2 adults; 1.IX.2021, 1 adult; 17.IX.2022, 4 adults; on 
leaves of cucurbit crops containing aphid colonies, 17–
30.VIII.2021, 6 adults; in sweet peppers, 18.VIII.2021, 
1 adult; 8.IX.2021, 3 adults; 12.IX.2021, 1 adult; under 
corn husk, 21.VIII.2021, 1 adult; between leaves of 
cabbage head, 26.VIII–1.IX.2021, 4 adults; 1.IX.2021, 
1 adult; 29–30.VII.2022, 4 adults; on aster inflorescence, 
27.VIII.2021, 3 adults; in glue traps on Actinidia arguta 
(Siebold et Zucc.) Planch. ex Miq. (Actinidiaceae), bird 
cherry, apple tree Malus sp. (Rosaceae), Amur maple 
Acer ginnala Maxim., purplebloom maple A. pseudo-
sieboldianum (Pax) Kom. (Aceraceae), 26.VII–10.VIII.
2022, 16 adults; in shelters (under rocks, weedmat, in 
compost), 29.VIII–16.IX.2021, 10 adults; in under-
ground nests, 16–19.IX.2021, 41 adults; on soil near 
underground nests, 20–24.IX.2021, 3 adults; env. of 
Kamenushka, floodplain forest along Barsukovka River, 
side of forest road, on mugwort Artemisia sp. (Aster-
aceae), willow Salix sp. (Salicaceae), and bird cherry, 
17.VIII.2021, 4 adults; mixed forest, on Mongolian oak, 
7.VII.2022, 1 nymph of IV instar (T.O. Markova and 
M.V. Maslov). 

The III instar nymphs of F. vicaria were collected on 
29.VI.2022 and placed in cages; they molted to the 
IV instar on 2.VII.2022 and then to adults, on 19 and 
22.VII.2022 (2 ♀). The IV instar nymphs were collected 
on 6–21.VII.2021, 6.VII, 7.VII, and 28–30.VII.2022; 
they molted to adults on 9–11.VII.2021 (3 ♂), 15–18.
VII.2021 (4 ♂), 16–17.VII.2021 (2 ♀), 21–23.VII.2021 
(3 ♂), 14–18.VII.2022 (2 ♂, 3 ♀), and 29–30.VII.2022 
(2 ♂, 2 ♀).
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RESULTS

The complete life cycle of earwigs (the period of 
active life and diapause) includes three stages: embry-
onic, nymphal, and adult. Under the conditions of Pri-
morskii Territory, Forficula vicaria is a univoltine spe-
cies hibernating at the adult and embryonic stages. In 
autumn, the male builds an underground nest on its own 
or together with the female (Fig. 1), and the female lays 
eggs in it. The female subsequently drives the male out 
of the nest or closer to the soil surface, where the male 
dies after the first frost, while the female and its egg 

clutch overwinter. We found nests with overwintered 
females and eggs at a depth of 1 to 3 cm, and dead males 
at a depth of up to 1 cm and near the soil surface in our 
sample plots, starting with the end of the middle third of 
April. In May, females of the overwintered generation 
remain in the nests and protect the I and II instar nymphs; 
then they leave the nests and can be found on the soil 
surface from late May to mid-June.

Nymphs of F. vicaria pass through four instars before 
turning into adults (Table 1). The consecutive instars 
differ mainly in body size and the number of antennal 

Fig. 1. Overwintering of Forfi cula vicaria Semenov under natural conditions: (1) wintering shelter; (2) male in an excavated tunnel.

Table 1. Phenology of Forfi cula vicaria Semenov under natural conditions and in stationary cages in Primorskii Territory of 
Russia, by months and 10-day intervals: data of 2020–2022

Stage 
May June July August September October

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

Egg + + – – – – – – – – – – – – + + + +
Nymph:
I instar – + + + + + – – – – – – – – – – – –
II instar – – + + + + + + – – – – – – – – – –
III instar – – – – + + + + – – – – – – – – – –
IV instar – – – – – + + + + + – – – – – – – –
Adult:
Male – – – – – – + + + + + + + + + + + +
Female + + + + + – – + + + + + + + + + + +
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segments. The wing rudiments in the IV instar nymphs 
are visible as the lateral edges of the meso- and meta-
notum extending posteriad. 

Hatching of the I instar nymphs was recorded from 
the end of the middle third of May to the end of June 
(see Table 1). The body length of the nymphs was 2.5–
3.2 mm (m = 2.9), the length of their cerci was slightly 
less than 1 mm. The developmental time of the I instar 
was 12–13 days.

The II instar nymphs were found from the last third of 
May to the end of the middle third of July. They were 
4.2–5.0 mm long (m = 4.4) and had cerci 1.0–2.0 mm 
long (m = 1.48). The developmental time of the II instar 
was about 20 days.

The III instar nymphs were observed from the middle 
third of June to mid-July. They were 5.4–7.2 mm long 
(m = 6.3) and had cerci 1.5–2.0 mm long (m = 1.8). The 
developmental time of the III instar was about 14 days.

The IV instar nymphs were recorded from the last 
third of June to early August. They were 6.7–13.0 mm 
long (m = 9.1) and had cerci 2.0–2.5 mm long (m = 2.3). 
Their developmental time was 17–21 days. According 
to our data for Primorskii Territory, the IV instar nymphs 

that did not have enough time to complete development 
and molt to adults died by early August.

Adults of the new generation appeared at the end of 
the beginning third of July (males) or in mid-July (fe-
males) (Fig. 2). The final molt lasted 1.5–2 h, including 
30 min for shedding the exuvia and 60 min for darken-
ing of the integument and sclerotization of the abdomen. 
The adults did not feed 12–24 h after molting. The body 
length of adults was 10.0–14.0 mm in males (m = 11.8) 
and 9.0–13.0 mm in females (m = 10.9); the length of 
the cerci was 3.0–4.0 mm in males (m = 3.4) and 2.0–
3.0 mm in females (m = 2.5).

Mating of F. vicaria in the south of Primorskii Terri-
tory was observed from the end of the middle third of 
August to mid-October. Oviposition in stationary cages 
occurred from the end of September to mid-October 
(Fig. 3). One female laid from 50 to 71 eggs (m = 58.4; 
n = 5). 

Adults were found until the end of September on the 
soil surface, in natural shelters, under warm stones in 
sunlit areas, and near shrubs of orchard crops. Males 
were also observed in late September and early October 
near the underground nests. No earwigs appeared on the 
soil surface after the first autumn ground frost.

Fig. 2. Forfi cula vicaria Semenov: (1) freshly molted female and its exuvia; (2) female on an aster fl ower head.
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DISCUSSION

The earwigs Forficula vicaria and F. auricularia 
have similar life cycles. The duration of post-embryonic 
development of F. auricularia in British Columbia 
(Canada) varies from 56 to 85 days. In northwestern 
Europe, the I and II instar nymphs appear in April or 
May, depending on climatic conditions, and are guarded 
by the female (Buxton and Madge, 1974; Lamb, 1976). 
The development of the I instar nymphs of F. auricu-
laria takes on average 12–14 days, that of the II and 
III instars, 2 weeks each, and that of the IV instar, about 
3 weeks (Lamb and Wellington, 1975; Meunier et al., 
2012; Aleksanov, 2015). There are also some differ-
ences between the two species. Only one generation 
a year was observed in F. vicaria in Primorskii Territory. 
The populations of F. auricularia in the highlands and 
continental regions of Europe and North America are 
also univoltine, but this species produces two genera-
tions a year in the southern Mediterranean, Australia, 
and New Zealand (Kocarek, 1998; Wirth et al., 1998; 
Burnip et al., 2002; Moerkens et al., 2010; Zack, 2011; 
Meunier et al., 2012; Kirkland et al., 2020).

CONCLUSIONS 

Under the conditions of monsoon climate in the south 
of the Russian Far East, the earwig Forficula vicaria is 
a univoltine species overwintering at the adult and 
embryonic stages. The overwintered females care for 
their eggs and the I and II instar nymphs in May, then 
leave the underground nests and die by mid-June. The 
nymphs appear on the soil surface in early June.

Hatching of the I instar nymphs from overwintered 
eggs was observed in Primorskii Territory since the end 
of the middle third of May; the earliest II instar nymphs 
appeared in the last third of May; the III instar nymphs, 
in the middle third of June; the IV instar nymphs, in the 
last third of June. The total time of nymphal develop-
ment was about 65 days. Adult males were found since 
the end of the beginning third of July, and females ap-
peared a little later, in mid-July.

Mating of Forficula vicaria was observed from the 
end of the middle third of August to mid-October. Males 
and females built underground nests in autumn. Ovi-
position took place from the end of September to mid-
October. The female laid on average about 60 eggs, 
drove the male out of the nest, and overwintered while 
protecting the eggs; the males died after the first autumn 
frost.

ACKNOWLEDGMENTS

We are sincerely grateful to V.V. Aleksanov (Regional Eco-
logical and Biological Center, Kaluga) for advice during our 
research, and to B.A. Korotyaev and L.N. Anisyutkin (Zoo-
logical Institute, Russian Academy of Sciences, St. Peters-
burg) for advice and critical comments during preparation of 
this paper.

FUNDING

This research was carried out within the framework of the 
state assignment of Ministry of Science and Higher Education 
of the Russian Federation (theme No. 121031000120-9).

Fig. 3. Forfi cula vicaria Semenov: (1) mating couple; (2) female with its egg clutch.



ENTOMOLOGICAL REVIEW   Vol.   102   No.   8   2022

MARKOVA et al.1056

COMPLIANCE WITH ETHICAL STANDARDS

Conflict of interest. The authors declare that they have 
no conflict of interest. 

Statement on the welfare of animals. All the applicable 
international, national, and/or institutional guidelines for the 
care and use of animals were followed. All the procedures 
performed in studies involving animals were in accordance 
with the ethical standards of the institution or practice at 
which the studies were conducted.

REFERENCES

Aleksanov, V.V., Life cycle and habitats of the European ear-
wig Forficula auricularia L. (Dermaptera, Forficulidae) in 
Kaluga, Russia, Euroasian Entomol. J., 2015, vol. 14, no. 3, 
p. 285. 
https://www.elibrary.ru/item.asp?id=25408914
Beall, G., The life history and behavior of the European 
earwig, Forficula auricularia, L. in British Columbia, Proc. 
Entomol. Soc. B. C., 1932, vol. 29, p. 28.
Behura, B.K., Life-history of the European earwig, Forficula 
auricularia, Nature, 1950, vol. 166, p. 74. 
https://doi.org/10.1038/166074b0
Bey-Bienko, G.Ya., Nasekomye kozhistokrylye (Fauna SSSR, 
novaya seriya № 5) (Insecta, Dermaptera. Fauna of the USSR, 
New Series, Issue 5), Moscow: Akad. Nauk SSSR, 1936.
Bey-Bienko, G.Ya., Order Dermaptera, Earwigs, in Naseko-
mye i kleshchi – vrediteli sel’skokhozyaistvennykh kul’tur 
(Insects and Mites as Agricultural Pests), Vol. 1: Nasekomye s 
nepolnym prevrashcheniem (Insecta Hemimetabola), Kryzha-
novsky, O.L. and Danzig, E.M., Eds., Leningrad: Nauka, 
1972, p. 115.
Brindley, H.H., Notes on certain parasites, food, and capture 
by birds of the common earwig (Forficula auricularia), Proc. 
Cambridge Philos. Soc., 1918, vol. 19, p. 167.
Burnip, G.M., Daly, J.M., Hachett, J.K., and Suckling, D.M., 
European earwig phenology and effect of understorey man-
agement on population estimation, N. Z. Plant Prot., 2002, 
vol. 55, p. 390. 
https://doi.org/10.30843/nzpp.2002.55.3938
Buxton, J.H. and Madge, D.C., Artificial incubation of eggs 
of the common earwig Forficula auricularia (L.), Entomol. 
Mon. Mag., 1974, vol. 110, no. 1316/18, p. 55.
Chapman, T.A., Notes on early stages and life history of ear-
wig (Forficula auricularia L.), Entomol. Rec. J. Var., 1917, 
vol. 29, p. 25.
Crumb, S.E., Eide, P.M., Bonn, A.E., The European Earwig. 
Technical Bulletin. United States Department of Agriculture, 
766, Washington, 1941.

Fulton, B.B., The European earwig, Stn. Bull. Oregon Agric. 
Coll. Exp. Stn., 1924, no. 207, p. 1. 
https://ir.library.oregonstate.edu/concern/administrative_re-
port_or_publications/pr76f372v
Good, J.A., Notes on the biogeography and ecology of the 
common earwig, Forficula auricularia (Dermaptera) in 
Ireland. Part 1: Distribution, Ir. Nat. J., 1982a, vol. 20, no. 11, 
p. 496. 
https://agris.fao.org/agris-search/search.do?recordID=
US201302583898
Good, J.A., Notes on the biogeography and ecology of the 
common earwig, Forficula auricularia (Dermaptera), in 
Ireland. Part 2: Life cycle, Ir. Nat. J., 1982b, vol. 20, no. 12, 
p. 543.
Hill, M.P., Binns, M., Umina, P.A., Hoffmann, A.A., and 
Macfadyen, S., Climate, human influence and the distribution 
limits of the invasive European earwig, Forficula auricularia, 
in Australia, Pest Manage. Sci., 2018, vol. 75, no. 1, p. 134.
https://doi.org/10.1002/ps.5192
Kirkland, L.S., Maino, J., Stuart, O., and Umina, P.A., Onto-
geny in the European earwig (Forficula auricularia) and 
grain crops interact to exacerbate feeding damage risk, 
J. Appl. Entomol., 2020, vol. 144, no. 7, p. 605. 
https://doi.org/10.1111/jen.12767
Kocarek, P., Life cycles and habitat associations of three 
earwig (Dermaptera) species in lowland forest and its sur-
roundings, Biologia (Bratislava), 1998, vol. 53, no. 2, p. 205.
https://www.researchgate.net/publication/228598565_Life_
cycles_and_habitat_associations_of_three_earwig_Dermap-
tera_species_in_lowland_forest_and_its_surroundings
Lamb, R.J., Effects of dispersion, travel, and environmental 
heterogeneity on populations of the earwig, Forficula auricu-
laria L., Can. J. Zool., 1975, vol. 53, p. 1855. 
https://doi.org/10.1139/z75-219
Lamb, R.J., Parental behavior in the Dermaptera, with special 
reference to Forficula auricularia (Dermaptera: Forficulidae), 
Can. Entomol., 1976, vol. 108, no. 6, p. 609. 
https://doi.org/10.4039/Ent108609-6
Lamb, R.J. and Wellington, W.G., Life history and population 
characteristics of the European earwig, Forficula auricularia 
(Dermaptera: Forficulidae), at Vancouver, British Columbia, 
Can. Entomol., 1975, vol. 107, no. 8, p. 819. 
https://doi.org/10.4039/Ent107819-8
Lamb, R.J. and Wellington, W.G., Techniques for studying the 
behavior and ecology of the European earwig, Forficula 
auricularia (Dermaptera: Forficulidae), Can. Entomol., 1974, 
vol. 106, no. 8, p. 881. 
https://doi.org/10.4039/Ent106881-8
Lazarev, A.M., The European earwig is a pest, not an entomo-
phage, Zashch. Karantin Rast., 2004, no. 3, p. 67.



ENTOMOLOGICAL REVIEW   Vol.   102   No.   8   2022

PHENOLOGY OF FORFICULA VICARIA SEMENOV, 1902 (DERMAPTERA, FORFICULIDAE) 1057

Markova, T.O., Maslov, M.V., and Repsh, N.V., Modifica-
tions of rearing cages for insect research, Euroasian Entomol. 
J., 2018, vol. 17, no. 5, p. 345. 
https://doi.org/10.15298/euroasentj.17.5.06
McLeod, J.H. and Chant, D.A., Notes on the parasitism and 
food habits of the European earwig, Forficula auricularia L. 
(Dermaptera: Forficulidae), Can. Entomol., 1952, vol. 84, 
no. 11, p. 343. 
https://doi.org/10.4039/Ent84343-11
Meunier, J., Wong, J.W.Y., Gómez, Y., Kuttler, S., Röllin, L., 
Stucki, D., and Kölliker, M., One clutch or two clutches? Fit-
ness correlates of coexisting alternative female life-histories 
in the European earwig, Evol. Ecol., 2012, vol. 26, no. 3, 
p. 669. 
https://doi.org/10.1007/s10682-011-9510-x
Moerkens, R., Leirs, H., Peusens, G., and Gobin, B., Are 
populations of European earwigs, Forficula auricularia, den-
sity dependent? Entomol. Exp. Appl., 2009, vol. 130, no. 2, 
p. 198. 
https://doi.org/10.1111/j.1570-7458.2008.00808.x
Moerkens, R., Leirs, H., Peusens, G., and Gobin, B., Disper-
sal of single and double-brood populations of the European 
earwig, Forficula auricularia: a mark-recapture experiment, 
Entomol. Exp. Appl., 2010, vol. 137, no. 1, p. 19. 
https://doi.org/10.1111/j.1570-7458.2010.01031.x
Nishikawa, M. and Han, C., Record of Dermaptera from DPR 
Korea, Tettigonia, 2015, vol. 10, p. 1.
Selivanova, N.A., The earwig, Zashch. Karantin Rast., 1998, 
no. 11, p. 43.
Semenov, A., Dermatoptera nova aut minus cognita, I, Rev. 
Russe Entomol., 1902, vol. 2, p. 99.

Shikov, E.V., Earwigs and their control, Zashch. Karantin 
Rast., 1988, vol. 9, p. 52.
Storozhenko, S.Yu., A review of earwigs (Dermaptera) of the 
Far East of the USSR, in Sistematika nasekomykh Dal’nego 
Vostoka (Taxonomy of Insects of the Far East), Lehr, P.A., 
Kononenko, V.S., Kupyanskaya, A.N., and Kulieva, T.G., 
Eds., Vladivostok, 1984, p. 3.
Storozhenko, S.Yu., Orthoptera and Dermaptera of Moneron 
Island, in Flora and Fauna of Moneron Island: Proceedings of 
the International Sakhalin Project, Storozhenko, S.Yu., Boga-
tov, V.V., Barkalov, V.Yu., Lelej, A.S., and Makarchenko, E.A., 
Eds., Vladivostok: Dalnauka, 2006, p. 196.
Suckling, D.M., Burnip, G.M., Hackett, J.K., and Daly, J.C., 
Frass sampling and baiting indicate European earwig (Forfi-
cula auricularia) foraging in orchards, J. Appl. Entomol., 
2006, vol. 130, no. 5, p. 263. 
https://doi.org/10.1111/j.1439-0418.2006.01064.x
Sullivan, D.J., Survey of Inishtrahull: Part 3: Observations on 
the habits of the common earwig at Inishtrahull, Ir. Nat. J., 
1943, vol. 8, no. 4, p. 101. 
https://www.jstor.org/stable/25533184
Wirth, T., Leguellec, R., Vancassel, M.L., and Veuille, M., 
Molecular and reproductive characterization of sibling spe-
cies in the European earwig (Forficula auricularia), Evolu-
tion, 1998, vol. 52, no. 1, p. 260. 
https://doi.org/10.2307/2410942
Zack, R.S., Strenge, D., Landolt, P.J., and Looney, C., Euro-
pean earwig, Forficula auricularia L. (Dermaptera: Forficul-
idae), at the Hanford Reach National Monument, Washington 
State, West. North Am. Nat., 2011, vol. 70, no. 4, p. 441.
https://doi.org/10.3398/064.070.0403



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


