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SUMMARY 
The Mediterranean area is one of the biodiversity hotspots where some soil-borne taxa reach a high peak 
of diversity. Within this community, Protura is a poorly known taxon of euedaphic microarthropods. 
Based on the literature, 77 species belonging to 15 genera, arranged into four families and two orders 
have been recorded in the Mediterranean Basin. Records are concentrated in the northern part of this area 
(56 species are known in the North West and 28 in the North East), followed by Macaronesia (20 species) 
South-West (10) and South-East (6). This diversity distribution follows the uneven research effort 
dealing with this taxon. Much work is still needed, especially in areas that have been completely or 
largely neglected by researchers to date, before it can be considered that a solid knowledge base has been 
laid on Protura diversity and distribution. 
 

INTRODUCTION 
The Mediterranean area is one of the 
biodiversity hotspots (Myers et al., 2000; 
Blondel et al., 2010) where in particular some 
soil-borne organisms reach a high peak of 
diversity (di Castri & di Castri, 1981; Guerra et 
al., 2022). Within this community, and in 
particular among the microarthropods belonging 
to the soil mesofauna, Protura is one of the least 
known and least studied groups (Pass & 
Szucsich, 2011; Galli, 2022). Proturans are 
euedaphic microarthropods (Rusek, 2007) 
globally represented by 831 species belonging to 
77 genera arranged in seven families and three 

orders (Galli, 2022). The aim of this paper is to 
review the species richness and distribution of 
Protura in the Mediterranean Basin. 
 

MATERIALS AND METHODS 
The literature on the distribution of Protura 
species has been reviewed, mainly selecting data 
on those species recorded within the IUCN 
Mediterranean biodiversity hotspot 
(https://www.iucn.org). The whole area was then 
divided into five parts (Figure 1): 
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- North-West Mediterranean - Portugal, 
Spain, France and Italy (facing Ligurian and 
Tyrrhenian Sea). 
- North-East Mediterranean - Italy (facing 
Ionian and Adriatic Sea), Malta, Slovenia, 
Croatia, Bosnia and Herzegovina, Montenegro, 
Albania, Greece, Turkey, Cyprus. 
- South-West Mediterranean - Morocco, 
Algeria, Tunisia. 
- South-East Mediterranean - Lybia, 
Egypt, Israel, Lebanon, Syria. 
- Macaronesia (“Mediterranean part”) - 
Madeira, Azores, Canary Islands. 

Our knowledge on the distribution of 
proturan species is very patchy because 
sampling by experts does not sufficiently cover 
the area. The fauna of whole countries such as 
Tunisia and Egypt has never been studied and in 
others like Lebanon only a few localities have 
been investigated (Galli, 2022; Vahedi 
Moghadam et al., 2022). Even in the most 
studied countries, such as Italy, entire regions 
have been completely or almost neglected (Galli 
et al., 2011; Galli & Sarà, 2022). Therefore, 
whenever a species ascertained for one of the 
five areas of the Mediterranean Basin (e.g. NW) 
was reported from another country of the same 
area but outside the Mediterranean Basins (e.g. 
Central France), it was scored present (at least 
potentially) for this country.  

 

 
Figure 1. Study area: the Mediterranean Basin. The five areas (see Materials and Methods) adopted are abbreviated as follows: 
NW = North-West Mediterranean, NE = North-East Mediterranean, SW = South-West Mediterranean, SE = South-East 
Mediterranean, Macaronesia = “Mediterranean part” of Macaronesia. 

 

RESULTS 
Totally, based on the literature, 77 species 
belonging to 15 genera, arranged into four 
families and two orders have been recorded in 
the Mediterranean Basin (Table 1). 

Most of the records relate to the northern 
parts of the Mediterranean Basin, where 56 
species are reported from the North-West and 28 
from the North-East. Macaronesia follows with 
20 species. Only 10 and six species were 
recorded in the South-West and South-East, 
respectively. 

Most species recorded in the 
Mediterranean Basin (49) belong to the 
Cosmopolitan genera Protentomon, 
Acerentulus, Baculentulus, Berberentulus, 
Gracilentulus and Eosentomon. Three species 
are among the northernmost members of the 
Subcosmopolitan genera Silvestridia and 
Isoentomon, which distribution is mainly 
tropical or subtropical. Five are part of the 
Holarctic genus Proturentomon. West Palearctic 
genera Ionescuellum, Maderentulus, 
Podolinella, Tuxenidia, Acerentomon and 
Acerella comprise the remaining 20 species 
(Galli & Rellini, 2020; Galli, 2022).  
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Table 1. Protura of the Mediterranean area. For abbreviations of the areas, see Figure 1. Doubtful data are marked with “?”. 
Bibliography follows the alphabetical order. 

Species Area (Countries) Bibliography 

Acerentomata, Hesperentomidae 

Hesperentominae 

Ionescuellum carpaticum (Ionescu, 1930) NE (Croatia, Bosnia and 
Herzegovina, Greece) 

Cvijoivić, 1970, 1973; Galli, 
2022; Nosek, 1973, 1978; 
Szeptycki, 2007 

Ionescuellum condei (Nosek, 1965) NW (Italy) Galli, 2022; Galli et al., 2011; 
Szeptycki, 2007; Torti, 1981 

Ionescuellum haybachae (Nosek, 1967) NE (Bosnia and Herzegovina) Cvijoivić, 1970, 1972, 1973, 
1974a, 1974b, 1979; Galli, 2022; 
Nosek, 1973; Szeptycki, 2007 

Acerentomata, Protentomidae 

Protentominae 

Protentomon atlanteum Condé, 1951 SW (Morocco) Condé,1951b; Galli, 2022; 
Szeptycki, 2007; Tuxen, 1964 

Protentomon barandiarani Condé, 1947 NW, Macaronesia (France, 
Madeira) 

Condé,1947; Galli, 2022; Nosek, 
1973; Szeptycki, 2007; Tuxen, 
1964, 1982 

Protentomon fallax Condé, 1948 SW (Algeria) Condé,1948; Galli, 2022; 
Szeptycki, 2007; Tuxen, 1964 

Protentomon hellenicum Nosek, 1974 SE (Greece) Galli, 2022; Nosek, 1978; 
Szeptycki, 2007 

Protentomon perpusillum (Berlese, 1909) NW (Italy) Berlese, 1909; Dematteis, 1972; 
Galli, 2022; Galli et al., 2011; 
Nosek, 1973; Szeptycki, 2007 

Proturentomon condei Nosek, 1967 NW, NE (Italy) Galli, 2022; Galli et al., 2011 

Proturentomon discretum Condé, 1961 NW (Spain, France) Condé, 1961a, 1980; Galli, 2022; 
Nosek, 1973; Szeptycki, 2007; 
Tuxen, 1964 

Proturentomon minimum Berlese, 1908 NW, NE (Portugal, Spain?, Italy, 
Bosnia and Herzegovina, 
Greece) 

Berlese, 1908a; Cunha, 1949; 
Cvijoivić, 1970, 1973, 1974a; 
Dematteis, 1972; Galli, 2022; 
Galli et al., 2011; Nosek, 1973, 
1978; Szeptycki, 2007; Tuxen, 
1964 

Proturentomon pectinatum (Condé, 1948) NW, NE, SW, SE (France, 
Greece, Morocco, Algeria, 
Lebanon) 

Condé, 1948, 1951b, 1952, 1954a, 
1961b, 1980; Galli, 2022;  
Nosek, 1978; Szeptycki, 2007; 
Tuxen, 1964; Vahedi Moghadam 
et al., 2022 

Proturentomon picardi Condé, 1960 NW (Spain, France) Condé, 1960; Galli, 2022; Nosek, 
1973; Szeptycki, 2007; Tuxen, 
1964 
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Species Area (Countries) Bibliography 

Acerentomata, Acerentomidae 

Berberentulinae 

Acerentulus apuliacus Rusek & Stumpp, 1988 NE (Italy) Galli, 2022; Galli et al., 2011, 
2016; Rusek, & Stumpp,1988; 
Szeptycki, 2007 

Acerentulus cassagnaui Nosek, 1969 NW (France) Galli, 2022; Nosek, 1973; 
Szeptycki, 2007 

Acerentulus catalanus Condé, 1951 NW, NE (Spain, France, Bosnia 
and Herzegovina) 

Condé, 1951a; Cvijoivić, 1970, 
1972, 1973, 1974a, 1976, 1979; 
Galli, 2022; Nosek, 1973; 
Szeptycki, 2007; Tuxen, 1964; 
Živadinović et al., 1967 

Acerentulus condei Nosek, 1983 NW, NE? (France, Italy, 
Slovenia?) 

Galli, 2022; Galli et al., 2011; 
Nosek, 1983; Szeptycki, 2007 

Acerentulus confinis (Berlese, 1908) NW, NE, SW (Portugal, Spain, 
France, Italy, Slovenia, Bosnia 
and Herzegovina, Greece, 
Morocco, Algeria) 

Berlese, 1980a, 1909; Condé, 
1944a, 1944b, 1945, 1948, 1951b, 
1961a, 1961b, 1980; Cunha, 1952; 
Cvijoivić, 1970, 1972, 1973, 
1974a; Demmatteis, 1972; Galli, 
2022; Galli et al., 2011, 2021a; 
Galli & Sarà, 2022; Nosek, 1973, 
1977, 1978; Szeptycki, 2007; 
Tuxen, 1964, 1982 

Acerentulus confinis maderensis Tuxen, 1982 1 Macaronesia (Madeira, Canary 
Islands) 

Galli, 2022; Szeptycki, 2004, 
2007; Tuxen, 1982 

Acerentulus cunhai Condé, 1950 NW, Macaronesia (Portugal, 
Spain, France, Italy, Madeira, 
Canary Islands) 

Aldaba, 1984; Condé, 1950, 
1954b; Galli, 2022; Galli et al., 
2011; Nosek, 1973; Szeptycki, 
2004, 2007; Tuxen, 1964, 1982 

Acerentulus exiguus Condé, 1944 NW, NE (France, Italy, Bosnia 
and Herzegovina, Greece) 

Condé, 1944a; Cvijoivić, 1970, 
1972, 1973, 1974a, 1974b, 1976, 
1979; Dematteis Ravizza, 1975; 
Galli, 2022; Galli et al., 2011; 
Nosek, 1973, 1977; Szeptycki, 
2007; Tuxen, 1964; Živadinović 
et al., 1967 

Acerentulus gerezianus da Cunha, 1952 NW, NE?, Macaronesia? 
(Portugal, Spain, Bosnia and 
Herzegovina?, Azores?) 

Condé, 1957; Cunha, 1952; 
Cvijoivić, 1970, 1973; Galli, 
2022; Nosek, 1973; Szeptycki, 
2007; Tuxen, 1964 

Acerentulus ladeiroi da Cunha, 1952 NW, NE?, Macaronesia 
(Portugal, Spain, Bosnia and 
Herzegovina?, Madeira) 

Cunha, 1950; Cvijoivić, 1970, 
1973; Galli, 2022; Nosek, 1973; 
Szeptycki, 2007; Tuxen, 1964, 
1982; Živadinović et al., 1967 

Acerentulus seabrai da Cunha, 1952 NW, NE (Portugal, Spain, 
Bosnia and Herzegovina) 

Cunha, 1950; Cvijoivić, 1970; 
Galli, 2022; Nosek, 1973; 
Szeptycki, 2007; Tuxen, 1964 

   



Galli, 2023 Biogeographia 38 (1): a027  5 

Species Area (Countries) Bibliography 

Acerentulus shrubovychae Galli & Capurro, 
2013 

NW (Italy) Galli, 2022; Galli & Capurro, 
2013 

Acerentulus silvanus Szeptycki, 1991 Macaronesia (Canary Islands) Galli, 2022; Szeptycki, 2004 2007 

Acerentulus terricola Rusek, 1965 NW (Italy) Galli, 2022; Galli et al., 2011 

Acerentulus tolosanus Nosek, 1969 NW (Spain, France) Condé, 1954b; Galli, 2022; 
Nosek, 1969b, 1973; Szeptycki, 
2007 

Acerentulus tortii Galli, Capurro, Lionetti & 
Zinni, 2017 

NE (Greece) Galli, 2022; Galli et al., 2017 

Acerentulus traegardhi Ionescu, 1937 NW, NE (Spain, France, Italy, 
Bosnia and Herzegovina, 
Greece) 

Aldaba, 1984; Condé, 1945; 
Cvijoivić, 1970, 1973, 1974b; 
Dematteis, 1972; Galli, 2022;  
Galli et al., 2011; Nosek, 1973, 
1978; Szeptycki, 2007 

Baculentulus macqueeni (Bernard, 1975) 2 Macaronesia (Canary Islands) Galli, 2022; Szeptycki, 2004, 
2007 

Berberentulus berberus (Condé, 1948) NW, NE, SW, SE (France, 
Greece, Morocco, Algeria, 
Israel) 

Broza et al., 1996; Condé, 1948, 
1951b, 1952; Galli, 2022; Nosek, 
1973, 1978; Szeptycki, 2007;  
Tuxen, 1964; Vahedi Moghadam 
et al., 2022 

Berberentulus capensis (Womersley, 1931) NW, Macaronesia (Portugal, 
France, Canary Islands) 

Condé, 1945, Cunha, 1950; Galli, 
2022; Nosek, 1973; Szeptycki, 
2004, 2007; Tuxen, 1964 

Gracilentulus atlantidis Szeptycki, 1993 NW, Macaronesia (Portugal, 
Canary Islands) 

Galli, 2022; Szeptycki, 1993, 
2004, 2007 

Gracilentulus corsicanus Szeptycki, 1993 NW (France: Corsica) Galli, 2022; Szeptycki, 1993, 
2007 

Gracilentulus fjellbergi Szeptycki, 1993 NW, Macaronesia (Portugal, 
Canary Islands) 

Galli, 2022; Szeptycki, 1993, 
2004, 2007 

Gracilentulus gracilis (Berlese, 1908) NW, NE, SW, Macaronesia 
(Portugal, Spain, France, Italy, 
Bosnia and Herzegovina, 
Greece, Morocco, Madeira) 

Aldaba, 1985; Berlese, 1908b, 
1909; Condé, 1945, 1951a, 1951b, 
1961a, 1980; Cunha, 1949; 
Cvijoivić, 1970, 1973; Dematteis, 
1972; Galli, 2022; Galli et al., 
2011; Galli & Sarà, 2022; Nosek, 
1973, 1978, 1979; Szeptycki, 
2007; Tuxen, 1964, 1982 

Gracilentulus meridianus (Condé, 1945) NW (Spain, France, Italy) Condé, 1945, 1951a, 1980; Galli, 
2022; Galli et al., 2011; Nosek, 
1973; Szeptycki, 2007; Tuxen, 
1964 

Gracilentulus orousseti Szeptycki, 1993 NW (France: Corsica) Galli, 2022; Szeptycki, 1993, 
2007 

Gracilentulus sardinianus Nosek, 1979 NW (Italy: Sardinia) Galli, 2022; Nosek,1979; 
Szeptycki, 2007 
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Species Area (Countries) Bibliography 

Maderentulus maderensis (Condé, 1957) NW, Macaronesia (Spain, 
Azores, Madeira, Canary 
Islands) 

Condé, 1957; Condé & Nosek, 
1970; Galli, 2022; Nosek, 1973; 
Szeptycki, 2004; 2007; Tuxen, 
1964, 1982 

Podolinella ruseki (Nosek, 1967) NW (Italy) Galli, 2022; Galli et al., 2016 

Silvestridia artiochaeta Bonet, 1942 2 Macaronesia (Canary Islands) Galli, 2022; Galli et al., 2021a; 
Szeptycki, 2007 

Tuxenidia balcanica Nosek & Cvijović, 1969 NE (Bosnia and Herzegovina) Cvijoivić, 1970, 1973, 1974b; 
Galli, 2022; Nosek, 1973; Nosek 
& Cvijoivić, 1969; Szeptycki, 
2007 

Tuxenidia hermonensis Szeptycki & Broza, 
2004 

SE (Israel) Galli, 2022; Szeptycki, 2007; 
Szeptycki & Broza, 2004; Vahedi 
Moghadam et al., 2022 

Acerentominae   

Acerentomon affine Bagnall, 1912 NW, NE (Spain, France, Italy, 
Slovenia, Bosnia and 
Herzegovina) 

Aldaba, 1985; Condé, 1944b, 
1945; Cunha, 1952; Cvijoivić, 
1982; Galli, 2022; Nosek, 1973; 
Szeptycki, 2007 

Acerentomon balcanicum Ionescu, 1933 NW, NE (Italy, Slovenia, Bosnia 
and Herzegovina, Greece) 

Cvijoivić, 1970, 1972, 1974b, 
1982; Dematteis, 1972; Galli, 
2022; Galli et al., 2011, 2021a; 
Nosek, 1973, 1978; Szeptycki, 
2007; Živadinović et al., 1967 

Acerentomon brozai Szeptycki & Shrubovych, 
2008 

SE (Israel) Galli, 2022; Szeptycki & 
Shrubovych, 2008; Vahedi 
Moghadam et al., 2022 

Acerentomon condei Nosek & Dallai, 1982 NW (Italy: Sardinia) Galli, 2022; Galli et al., 2011; 
Nosek & Dallai, 1982; Szeptycki, 
2007 

Acerentomon doderoi Silvestri, 1907 NW (Italy) Demmatteis, 1972; Galli, 2022; 
Galli et al., 2011; Nosek, 1973; 
Silvestri, 1907; Szeptycki, 2007 

Acerentomon dominiaki Szeptycki, 1977 NE (Turkey) Galli, 2022; Vahedi Moghadam et 
al., 2022 

Acerentomon gallicum (Ionescu, 1933) NW (France, Italy) Galli, 2022; Galli et al., 2011; 
Nosek, 1973; Szeptycki, 2007; 
Tuxen, 1964 

Acerentomon italicum Nosek, 196 NW, NE (France, Italy, 
Slovenia) 

Galli, 2022; Galli et al., 2016, 
2021a, 2021b; Nosek, 1969a, 
1973; Szeptycki, 2007 

Acerentomon maius Berlese, 1908 NW (Italy) Berlese, 1908b; Dematteis, 1972; 
Galli, 2022; Galli et al., 2011; 
Nosek, 1973; Szeptycki, 2007; 
Tuxen, 1964 
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Species Area (Countries) Bibliography 

Acerentomon meridionale Nosek, 1960 NW, NE (France, Italy, 
Slovenia, Bosnia and 
Herzegovina) 

Condé, 1980; Cvijoivić, 1970, 
1972, 1973, 1974a, 1974b, 1976, 
1979, 1982; Dematteis, 1972; 
Galli, 2022; Galli et al., 2011, 
2021a; Nosek, 1960, 1973; 
Szeptycki, 2007; Tuxen, 1964;  
Živadinović et al., 1967 

Acerentomon microrhinus Berlese, 1909 NW, NE (France, Italy, 
Slovenia, Bosnia and 
Herzegovina) 

Berlese, 1909; Condé, 1945; 
Cvijoivić, 1970, 1972, 1973, 
1974b; Dematteis, 1972; Galli, 
2022; Galli et al., 2011, 2021a; 
Nosek, 1973; Szeptycki, 2007; 
Tuxen, 1964 

Acerellinae   

Acerella muscorum (Ionescu, 1930) NW, NE, SE (Spain, France, 
Italy, Slovenia, Bosnia and 
Herzegovina, Greece, Israel) 

Aldaba, 1985; Arbea, 1989; 
Condé, 1947, 1951a; Cvijoivić, 
1970, 1772, 1973, 1974a, 1974b, 
1976, 1979, 1982; Dematteis, 
1972; Galli, 2022; Galli et al., 
2011, 2021a; Nosek, 1973, 1978, 
1979; Szeptycki, 2007; Vahedi 
Moghadam et al., 2022; 
Živadinović et al., 1967 

Acerella tiarnea (Berlese, 1908) NW (Spain, France, Italy) Arbea, 1993; Berlese, 1908b, 
1909; Condé, 1961a, 1980; 
Dematteis, 1972; Galli, 2022; 
Galli et al., 2011; Nosek, 1973; 
Szeptycki, 2007; Trave et al., 
1954; Tuxen, 1964 

Eosentomata, Eosentomidae 

Isoentominae 

Isoentomon atlanticum (Condé, 1947) 2 NW (France) Condé, 1947, 1980; Galli, 2022; 
Nosek, 1973; Szeptycki, 2007; 
Tuxen, 1964, 1975 

Isoentomon serinus Szeptycki, 2004 2 Macaronesia (Canary Islands) Galli, 2022; Szeptycki, 2004, 
2007 

Eosentominae   

Eosentomon armatum Stach, 1926 NW, NE (Portugal, Spain, 
France, Italy, Slovenia) 

Arbea, 1993; Condé, 1945, 1947, 
1951a; Cunha, 1950; Galli, 2022; 
Galli et al., 2011, 2021a; 
Szeptycki, 2007 

Eosentomon canarinum Szeptycki, 2004 Macaronesia (Canary Islands) Galli, 2022; Szeptycki, 2004, 
2007 

Eosentomon coiffaiti Condé, 1961 NW (Spain: Minorca) Condé, 1961a; Galli, 2022; 
Nosek, 1973; Szeptycki, 2007; 
Tuxen, 1964 

Eosentomon condei da Cunha, 1950 NW (Portugal, Spain) Cunha, 1950; Galli, 2022; Nosek, 
1973; Szeptycki, 2007; Tuxen, 
1964 
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Species Area (Countries) Bibliography 

Eosentomon delicatum Gisin, 1945 NW, NE, SW, Macaronesia 
(Portugal, Spain, France, Italy, 
Slovenia, Croatia, Greece, 
Morocco, Algeria, Madeira, 
Canary Islands) 

Arbea, 1993; Condé, 1948, 1952, 
1954b, 1960, 1961a, 1961b, 1980; 
Cunha, 1949; Dematteis, 1972; 
Galli, 2022; Galli et al., 2011, 
2021a; Nosek, 1960, 1973, 1978, 
1979; Szeptycki, 2004, 2007 

Eosentomon denisi Condé, 1947 NW (Spain, France) Aldaba, 1986b; Condé, 1947; 
Galli, 2022; Nosek, 1973; 
Szeptycki, 2007; Tuxen, 1964 

Eosentomon gamae Aldaba, 1986 Portugal Aldaba, 1986a; Galli, 2022; 
Szeptycki, 2007 

Eosentomon germanicum Prell, 1912 NW?, NE?, SW?, Macaronesia? 
(Spain?, France?, Italy?, 
Greece?, Morocco?, Algeria?, 
Madeira?) 

Condé, 1945, 1948, 1951b, 1952, 
1954b, 1960, 1961a, 1961b, 1980; 
Condé & Nosek, 1970; Galli, 
2022; Galli et al., 2011; Nosek, 
1973, 1978; Szeptycki, 2007 

Eosentomon lusitanicum Aldaba, 1986 NW (Portugal) Aldaba, 1986a; Galli, 2022; 
Szeptycki, 2007 

Eosentomon mirabile Szeptycki, 1984 Macaronesia (Canary Islands) Galli, 2022; Szeptycki, 2004, 
2007 

Eosentomon mixtum Condé, 1945 Macaronesia (Madeira) Galli, 2022; Szeptycki, 2007; 
Tuxen, 1982 

Eosentomon noseki Tuxen, 1982 NW, Macaronesia (Spain, Italy, 
Madeira, Canary Islands) 

Galli, 2022; Galli et al., 2011; 
Szeptycki, 2004, 2007; Tuxen, 
1982 

Eosentomon pinkyae Arbea-Polite, 1990 NW (Spain) Arbea-Polite, 1990; Galli, 2022; 
Szeptycki, 2007 

Eosentomon romanum Nosek, 1969 NW (Italy) Dematteis, 1972; Galli, 2022; 
Galli et al., 2011; Nosek, 1969a, 
1973; Szeptycki, 2007 

Eosentomon saharense Condé, 1951 SW (Morocco 3) Condé, 1951b; Galli, 2022; 
Szeptycki, 2007; Tuxen, 1964 

Eosentomon semiarmatum Denis, 1927 NW (Spain, France) Arbea, 1993; Denis,1927; Galli, 
2022; Szeptycki, 2007; Tuxen, 
1964 

Eosentomon transitorium Berlese, 1908 NW, NE, SW (Spain, France, 
Italy, Slovenia, Bosnia and 
Herzegovina, Greece, Morocco, 
Algeria) 

Berlese, 1908a, 1909; Condé, 
1961a, 1961b, 1980; Dematteis, 
1972; Galli, 2022; Galli et al., 
2011, 2021a; Galli & Sarà, 2022; 
Nosek, 1973, 1978; Szeptycki, 
2007; Trave et al., 1954; 
Živadinović et al., 1967 

1 Acerentulus confinis maderensis is considered a distinct species (Szeptycki, 2007). 
2 On the distributions of Baculentulus macqueeni, Isoentomon atlanticum and Isoentomon serinus see Galli & Rellini (2020). 
The same considerations are also valid in the case of Silvestridia artiochaeta known from Central and South America and 
Canary Islands. 
3 In the considered area, but close to the Sahara desert. 
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DISCUSSION 
More than 9% of all known species of Protura 
worldwide (Galli, 2022) live in the 
Mediterranean area despite it covers less than 
1.5% of the world’s land masses (Fady-
Welterlen, 2005). These data, confirms the 
importance of this area as a biodiversity hotspot 
(Blondel et al., 2010), even though probably 
affected by a geographic bias in studies on the 
distribution of Protura (Galli, 2022). The same 
bias may explain the disparity in the number of 
species recorded in different parts of the 
Mediterranean Basin, with a higher richness in 
the North-western part and a high species 
density in Macaronesia (Pass & Szucsich, 2011; 
Galli & Rellini, 2020; Galli, 2022). Moreover, 
the knowledge gaps that characterize every 
aspect of the biology of Protura (Pass & 
Szucsich, 2011; Galli et al. 2019a) make it 
impossible to identify endemic species of the 
Mediterranean with absolute certainty even 
though some species are known only from their 
type area within the Mediterranean Basin 
(Szeptycki, 2007; Galli, 2022). This, for 
example, is the case for Protentomon atlanteum, 
P. hellenicum, Acerentulus apuliacus, A. 
shrubovychae, Gracilentulus corsicanus, G. 
sardinianus and Eosentomon saharense (Galli, 
2022). Similarly, the poor knowledge on the 
ecology of these animals does not allow to 
identify species closely related to the typical 
habitats of the Mediterranean area. The only 
study of this topic, although far from being 
exhaustive, is that by Galli et al. (2019b). After 
an in depth analysis of data on the Italian fauna, 
these authors have identified some assemblages 
of proturan genera/species related to different 
habitats. 

More generally, another highly 
understudied aspect of Protura biodiversity is the 
probable presence of cryptic species (see for 
example the case of Eosentomon transitorium 
hihlighted by Fratello & Sabatini, 1989). 
Unfortunately, the integrative approach 
necessary to solve this problem was hampered 
by the inherent difficulties of extracting DNA 
from proturans (Pass & Szucsich, 2011). Only 

the application of a non-destructive DNA 
extraction method (Böhm et al., 2011) made it 
possible to overcome this difficulty and 
undertake some preliminary studies in which the 
morphological diversification could be 
correlated to genetic distances between 
populations (Resh et al., 2014). However, to 
date, DNA-based studies in proturan taxonomy 
are few, even in relation to the very modest 
number of specialists. Only 209 sequences of 
Protura are available on BOLD 
(https://boldsystems.org), 180 of which relate to 
records labeled with a species name. Therefore, 
the integrated approach that in the case of taxa 
such as springtails has made a significant 
contribution to systematics in recent years (Sun 
et al., 2017; Chang et al, 2020, 2021; Winkler et 
al., 2020) for Protura is still at its beginning 
without any striking results being obtained (e.g. 
Galli et al., 2021). An acceleration of research in 
this area would therefore be desirable, provided 
that a balanced approach is maintained that gives 
due weight to morphological and molecular data 
(Zamani et al., 2021). 

Beyond specific research on Protura, an 
important source of study material could be 
specimens collected in the context of research 
focused on other taxa of soil mesofauna, or on 
the ecology of soils in general (e.g. Salmon et al., 
2008; Menta et al., 2015). Such material is 
mostly thrown away or remains indeterminate in 
private and public collections. With this respect, 
networks of researchers such as Research Gate 
(https://www.researchgate.net/) and FAO 
Netsob (https://www.fao.org/global-soil-
partnership/netsob/en/) could help to obtain a 
more effective collaboration and a fruitful 
exchange of study material between research 
groups. 

All in all, much research is still needed, 
especially in areas that have been completely or 
largely neglected by specialists to date, before 
we reach a solid knowledge base on Protura 
diversity and distribution. However, gaps in our 
knowledge will be difficult to solve as long as 
the policies adopted in research and 
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development continue to relegate taxonomy and 
systematics to a secondary role (IUCN, 2022). 
 

REFERENCES 
Aldaba, J. (1984) Contribución al conocimiento de la 

familia Acerentomidae (Protura: Insecta) del 
País Vasco. 1. Género Acerentulus Berlese. 
Munibe (Cienc. Nat.), 36, 105-118. 

Aldaba, J. (1985) Contribución al conocimiento de la 
familia Acerentomidae (Protura: Insecta) del 
País Vasco. II Géneros Acerella Berlese, 
Acerentomon Silvestri, Gracilentulus TUXEN y 
Proacerella Bernard. Munibe (Cienc. Nat.), 37, 
87-100. 

Aldaba, J. (1986a) Descripción de dos nuevas 
especies del género Eosentomon Berlese 
(Protura: Insecta) de Portugal. Actas VIII 
Jornadas de la Asociación española de 
Entomología (Sevilla), 203-212. 

Aldaba, J. (1986b) Eosentomon (Insecta, Protura) 
generoaren bi espezieren Penintsula Iberikarako 
Lehenengo Aipamenak. Munibe (Cienc. Nat.), 
38, 169-170. 

Arbea, J.I. (1989) Contribución al conocimiento de 
los Proturos del Moncayo (Insecta: Apterygota). 
Turiaso, 9, 561-569. 

Arbea, J.I. (1993) Nuevas citas de Protura (Insecta) 
de Menorca, Islas Baleares (España). Boletin de 
la Real Sociedad Espanola de Historia Natural 
(Seccion biologica), 90(1-4), 29-32. 

Arbea-Polite, J.I. (1990) Eosentomon pinkyae n. sp. 
(Protura: Eosentomidae) de Zaragoza (España). 
Eos, 66(1), 15-24. 

Berlese, A. (1908a) Nuovi Acerentomidi. Redia, 5, 
16-19, Pl. I. 

Berlese, A. (1908b) Osservazioni intorno agli 
Acerentomidi. Nota preventiva. Redia, 5, 110‒
122. 

Berlese, A. (1909) Monografia dei Myrientomata. 
Redia, 6, 1-182, Pls I-XVII.  

Blondel, J., Aronson, J., Boudiou, J.-I. & Boeuf, G. 
(2010) The Mediterranean region. Biological 
diversity in space and time, 2nd ed. Oxford 
University Press, Oxford, UK, pp. 52-77.  

Böhm, A., Bartel, D., Szucsich, N.U. & Pass, G. 
(2011) Confocal imaging of the exo-and 
endoskeleton of Protura after non-destructive 
DNA extraction. Soil Organisms, 83, 335-345.  

Broza M, Poliakov D, Szeptycki A. (1996) First 
record of Protura (Hexapoda) in Israel with 
notes on their distribution and ecology. Israel 
Journal of Entomology, 30, 1‒5.  

Chang, G.-D., Lee, S.-M., Kim, J.-H. & Park, K.-H. 
(2020) DNA barcoding for revealing a possible 
new species of Anurophorus (Collembola: 
Isotomidae) associated with Korean fir (Abies 
koreana Wilson). Journal of Asia-Pacific 
Biodiversity, 13, 554-558. DOI: 
10.1016/j.japb.2020.06.007  

Chang, G.-D., Potapov, M. & Park, K.-H. (2021) A 
new species of Anurophorus (Collembola: 
Isotomidae) from South Korea, with notes on its 
molecular data. Zootaxa, 4985(3), 345-358. 
DOI: 10.11646/zootaxa.4985.3.2  

Condé, B. (1944a) Protoures de Corse. Bulletin de la 
Société entomologique de France, 49(5), 62-66.  

Condé, B. (1944b) Sur la faune des Protoures de 
France. Revue française d’entomologie, 11, 36-
47.  

Condé, B. (1945) Contribution á la faune française 
des Protoures. Revue française d’entomologie, 
12, 99-115.  

Condé, B. (1947) Description de quatre Protoures 
nouveaux du sud - ouest de la France. 
Collections du Musée de Zoologie de Nancy, 2, 
5-12.  

Condé, B. (1948) Protoures d’Algérie. Revue 
française d’entomologie, 14, 194-202.  

Condé, B. (1950) Un Protoure inédit du Pays basque 
et du Portugal. Memórias e Estudos do Museu 
zoológico da Universidade de Coimbra, 198, 1-
6.  

Condé, B. (1951a) Protoures de la région de Banyuls 
- sur - Mer. Archives de Zoologie Expérimentale 
et Générale, 87, 169-176.  

Condé, B. (1951b) Protoures du Maroc. Bulletin de 
la Société des Sciences naturelles du Maroc, 30, 
165-173. 

Condé, B. (1952) Contribution a la faune endogée du 
Sahara. Diplopodes Pénicillates, Protoures, 



Galli, 2023 Biogeographia 38 (1): a027  11 

Diploures Campodéidés. Bulletin de la Société 
zoologique de France, 76(1951), 349-365.  

Condé, B. (1954a) Mission Henri Coiffait au Liban 
(1951). 4. Protoures et Diploures Compodéidés. 
Archives de Zoologie Expérimentale et 
Générale, 91, 397-412. 

Condé, B. (1954b) Sur la faune endogée de Majorque 
(Pénicillates, Protoures, Diploures 
Campodéidés, Palpigrades). Bulletin du 
Museum national d’Histoire naturelle, (ser. 2), 
26, 674-677.  

Condé, B. (1957) Protoures et Diploures des Açores 
et de Madère. Bulletin du Museum national 
d’Histoire naturelle, (ser. 2), 29, 145-147.  

Condé, B. (1960) Protoures et Diploures 
Campodéidés des alluvions de la Moselle. 
Bulletin de la Société des Sciences de Nancy (N. 
S.), 19, 123-128.  

Condé, B. (1961a) Mission H. Coiffait et P. Strinati 
à Minorque (1958) Protoures. Annales de 
Spéléologie, 16, 401-405.  

Condé, B. (1961b) Nouvelles récoltes de Protoures 
au Maroc. Bulletin du Museum national 
d’Histoire naturelle, (ser. 2), 33, 495-499.  

Condé, B. (1980) Nouvelles récoltes de Protoures en 
Corse. Revue d’écologie et de biologie du sol, 
17, 295-301.  

Condé, B. & Nosek, J. (1970) Protura from the 
Azores and Madeira. Boletim do Museu 
municipal do Funchal, 25(109): 49-52.  

Cunha, A.X. da. (1949) Os primeiros Proturos da 
fauna portuguesa. Memórias e Estudos do 
Museu zoológico da Universidade de Coimbra, 
(195), 1-16, Pls I-IV.  

Cunha, A.X. da (1950) Contribuição para o estudo da 
fauna dos Proturos de Portugal. Memórias e 
Estudos do Museu zoológico da Universidade 
de Coimbra, 200, 1-14, Pls I-II.  

Cunha, A.X. (1952) da Quelques Protoures inédits de 
la faune portugaise. Memórias e Estudos do 
Museu zoólogico da Universidade de Coimbra, 
212, 1-15.  

Cvijoivić, M.J. (1970) Prilog poznavanju faune 
Acerentomoidea (Protura) na planinama 
Maglić, Volujak i Zelengora. Glasnik 
Zemaljskog Muzeia, (N. S.) 9, 31-36.  

Cvijoivić, M.J. (1972) Vertikalna distribucija vrsta 
Entomobryidae, Sminthuridae (Collembola) 
and Acerentomoidea (Protura) u zemljištima 
prašumskog podruèja Perućice. Acta Biologica 
Jugoslavica, 21, 87-104.  

Cvijoivić, M.J. (1973) Distribucija vrsta 
Acerentomoidea (Protura), Entomobryidae i 
Sminthuridae (Collembola) u zajednicama šireg 
područja prašume Peruæice. Godišnjak 
biološkog Instituta u Sarajevu, 26, 5-41.  

Cvijoivić, M.J. (1974a) Distribucija vrsta 
Acerentomoidea (Protura), Entomobryidae i 
Sminthuridae (Collembola) u zajednicama 
kraških polja. Godišnjak biološkog Instituta u 
Sarajevu, 27, 93-132.  

Cvijoivić, M.J. (1974b) Distribucija vrsta 
Acerentomoidae (Protura), Entomobryidae i 
Sminthuridae (Collembola) u zemljištima na 
širem području prašume Perućice. Glasnik 
Zemaljskog Muzeia, (N.S.), 13, 129-140.  

Cvijoivić, M.J. (1976) Distribucija vrsta 
Entomobryidae, Sminthuridae (Collembola) i 
Acerentomoidae (Protura) u zajednicama na 
širem području planine Bjelašnice i Kaknja. 
Glasnik Zemaljskog Muzeia, (N. S.), 15, 105-
134.  

Cvijoivić, M.J. (1979) Naselja Entomobryidae, 
Sminthuridae (Collembola) i Acerentomoidea 
(Protura) u zajednicama na planini Vranici. 
Godišnjak biološkog Instituta u Sarajevu, 32, 
33-52.  

Cvijoivić, M.J. (1982) Uticaj golih seča na naselja 
Entomobryidae, Sminthuridae (Collembola) i 
Acerentomoidea (Protura) u mešovitim šumama 
bukve, jele i smreče. Acta biologica 
Jugoslavica, 31, 325‒336.  

Dematteis, E. (1972) I Proturi italiani. In: Atti del IX 
Congresso nazionale italiano di Entomologia, 
Siena, Italy, 21-25 June 1972. Pp. 255-266.  

Dematteis Ravizza, E. (1975) Osservazioni su alcuni 
Proturi della Sardegna. In: Atti del X Congresso 
nazionale italiano di Entomologia, Sassari, 
Italy, 20-25 may 1974. P. 231.  

Denis, J.R. (1927) Sur la faune française des 
Aptérygotes (dixième note). Une nouvelle sous-
èspece de Protoure. Bulletin de la Société 
d’histoire naturelle de Toulouse, 56, 583.  



 Biogeographia 38 (1): a027 Galli, 2023 12 

di Castri, F. & di Castri, V. (1981) Soil fauna of 
mediterranean-climate regions. In: di Castri, F., 
Goodall, D.W., Specht, R.L. (Eds.) 
Mediterranean-type shrublands, collection 
ecosystems of the world. Elservier: Amsterdam, 
Holland, Volume 11, pp. 445-478.  

Fady-Welterlen, B. (2005) Is there really more 
biodiversity in the Mediterranean forest 
ecosystems? Taxon, 54(4), 905-910. DOI: 
10.2307/25065477 

Fratello, B. & Sabatini, M.A. (1989) Chromosome 
studies in Protura Eosentomoidea. 3rd 
international seminar on Apterygota (ed. by R. 
Dallai), Siena, Italy, 21-26 August 1989. Pp. 
167-170. 

Galli, L. (2022) Updates to Szeptycki’s check-list of 
the Protura of the World. Biogeographia – The 
Journal of Integrative Biogeography, 37, a020. 
DOI: 10.21426/B637258115  

Galli, L., Bartel, D., Capurro, M., Pass, G., Sarà, A., 
Shrubovych, J. & Szucsich, N. (2016) 
Redescription and review of the most abundant 
conehead in Italy: Acerentomon italicum Nosek, 
1969 (Protura: Acerentomidae). Italian Journal 
of Zoology, 83(1), 43-58. DOI: 
10.1080/11250003.2015.1114686  

Galli, L. & Capurro, M. (2013) Acerentulus 
shrubovychae sp. nov. from Italy (Protura: 
Acerentomidae). Zootaxa, 3609(4), 431-436. 
DOI: 10.11646/zootaxa.3609.4.5  

Galli, L., Capurro, M., Colasanto, E., Molyneux, T., 
Murray, A., Torti, C. & Zinni, M. (2019a) A 
synopsis of the ecology of Protura (Arthropoda: 
Hexapoda). Revue Suisse de Zoologie, 126(2), 
155-164. DOI: 10.5281/zenodo.3463443 

Galli, L., Capurro, M., Costa, F., Di Stadio, G., Sarà, 
A. & Zinni, M. (2016) Redescription of two 
European species of Acerentomidae (Protura) 
belonging to the Italian fauna. Zootaxa, 4154(3), 
303-315. DOI: 10.11646/zootaxa.4154.3.5  

Galli, L.; Capurro, M.; Lionetti, G. & Zinni, M. 
(2017) Acerentulus tortii sp. nov. from Greece 
(Protura: Acerentomidae). Zootaxa, 4232(3), 
437-443. DOI: 10.11646/zootaxa.4232.3.12  

Galli, L.; Capurro, M.; Molyneux, T.; Torti, C. & 
Zinni, M. (2019b) Ecology of Italian Protura. 
Pedobiologia, 73, 20-28. DOI: 
10.1016/j.pedobi.2019.01.004 

Galli, L., Capurro, M. & Torti, C. (2011) Protura of 
Italy, with key to species and their distribution. 
ZooKeys, 146, 19-67. DOI: 
10.3897/zookeys.146.1885  

Galli, L., Janžekovič, F., Kozel, P. & Novak, T. 
(2021a) Protura (Arthropoda: Hexapoda) in 
Slovenian caves. International Journal of 
Speleology, 50(1), 65-74. DOI: 10.5038/1827-
806X.50.1.2380  

Galli, L. & Rellini, I. (2020) The geographic 
distribution of Protura (Arthropoda: Hexapoda): 
a review. Biogeographia – The Journal of 
Integrative Biogeography, 35, 51-69. DOI: 
10.21426/B635048595 

Galli, L. & Sarà, A. (2022) First records of Protura 
(Arthropoda: Hexapoda) in Campania, South 
Italy. Bulletin of Environmental and Life 
Sciences, 4, 1-3. DOI: 10.15167/2612-
2960/BELS2022.4.1.2041  

Galli, L., Zinni, M., Shrubovych, J. & Colasanto, E. 
(2021b) Is Acerentomon italicum Nosek, 1969 
(Protura: Acerentomidae) a species complex? 
Revue Suisse de Zoologie, 128(1), 121-133. 
DOI: 10.35929/RSZ.0040  

Guerra, C.A, Berdugo, M., Eldridge, D.J., 
Eisenhauer, N., Singh, B.K., Cui, H., Abades, 
S., Alfaro, F.D., Bamigboye, A.R., Bastida, F., 
et al. (2022) Global hotspots for soil nature 
conservation. Nature, 610, 693-698. DOI: 
10.1038/s41586-022-05292-x  

IUCN (2022) Experts in insect taxonomy “threatened 
by extinction” reveals the first European Red 
List of Taxonomists. Available online: 
https://www.iucn.org/news/202212/exp 
erts-insect-taxonomy-threatened-extinction-rev 
eals-first-european-red-list. 

Menta, C., Tagliapietra, A., Caoduro, G., Zanetti, A. 
& Pinto, S. (2015) Ibs-Bf and Qbs-Ar 
comparison: Two quantitative indices based on 
soil fauna community. EC Agriculture, 2(5), 
427-439. 

Myers, N., Mittermeier, R.A., Mittermeier, C.G., de 
Fonseca G.A.B. & Kent, J. (2000) Biodiversity 
hotspots for conservation priorities. Nature, 
403, 853-858. DOI: 10.1038/35002501 

Nosek, J. (1960) Sur une nouvelle espéce de 
Protoures Acerentomon meridionale sp. n. 
Zoologicke Listy, 9, 7-10.  



Galli, 2023 Biogeographia 38 (1): a027  13 

Nosek, J. (1969a) Three new species of Protura from 
Italy. Atti dell’Istituto veneto di Scienze, Lettere 
ed Arti, Cl. Sci. Mat. Nat., 127, 485-494.  

Nosek, J. (1969b) Two new species of Protura from 
Montagne Noire. Bulletin de la Société 
d’Histoire naturelle de Toulouse, 105, 217-220.  

Nosek, J. (1973) The European Protura. Their 
taxonomy, ecology and distribution. With keys 
for determination. Muséum d’Histoire naturelle, 
Genève, Geneva, Switzerland, 345 pp.  

Nosek, J. (1977) Adaptations in Protura. Revue 
d’écologie et de biologie du sol, 14, 217-224.  

Nosek, J. (1978) New records of Protura (Insecta) 
from Greece. Revue Suisse de Zoologie, 85, 
301-306.  

Nosek, J. (1979) A new proturan species from 
Sardinia (Protura: Acerentomoidea) Gracilentus 
sardinianus n. sp. Redia, 62, 335-337. 

Nosek, J. (1983) Acerentulus condei sp. n. a new 
proturan species of “confinis” group. Vĕstník 
ćeskoslovenské Společnosti zoologické, 47, 46-
47.  

Nosek, J. & Cvijoivić, M. (1969) Tuxenidia 
balcanica a new genus and species of Protura. 
Revue d’écologie et de biologie du sol, 6, 563-
566. 

Nosek, J. & Dallai, R. (1982) A new Proturan species 
from Sardinia Acerentomon condei sp. n. Revue 
d’écologie et de biologie du sol, 19, 129-133. 

Pass, G. & Szucsich, N.U. (2011) 100 years of 
research on the Protura: many secrets still 
retained. Soil Organisms, 83(3), 309-334. 

Resh, M.C., Shrubovych, J., Bartel, D., Szucsich, 
N.U., Timelthaler, G., Bu, Y., Walzl, M. & Pass, 
G. (2014) Where taxonomy based on subtle 
morphological differences is perfectly mirrored 
by huge genetic distances: DNA barcoding in 
Protura (Hexapoda). PlosOne, 9(3), e90653. 
DOI: 10.1371/journal.pone.0090653  

Rusek, J. (2007) A new classification of Collembola 
and Protura life forms. In: Tajovský, K., 
Schlaghamerský, J., Pižl, V. (Eds.) 
Contributions to soil zoology in Central Europe. 
II. Proceedings of the 8th Central European 
Workshop on Soil Zoology, České Budějovice, 
Czech Republic, pp. 109-115.  

Rusek, J. & Stumpp, J. (1988) A new Acerentulus 
species from Southeast Italy (Protura: 
Acerentomidae). Acta entomologica 
Bohemoslovaca, 85, 153-158. 

Salmon, S., Frizzera, L. & Camaret, S. (2008) 
Linking forest dynamics to richness and 
assemblage of soil zoological groups and to soil 
mineralization processes. Forest Ecology and 
Management, 256, 1612-1623. DOI: 
10.1016/j.foreco.2008.07.009  

Silvestri, F. (1907) Descrizioni di un nuovo genere 
d’insetti apterigoti, rappresentante di un novo 
ordine. Bollettino del Laboratorio di Zoologia 
generale e agraria della R. Scuola superiore 
d’Agricoltura, Portici, 1, 296-311.  

Sun, X., Zhang, F., Ding, Y., Davies, T.W., Li, Y. & 
Wu, D. (2017) Delimiting species of 
Protaphorura (Collembola: Onychiuridae): 
integrative evidence based on morphology, 
DNA sequences and geography. Scientific 
Reports, 7, 8261. DOI: 10.1038/s41598-017-
08381-4  

Szeptycki, A. (1993) Gracilentulus species of 
“gracilis” group (Protura, Berberentomidae). 
Acta zoologica cracoviensia, 35, 381‒411.  

Szeptycki, A. (2004) Protura of the Canary Islands 
(Arthropoda: Protura). Genus, 15, 301-322.  

Szeptycki, A. (2007) Catalogue of the world Protura. 
Acta Zoologica Cracoviensia, 50B(1), 1-210.  

Szeptycki, A. & Broza, M. (2004) Tuxenidia 
hermonensis (Protura: Acerentomidae), a new 
species from Israel, and notes on the systematics 
of Tuxenidia. Israel Journal of Entomology, 
Cvijoivić, 1973; 19-27.  

Szeptycki, A. & Shrubovych, J. (2008) Acerentomon 
brozai sp. n. and similar species (Protura: 
Acerentomidae). Invertebrate Zoology, 5(1), 
65-73. DOI: 10.15298/invertzool.05.1.07  

Torti, C. (1981) Segnalazioni faunistiche italiane (N. 
9). Bollettino della Società entomologica 
italiana, 113, 113. 

Trave, J., Gadea, E. & Delamare-Deboutteville, G. 
(1954) Contribution á l’étude de la faune de la 
Massane (Première note). Vie et Milieu, 5, 201-
214.  



 Biogeographia 38 (1): a027 Galli, 2023 14 

Tuxen, S.L. (1964) The Protura. A revision of the 
species of the world. With keys for 
determination. Hermann, Paris, France. 360 pp.  

Tuxen, S.L. (1975) Isoentomon, a new genus within 
the Eosentomoidea (Protura: Eosentomidae). 
Entomologica scandinavica, 6, 89-101.  

Tuxen, S.L.. (1982) The Protura (Insecta) of 
Madeira. Bocagiana, 65, 1-20.  

Vahedi Moghadam, S., Shayanmehr, M., 
Mohammadi Sharif, M. & Galli, L. (2022) 
Protura (Arthropoda, Hexapoda) of the Middle 
East, with the description of a new species. The 
European Zoological Journal, 89(1), 666-679. 
DOI: 10.1080/24750263.2022.2072961  

Winkler, D., Mateos, E., Traser, G., Lakatos, F. & 
Tóth, V. (2020) New insight into the systematics 
of European Lepidocyrtus (Collembola: 
Entomobryidae) using molecular and 
morphological data. Insects, 11, 302. DOI: 
10.3390/insects11050302 

Zamani, A., Vahtera, V., Eerikki Sääksjärvi, I. & 
Scherz, M.D. (2021) The omission of critical 
data in the pursuit of ‘revolutionary’ methods to 
accelerate the description of species. Systematic 
Entomology, 46, 1-4. DOI: 10.1111/syen.12444 

Živadinović, J., Cvijoivić, M. & Dizdarević, M. 
(1967) Sukcesija životinjskich populacija u 
žemljištima na serpentinu. Godišnjak biološkog 
Instituta Univerziteta u Sarajevu, 20, 67-83.  

 
 

 
Submitted: 2 March 2023 

First decision: 24 April 2023 
Accepted: 9 May 2023 

Edited by Diego Fontaneto 

 
 




