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To avoid unnecessary confusion, it has been 
necessary to exclude widespread anthropophilic 
species from this zoogeographic analysis. Species 
excluded are the Lepismatidae Lepisma saccharina 
[Lepismatinae], Ctenolepisma lineata, Ct. 
longicaudata, Ct. rothschildi and Thermobia 
domestica [Ctenolepismatinae], Acrotelsa collaris 
[Acrotelsatinae] and the Nicoletiidae Nicoletia 
phytophila [Nicoletiinae] and Lasiotheus nanus 
[Atelurinae: Dionychellini]. Other unusual 
distributions suggested by various authors as 
accidental include Acrotelsella impudica (quarantine 
intercepted and found on a ship and now throughout 
the Caribbean), Ct. targioniana in the Americas, 
Neoasterolepisma myrmecobia in Peru (possibly 
introduced with its host ant Pheidole megacephala), 
Namunukulina funambuli (anthropophilic in South 
America) and Bharatatelura malabarica Mendes with 
ants in Fiji. In the absence of sufficient information 
and their low impact on the analysis, these records are 
here included in the distribution maps. 
 
Any discussion of zoogeography is also constrained 
by the lack of research in many areas of the world. 
Asia and the Americas, in particular, have limited 
records and it is likely that a concerted effort in these 
regions would change the picture, just as this work in 
Australia has identified three subfamilies previously 
not considered to be present. 
 
Heatwole (1987) and Austin et al. (2004) reviewed 
the zoogeography of the Australian region, 

recognising several zoogeographical elements of the 
fauna. These include a Pangean element, an old 
Gondwanan element, an element that evolved during 
the long isolation of Australia as it moved northward 
becoming drier, a modern element of arrivals from 
Asia as Australia drew closer, an element of highly 
mobile species found throughout a large part of the 
world and an element introduced by man. The 
subfamilies of Zygentoma and their Australian genera 
are discussed below for their conformity with this 
framework and the degree of endemism. 
 
Molecular data would be of great value in elucidating 
the phylogeny and supporting discussions on the 
zoogeography of the Zygentoma but at present is very 
limited in extent. While some of the comments below 
are supported by recent molecular data with the 28S 
nuclear gene, this work is only at a preliminary stage 
and as yet unpublished. 
 
LEPISMATIDAE 
 
Acrotelsatinae 
The subfamily Acrotelsatinae, apart from the 
cosmopolitan introduced Acrotelsa collaris, is not 
well known.  Species occur in the Palaearctic, New 
Guinea and Australia but are not recorded from the 
Americas (Figure 97). This distribution suggests an 
ancient disjunct Pangean distribution for the earliest 
Acrotelsatinae with extinctions (or insufficient 
knowledge) in much of the world. However, no fossil 
evidence exists to support this. It is also possible that  

 

Figure 97. Locality records of the Acrotelsatinae (excluding the peridomestic Acrotelsa collaris) 
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it is a modern element that has entered Australia from 
the north but given the difficulties of crossing water 
this seems unlikely. Known species of the 
Acrotelsatinae live in soil/litter in desert areas or are 
anthropophilic and have not been found in tree bark; 
little is known of the biology of the single New 
Guinea record, other than it was found within the 
home of a Papuan. 
 
The genus Anisolepisma appears to be endemic to 
Australia and well adapted to the harsh dry 
conditions. Its ancestor was probably present in 
Australia before Gondwana split from Africa and has 
evolved as an independent line for more than 120 
million years. 
 
Ctenolepismatinae 
The Ctenolepismatinae are very widespread (Figure 
98) with species in all zoogeographic zones (except 
Antarctica) and hence possibly also Pangean in 
origin, although the only fossil evidence is quite 
recent 20-30 Ma. The presence of Acrotelsella species 
on many islands suggests however, that at least some 
members of the subfamily have survived long ocean 
crossings, so a more recent dispersal cannot be 
excluded. Some 13 genera have been described with 
Ctenolepisma by far the largest, containing 118 
described species, mostly from Africa and the 
Palaearctic. Acrotelsella dominates in Australia but is 
also found in parts of eastern Africa, the Indo-Malay 
region and the Caribbean as well as on several Pacific 

and Indian Ocean islands. The distribution of the 
subfamily could also be explained by an African 
origin, prior to the split from Gondwana, with 
Acrotelsella being isolated in Australia but later 
dispersing more widely, either through Gondwana or 
by ocean crossings. Meanwhile, Ctenolepisma 
radiated in Africa, later dispersing into the 
Palaearctic, perhaps reaching the Americas more 
recently by oceanic means as the limited number of 
species in the America do not differ greatly from the 
African species in their morphology, at least not to 
the extent displayed by Acrotelsella.  
 
The small genera Hemitelsella and Qantelsella would 
appear to be endemic to Australia probably evolving 
from a common ancestor with Acrotelsella and hence 
comparatively recent. The reduction in the number of 
abdominal bristlecombs seems to parallel the 
examples of Thermobia Bergroth and Ornatilepisma 
Irish in Africa, which are presumed to have evolved 
from Ctenolepisma-like ancestors. 
 
Heterolepismatinae 
The subfamily Heterolepismatinae currently contains 
a single genus, although preliminary molecular work 
suggests that there are several distinct groups. It is 
very well represented and found in all Australian 
states. The genus Heterolepisma is distributed almost 
entirely in the southern hemisphere (including on 
many oceanic islands), but with some records as far 
north as the islands of Japan and the Caribbean

Figure 98. Locality records of the Ctenolepismatinae (excluding the peridomestic species). 
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Figure 99. Locality records of the Lepismatinae (excluding the peridomestic Lepisma saccharina). 

 
 
(Figure 60). The number of species and apparent 
diversity is by far highest in Australia suggesting that 
this may be its centre of origin. Its presence in Africa 
seems to be restricted to coastal locations. The 
subfamily is possibly of early Gondwanan origin but 
given the richness and abundance of the Australian 
fauna compared to Africa and South America, and the 
clear ability of the genus to cross oceans, it could also 
be of more recent origin, either late Gondwanan or 
even later, radiating within Australia as it drifted 
north, and at times being transported over oceans to 
islands and the coast of continents.  
 
Mendes (1991: 7), Wygodzinsky (1967: 515) and 
Irish (1990: 145, 307) consider the Hetero-
lepismatinae to exhibit numerous plesiomorphies and 
suggest it may represent the most primitive of the 
lepismatid subfamilies. The current author is 
unconvinced due to the more or less Gondwanan 
distribution of the genus and the comparatively 
homogeneous morphology of the species. It is 
possible that the simplified chaetotaxy and absence of 
specialised antennal sensillae are losses rather than 
representing the plesiomorphic state. 
 
Counter to this argument is the unpublished evidence 
emerging from on-going molecular studies with the 
nuclear gene 28S which is finding very large 
differences between some clades of Heterolepisma, 
the differences being of similar magnitude to those 
between the subfamilies Heterolepismatinae, 
Ctenolepismatinae and Acrotelsatinae. 

Lepismatinae 
The Lepismatinae is the subfamily most represented 
in the fossil record with specimens as old as 110-100 
Ma, from Baltic, Burmese and Dominican amber and 
therefore probably Pangean in origin. Its distribution 
(Figure 99) appears to be more restricted today with 
no native species described from South America, but 
this could reflect the lack of study. The extant fauna 
is dominated by the large genera Neoasterolepisma 
(41 species in Africa and the southwest Palaearctic) 
and Afrolepisma (16 species in Africa as well as one 
in India and most probably another on the Pacific 
Island of Niue). The subfamily was not recognised as 
native to Australia until one species of Lepisma, 
living with native termites, and three species of 
Xenolepisma, living with ants, were recently 
described (Smith, 2015a, 2015b, 2015c). Xenolepisma 
penangi is known from Australia and Malaysia and 
could represent a recent arrival in Australia or a 
recent dispersal. The fact that it has been found living 
with the tramp ant species Monomorium pharaonis 
(L.) in Malaysia, could also imply human 
involvement in its distribution. Apart from the 
introduced peridomestic species, the genus Lepisma 
had until then been thought restricted to the 
Mediterranean region and Xenolepisma to southern 
Africa, India and Malaysia. Recently Kaplin (2016) 
has described two additional species of Lepisma from 
the Caucases so the distribution of the subfamily may 
prove broader with more effort in under-surveyed 
parts of  the world.  The  disjunct  distribution  of  the  
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Figure 100. Locality records of the Atopatelurini. 

 
 
 
extant species is consistent with that expected for an 
ancient Pangean subfamily. 
 
Mirolepismatinae and Silvestrellatinae 
Neither subfamily is known from Australia. The 
former is restricted to the western USA plus a few 
records from western Africa. The Silvestrellatinae are 
predominantly African with a few records from Sri 
Lanka and South America both of which may 
represent accidental introductions. 
 
NICOLETIIDAE 
 
Atelurinae 
The Atelurinae are morphologically diverse with 
many monotypic genera, found in all zoogeographic 
regions (except Antarctica). Mendes (2012) divided 
the subfamily into five tribes with all Australian 
species (except Wooroonatelura lenta Smith), being 
placed in the Atopatelurini. Of the other tribes, the 
Atelurini predominate in the Indo-Malay and Oriental 
Regions but also around the Mediterranean; the 
Dinatelurini are restricted to southern Africa, the 
Dionychellini are found through central Africa as 
well as in Brazil and Central America and the 
Grassiellini which predominate in the Americas also 
extend into Africa, predominantly along the western 
coast. The only known fossils from Dominican amber 
belong within the Grassiellini. Given estimates 
(Misof et al., 2014) that termites and ants emerged 
about 146 and 100 Ma respectively, it is reasonable to 

assume that the radiation of the Atelurinae follows 
that of their hosts, probably arising from an ancestor 
in common with the soil-dwelling Coletiniinae, the 
only other nicoletiid subfamily to have separated 
coxites IX. 
 
The Atopatelurini show an early Gondwanan 
distribution with nine of its 13 genera being found in 
Australia. Of these nine, only Pseudogastrotheus and 
Dodecastyla are not endemic, sharing congeners with 
Africa and India or South America respectively. 
Some of the Australian endemic genera show a 
considerable divergence from the more generalised 
morphology, with loss of dorsal chaetotaxy and 
tendency to troglomorphism in Troglotheus and the 
strong modifications of the chaetotaxy and genitalia 
of the males in termitophilic species such as 
Galenatelura. Wooroonatelura, is the only Australian 
species which cannot reliably be placed within the 
Atopatelurini. It has scales and modifications to the 
pretarsi which resemble some of the Dionychellini 
(Afrotropical and Neotropical), however mature male 
specimens are required to resolve its position. 
 
It would appear that the Atopatelurini had their 
origins in the early Gondwanan construct which 
included Africa, and which have since radiated 
extensively within Australia, with only one genus 
(Dodecastyla) representing a late Gondwanan 
element shared with South America. 
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Figure 101. Locality records of the Coletiniinae. 

 
 

 
The South East Asian fauna is dominated by the 
Atelurini, a tribe that has not been reported from 
Australia, suggesting that there is no recent Asian 
element to the Australian atelurin fauna. 
 
Coletiniinae 
The presence of this subfamily in Australia has only 
recently been confirmed with the description of 
Lepidospora (Brinckina) relicta Smith & McRae, 
2016, although some poorly preserved specimens had 
earlier suggested it was present in New Guinea 
(Smith, 1998b). The subfamily has a widespread 
distribution (Figure 101) throughout Africa, the 
Palaearctic and into the Oriental region with a single 
troglobitic species reported from South America, 
suggesting it too belongs to the Pangean element. 
 
Lepidospora species are found in sub-Saharan Africa, 
in the Near and Middle East, through Asia to China 
and Vietnam and on some New Guinea islands and 
now in Australia. The nominotypical subgenus is 
more common in the west of this range and the 
subgenus Brinckina is more common in the East. 
Coletinia and some smaller genera are found in 
Europe. As they are soil-dwelling insects it is hard to 
imagine how this distribution could be explained 
other than as of ancient Pangean origin, however its 
presence on islands such as the Seychelles and 
Canary Islands demonstrates successful ocean 
crossings by unknown means.  
 

Subnicoletiinae 
This is the only subfamily of the Nicoletiidae with 
some fossil evidence, but it is of relatively recent 
origin (30-20 Ma). Extant species have been 
described from western Afrotropical, northern 
Neotropical, Indo-Malaya and Australian regions, 
suggesting an early Gondwanan origin with 
incursions into South East Asia from Australia. The 
Asian genera seem most closely related to the 
Australian endemic genera Trinemura and 
Subtrinemura than to the African clade. The 
distribution of each genus (Figure 102) seems to be 
quite limited with the exception of Metrinura, which 
has been found in Australia, Indonesia and Colombia. 
Some species are found on remote islands such as 
Western Samoa, confirming its ability to cross large 
ocean distances. 
 
In summary, the zoogeography of the Australian 
silverfish fauna, contains elements best considered as 
Pangean. These include the lepismatid genera 
Lepisma and Xenolepisma with representatives also in 
Africa and the Palaearctic, Anisolepisma which is 
endemic but related to various Palaearctic genera, and 
the soil-dwelling Coletiniinae. Various other genera 
could be considered as old Gondwanan elements. The 
genus Acrotelsella would appear to have an origin 
shared with the African Ctenolepisma and has 
radiated rapidly within Australia once the continents 
separated and has now spread from Australia to South 
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Figure 102. Locality records of the Subnicoletiinae. 

 
 
 
America and various islands or coastal regions of the 
Indian and Pacific Oceans. The Subnicoletiinae are 
similarly old with African, Australian and South 
American elements, each radiating within their 
continents since separation. The Australian elements 
appear to have spread into South East Asia. 
 
The Heterolepismatinae are more difficult to 
understand. They are most common and diverse in 
Australia and show a late Gondwanan distribution 
with isolated species appearing on islands in the 
Indian and Pacific Oceans as well as in coastal 
locations around these oceans. There is no evidence 
of its presence in Laurasia. Yet the morphology of 
this group is considered by many authors to be the 
most plesiomorphic. It is here considered as a 
Gondwanan element with Australia being the centre 
of diversification. 
 
Australia’s inquiline Atelurinae are also probably 
derived from an old Gondwanan element with close 
relatives in Africa and South America. The group has 
radiated within Australia with several endemic 
genera. 
 
There is very little support for Asian elements in the 
fauna, but perhaps some support for the radiation of 
some Australian Subnicoletiinae into Asia. 
 

Finally, there is a small, very recently introduced 
element of cosmopolitan anthropophilc species 
dominated by Ctenolepisma longicaudata. There is 
no element that could be considered as representing 
highly mobile global species, other than those 
transported by human activity. 
 

ENDEMISM 
The Australian silverfish fauna displays a high degree 
of endemism with 88% of the described species and 
52% of the genera known only from Australia. 
Almost 10% of the recorded species are introduced 
anthropophilic species (13.6% of the genera) while 
just under 3% of the species (just two species) and 
one third of the genera are considered native to 
Australia as well as elsewhere. This high level of 
endemism supports the hypothesis that transoceanic 
distribution is a limited event and that there has been 
a high degree of radiation in isolation within island 
Australia, with the genera Heterolepisma and 
Acrotelsella being particularly successful with some 
of their species possibly being dispersed over water to 
islands and continental margins of the Indian and 
Pacific Oceans. 
 

CONSERVATION 
Silverfish have survived for hundreds of millions of 
years and are likely to survive long into the future. 
The ability of many species to thrive in hot dry 
environments suggests they may cope well with 
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global warming however this cannot be said for all 
species. One species (Acrotelsella erniei Smith) is 
only known from near the summit of Mt Sonder in 
central Australia. It was postulated (Smith, 2015d) 
that it may require the cooler conditions on the top of 
this mountain for survival and, given current rates of 
global warming, may only have another 70 years 
before it cannot move any higher up the mountain. 
An undescribed Heterolepisma species, collected on 
the isolated Herald Keys off the Queensland coast 
lives only a metre or so above sea level and is likely 
to disappear as ocean levels rise. One cave dwelling 
species, Metrinura russendenensis Smith & Shipp, is 
probably already extinct. It was known only from 
caves in south-eastern Queensland before these were 
flooded by the rising waters of Glenlyon Dam in the 
1970’s; it has not been collected since. 
 
Competition from introduced pests may be a threat. 
Surveying typical silverfish habitat in south-eastern 
SA only resulted in finding large numbers of 
millipedes, presumably the introduced Ommatoiulus 
moreletii, in the niches generally occupied by 
silverfish of the usually common genus 
Heterolepisma. 
 
The author’s collection efforts have always been 
more fruitful in less disturbed habitats. It is rare to 
collect autochthonous species in pasture or suburbia. 
The greatest threat to silverfish is therefore that 
typical for most species, habitat reduction and 
degradation. Habitat destruction is particularly a risk 
for the numerous short range endemic subterranean 
species threatened by mining activities and changes to 
drainage patterns. 
 
Conservation efforts to protect habitat in general, 
even if the focus is on larger, more iconic plant or 
animal species, is likely to be of the greatest benefit 
to silverfish conservation. 
 

FUTURE 
Many species of undescribed silverfish have already 
been collected and await description. Large parts of 
the country appear not to have been adequately 
surveyed, including habitats such as dune and gibber 
deserts. Similar deserts in south western Africa have 
yielded highly apomorphic xerophilic genera. Other 
under-sampled potential habitats include the nests of 
animals and birds, termite and ant nests and deep soil. 
It is likely that the number of genera in Australia will 
increase and the species will number in the hundreds 
should sufficient effort be directed at their discovery 
and description. The introduction of molecular 
techniques will be of great benefit in determining 

species definitions and allowing identification of taxa 
by non-experts. However, much work is still required 
if we are to link molecular data to the current 
morphology-based knowledge. Given the lack of 
interest in this order worldwide, and the great decline 
in support for taxonomy in general, silverfish will 
probably continue to be seen as a minor group rather 
than as a diverse and well represented order which 
has survived and thrived over hundreds of millions of 
years. 
 

CONCLUSION 
The Australian silverfish fauna is surprisingly rich, 
with over 10% of the total described world species 
and 14% of the genera. A large percentage of the 
fauna consists of endemic species. The fauna contains 
ancient Pangean elements and both early and late 
Gondwanan elements with the genera Acrotelsella 
and Heterolepisma. being particularly successful. The 
number of genera and species is likely to increase 
should more attention be paid to the group, especially 
in the survey of different habitats and using new 
methods, including molecular techniques.  
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