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Abstract

The currently documented fauna of described species of myriapods in Canada includes 54 Chilopoda,
66 Diplopoda, 23 Pauropoda, and two Symphyla, representing increases of 24, 23, 23, and one species,
respectively, since 1979. Of the 145 myriapod species currently documented, 40 species are not native to
Canada. The myriapods have not been well documented with DNA barcodes and no barcodes are avail-
able for Pauropoda. It is conservatively estimated that at least 93 additional myriapods species will be dis-
covered in Canada: Chilopoda (40), Diplopoda (29), Pauropoda (17), and Symphyla (seven). In general,
there is a serious dearth of knowledge about myriapods in Canada, and systematics research and surveys
continue to be needed to help document the diversity and distribution of these groups in the country.
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Introduction

The subphylum Myriapoda contains four extant, monophyletic classes, all of which
have representatives in Canada and on all continents except Antarctica: Diplopoda
(millipedes), Chilopoda (centipedes), Pauropoda (pauropods), and Symphyla (garden
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centipedes or pseudocentipedes). Phylogenetic relationships among myriapod classes
have been largely unsettled in recent years; however, the most recent phylogenomic
analyses based on morphological and molecular data show strong support for Diplop-
oda and Pauropoda as sister groups (=Dignatha), with Symphyla most closely related
to Dignatha, and Chilopoda most basal (Ferndndez et al. 2018).

The earliest records of myriapods from Canada are two species of millipedes de-
scribed by Newport (1844) based on material in the British Museum: Polydesmus
canadensis (now Pseudopolydesmus canadensis) and lulus canadensis (now Uroblaniulus
canadensis). Wood (1862) published the first record of a centipede from Canada, de-
scribing Strigamia chionophila based on material from Fort Simpson, Northwest Ter-
ritories. This material was collected by the explorer and naturalist Robert Kennicott
between 1859 and 1862 during his expedition to the Canadian north. No additional
myriapod species had been recorded from Canada by 1865 as Wood (1865) listed only
the three aforementioned species in his treatise on the Myriapoda of North Amer-
ica. Brodie and White (1883) provided the first checklist of myriapods of Canada
and listed five centipede and five millipede species from the country. Three species
of Chilopoda and nine of Diplopoda were collected by Geological Survey of Canada
personnel (mainly by JB Tyrrell) in 1882-1883 (Chamberlin 1920). Only two of these
species were included in the list of Brodie and White (1883). These collections were
from British Columbia, Alberta, Ontario, and Quebec and included three millipede
species new to science with two type localities in Alberta (Bow River, Waterton Lake)
and one in British Columbia (Columbia Valley). Other early country records were
reported by Bollman (1887) who described one species of millipede and one centipede
from Glacier, British Columbia, although the dates of collection were not indicated.

In Canada, all four classes of myriapods are relatively poorly studied as there has
been relatively little sampling of the fauna in the country and there hasn’t been anyone in
Canada who has focused on the systematics of these groups. Diplopoda is the best known
of the four classes. There are numerous Chilopoda and Diplopoda samples from Canada
awaiting identification in Canadian collections. In contrast, Pauropoda and Symphyla,
which are small in size and live in cryptic habitats, are very poorly represented in Canadian
collections, so knowledge of the fauna and its distribution and ecology is fragmentary. All
four classes of myriapods were briefly summarized in Canada and its insect fauna (Danks
1979), with 47 reported species of Diplopoda (Hoffman 1979), 29-31 of Chilopoda (Ke-
van 1979), one of Symphyla (Scheller 1979b), and none of Pauropoda (Scheller 1979a).
The number of documented species in Canada has increased since 1979 for all groups.
Kevan and Scudder (1989) provided illustrated keys to families of Canadian myriapods,
which are still useful despite the more recent addition of several newly recorded families
and a modified family structure for some Diplopoda and Chilopoda (Tables 1, 2).

All four myriapod classes are associated with soils and epigaeic habitats, and at
least some Chilopoda and Diplopoda are associated with rotting wood. Centipedes are
largely predaceous and are venomous (Undheim et al. 2015). The other three classes
are largely detritivores, although a few millipedes are known to consume living or dead
animal tissue (Hoffman and Payne 1969). Some symphylans feed on roots (fine roots
and root hairs) and can damage plants, including crops (Beirne 1972).
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The current synopsis is based on literature records, examination of authoritatively
identified material in a few Canadian collections, and DNA barcode data in the Bar-
code of Life Data System (BOLD) database (Ratnasingham and Hebert 2007; http://
www.boldsystems.org/). Species lists have not been included in this work but are avail-
able from the corresponding author upon request.

Chilopoda

The statement, “The centipedes are among the least studied of the larger Canadian ar-
thropods...” is lamentably just as true now as it was 38 years ago when Kevan (1979)
wrote it to introduce his treatment of the Chilopoda of Canada. While the Canadian fau-
na is somewhat better known today, it is estimated that only a little more than half of the
Canadian fauna is documented (Table 1). This relatively poor state of knowledge is at-
tributed to the weak taxonomic foundation for Chilopoda in North America in general,
and the paucity of effort focused on surveying and documenting the Canadian centipede
fauna. These two causes are undoubtedly interlinked as the lack of a solid taxonomic
foundation and identification tools for most groups of North American centipedes likely
does not engender interest in the group by professional and amateur taxonomists.

A few chilopodologists made enormous strides in the 20™ century to describe
North American species. For example, of the 556 native species of centipedes reported
from North America by Mercurio (2010), 405 were described by Ralph Chamber-
lin and 21 by Ralph Crabill. Unfortunately, however, there is a distinct shortage of
modern taxonomic revisions, and many genera and some families remain inadequately
circumscribed. One notable exception is the relatively small order Scolopendromor-
pha which, thanks largely to the efforts of Rowland Shelley, is relatively well studied
in North America, and modern illustrated keys to species are available (e.g., Shelley
2002a). An annotated catalog of the centipedes of North America (Mercurio 2010) is
of enormous help to those interested in working on this group. Furthermore, the well-
illustrated key to myriapod orders and families in Canada (Kevan and Scudder 1989)
is a useful resource to help those interested in chilopod identification. The on-line da-
tabase, Chilobase 2.0 (Bonato et al. 2016; http://chilobase.biologia.unipd.it/) contains
much current information about the classification and nomenclature of Chilopoda,
but it is incomplete with respect to the distribution of the North American fauna.
Thus, those interested in the general distribution of North American centipedes should
consult Mercurio (2010). For the Geophilomorpha, Bonato and Minelli (2014) pro-
vide an overview of the order in Europe, which is the most current source of informa-
tion about non-native species of this order in North America. Bonato et al. (2012)
provide an overview of the relatively large genus Strigamia, which has representation in
Canada, and resolves a number of taxonomic and nomenclature problems within this
genus and related genera. The illustrated synopsis of anatomical terminology for centi-
pedes is useful for those working on taxonomy and identification (Bonato et al. 2010).

In Canada, centipedes have received very little attention taxonomically or ecologi-
cally. From the publication of the first checklist of Canadian species (Brodie and White
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1883), it was almost a century before the next synopsis of the Canadian fauna (Kevan
1979), although there was an earlier review of the fauna of Newfoundland (Palmén
1954), the only Canadian jurisdiction to receive such an inventory of its centipede
fauna. Kevan (1983a) produced a more complete list of species known from Canada
and Alaska, and this was updated by Behan-Pelletier (1993). Snyder (2014) provided a
synopsis of species known and expected to be present in Canadian grasslands.

Currently, there are 54 species known to be established in Canada, including Scuzi-
gera coleoptrata (Linnaeus) which is limited to human domiciles (Table 1). In compari-
son, there are 633 species (including non-native species) known from North America
(Mercurio 2010) and 3110 species globally (Minelli 2011). The Lithobiomorpha rep-
resents the largest proportion of the Canadian fauna (53.7%), followed by Geophilo-
morpha (35.2%), Scolopendromorpha (9.3%) and Scutigeromorpha (1.8%), and this
proportional representation is very similar to that for the North American fauna as a
whole (Mercurio 2010). About 31% of the documented Canadian fauna is not native
compared to 12% for the North American fauna (Mercurio 2010). Undoubtedly other
non-native species are established in Canada but are yet undocumented.

Compared to the 1979 assessment, the number of species documented in Canada
has increased by 24 (80%), with the greatest increases within the families Lithobiidae
and Geophilidae. Most of the changes to the fauna since 1979 were reported by Kevan
(1983a) and Behan-Pelletier (1993), and mainly represent Canadian species occur-
rences already reported in earlier literature that were missed by Kevan (1979). All of
these authors, however, overlooked the records of two Geophilidae, Cheiletha kincaidi
Chamberlin and Geophilus glyptus (Chamberlin), recorded from Bunsby Islands, Brit-
ish Columbia by Carl and Guiguet (1956), the specimens of which were identified by
Chamberlin. With the exception of the Scolopendromorpha, our collective knowledge
of the diversity and distribution of Canadian centipedes has not increased much over
the last 25 years. While most major terrestrial arthropod collections in Canada contain
small-to-moderate numbers of centipede samples, the majority of those are not au-
thoritatively identified. Most Canadian records come from southern Quebec, Ontario,
British Columbia, and the island of Newfoundland, the latter thanks to the Fennos-
candinavian expeditions of 1949 and 1951 as reported by Palmén (1954). All ecozones
of Canada are poorly known in terms of their centipede faunas.

The number of additional species expected to be in Canada but yet undocumented
(either undiscovered or undescribed) was estimated by examination of the distribu-
tion of species reported in Mercurio (2010) and references contained therein. Some
species collected in the USA within 100 km of the Canadian border, and which have
broad distributions in the USA (i.e., not likely to be local endemics), were deemed
to be likely present in Canada and this forms the basis of the conservative estimate
of undocumented species for Canada (Table 1). Thus, it is estimated that 43% of the
Canadian fauna (40 species) is yet undocumented, mostly members of the families
Lithobiidae and Geophilidae (Table 1).

The generation of DNA barcodes for Canadian centipedes is still in the early stages
as material has been provided from only a small number of specimens and localities.
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Nonetheless, 60 Barcode Index Numbers (BINs; see Ratnasingham and Hebert 2013)
are represented based on Canadian specimens (Table 1). In the Schendylidae, Hen-
icopidae, and Lithobiidae there are more BINs than documented species, which may
be indicative of undocumented species diversity. Clearly much work remains to fully
document the Canadian fauna of centipedes.

Diplopoda

The taxonomic foundation for reliably identifying Diplopoda found in Canada is in much
better shape than for Chilopoda. Fortunately, there has been considerable taxonomic re-
search in the USA, especially by Ralph Chamberlin, Nell Causey, Richard Hoffman, Petra
Sierwald, William Shear, and Rowland Shelley, that has greatly aided knowledge of the
Canadian fauna. Nonetheless, many families can benefit from modern taxonomic revi-
sions that consider molecular and morphological characters. A catalogue of North and
Middle American Diplopoda is available (Hoffman 1999) and, although now almost 20
years old and a bit dated, is still an enormously helpful resource. The on-line database Mil-
libase (www.millibase.org/), which covers the global fauna, is also a helpful resource but
is incomplete with respect to capturing published knowledge about the Canadian fauna.

As with Chilopoda, there has been a dearth of targeted survey work on millipedes
in most of Canada so the fauna of all ecozones is incompletely known. The only Ca-
nadian jurisdiction that experienced a faunal inventory is the island of Newfoundland,
which was extensively surveyed during the Fennoscandinavian expeditions of 1949
and 1951 (Palmén 1952). Beyond that, most current Canadian records are from south-
western British Columbia and southern Ontario and Quebec. The Canadian fauna was
summarized by Hoffman (1979) who reported 47 species in 15 families and six orders;
however, the species numbers were reported only at the order level and no species list
was included. Furthermore, he predicted that another 22-23 species likely occurred in
Canada for a total fauna of 69-70 species. Shortly thereafter, and based on literature
records and authoritative examination of holdings of some Canadian collections, Ke-
van (1983b) published a list of 65 species known from Canada, several of which were
subsequently synonymized and others identified only to genus. Shelley (1988) pub-
lished a species list for eastern Canada (Ontario and eastward), including 38 species.
Shelley (1990a) gave distributions for species in British Columbia. Kevan and Scudder
(1989) published some faunal updates and Behan-Pelletier (1993) provided a revised
list of species in Canada and their known provincial and territorial distributions. The
most recent treatment of the Canadian fauna was by Shelley (2002b) who reviewed
the central Canadian fauna (Alberta, Saskatchewan and Manitoba) in detail and also
provided a list of the known and expected species for the entire country that included
62 recorded species and another 11 species that were considered likely in Canada based
on distributions in the USA.

Currently, there are 66 described species in 18 families and six orders known in
Canada (Table 2), in comparison to ~1500 species known from North America (an
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estimate based mainly on information in Hoffman (1999)) and 15,982 species known
globally (Sierwald and Spelda 2018). The Parajulidae represents about 18.2% of the
described Canadian fauna, followed by Polydesmidae (15.2%) and Julidae (12.1%).
About 32% of the described Canadian fauna is non-native compared to only 2% for
the North American fauna (Snyder and Hendrix 2008); however, this high proportion
is likely because a large portion of the native Canadian fauna is unknown. The current
species total is a 40% increase over that reported by Hoffman (1979), highlighting a
substantial increase in knowledge of the fauna over the last ca. 40 years. In addition to
described species, material has been collected in Canada representing four additional
families (Glomeridesmidae, Striariidae, Tingupidae, and Urochordeumatidae; Table 2)
but it is not known if this material represents described species. Taking into account
this unidentified material, the opinion of Shelley (2002b) concerning species likely
to be present in Canada, and supplemented by examination of species distributions
documented in subsequent publications about the North American fauna, we con-
servatively estimate that at least 29 additional species reside in Canada, including seven
additional families. This means that Canada should have a millipede fauna of at least
95 species and is thus roughly equivalent to the estimated species richness of the Ca-
nadian centipede fauna (94 species; Table 1). However, as there are about three times
as many millipedes as centipedes known from North America (Snyder and Hendrix
2008, Mercurio 2010), the Canadian millipede fauna is likely to be much more diverse
than estimated herein.

Only 65 BINSs representing 14 of the 22 families of millipedes known from Cana-
da are available (Table 2), and only 12 BING are associated with material identified to
species level. Clearly, much work remains to adequately barcode Canadian millipedes.
Notably, 26 BINS are associated with Julidae, a family not native to Canada, which is
much higher than the eight documented species recorded from Canada.

The ecology of millipedes has received little attention in Canada; however, in a
study of the influence of Harpaphe haydeniana Wood on litter decomposition in the
coastal forests of British Columbia, Cdrcamo et al. (2000) found that this species con-
sumed as much as 36% of the annual litter fall.

Pauropoda

Pauropods are soft-bodied, small (0.5-2.0 mm long) detritivores found in soils (Schel-
ler 1979a). Worldwide there are about 835 known species (Scheller 2011a), and about
100 species are known from the USA (Scheller 2011b), however, the fauna is poorly
documented at both regional and global scales (Scheller 2011a, b). The Canadian fauna
is poorly known in terms of species composition, distribution, and ecology, although
some progress has been made since 1979. The earliest record from Canada is from the
Yukon where Hilton (1931) described a new species, Stylopauropus dawsoni; however,
as his type material is considered lost and the description is very superficial, this species
is considered to be nomen dubium (Scheller 1984). Scheller (1979a) reported no named
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species from Canada but estimated that around 20 species could be found there. Based
on examination of 320 specimens from three Canadian collections in British Colum-
bia, Ontario and Quebec, Scheller (1984) reported 23 species in two families (Table 3)
from those three provinces, including six species new to science, and also provided keys
to known families and genera in Canada. It is possible that four species are non-native
based on known distribution. Six additional species have wide distributions (cosmo-
politan in some cases) and some of these may also be non-native in Canada. This mate-
rial could not be located in Canadian collections so may still be in the private collection
of Ulf Scheller in Sweden. No new species have since been reported from the country.
Also, no Canadian specimens of Pauropoda have been DNA barcoded.

Based on a survey of the literature treating Pauropoda in the continental USA
(Scheller 1985 and references therein) and Alaska (Scheller 1986a), it is conservatively
estimated that at least 17 additional species and one additional family (Eurypauropo-
didae) will be found in Canada (Table 3).

It is clear from a quick inventory of some major Canadian collections that pauropods
have been seldom collected and preserved in Canada as there is little material accessioned.
Records exist for only British Columbia, Ontario, Quebec and Yukon. In Alberta, the
Alberta Biodiversity Monitoring Institute has been conducting a systematic survey of soil
fauna across the entire province on a 20 km x 20 km grid since 2007. In support of this
provincial-scale survey, taxonomists at the Royal Alberta Museum extract approximately
800 soil samples each year for invertebrates, particularly oribatid mites. A recent census of
residual material from 194 of these samples yielded no Pauropoda or Symphyla (T Cobb
pers. comm.), underscoring the difficulty in collecting these organisms using soil cores.
By comparison, Chilopoda and Diplopoda were extracted from about 2% of samples.

Symphyla

Symphyla are also small (1-10 mm long) soil-dwellers and are usually infrequently
collected. However, the most wide-spread species in Canada, the non-native and cos-
mopolitan Scutigerella immaculata (Newport), can be abundant in greenhouses and
outdoors in more moderate climates and can cause significant damage to roots of many
vegetable crops especially in southern British Columbia and Ontario (Beirne 1972).
Symphyla is the least diverse class of myriapods with about 35 species known from
North America (Scheller 1986b) and 195 globally (Szucsich and Scheller 2011). Schel-
ler (1979b) reported one species from Canada, S. immaculata, which is now likely to
be distributed across southern Canada from coast to coast (Beirne 1972, Morris and
Morry 1983). Subsequently, Kevan (1983a) reported the cosmopolitan and likely in-
troduced Symphylella vulgaris (Hansen) based on a specimen in the Lyman Entomolog-
ical Museum (McGill University) collected from a southern Quebec hardwood forest.
Since then, no more species have been recorded from Canada, although undoubtedly
additional species occur here. In addition to reporting one species, Scheller (1979b)
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estimated about 10 undocumented species in Canada. Kevan (1983b) mentions seven
species and one more family (Geophilellidae) that are likely in Canada (Table 4) and
we adopt his estimate herein. Only four specimens from Canada have been DNA
barcoded and each represents a different BIN, three within Scolopendrellidae and one

within Scutigerellidae (Table 4).

Gaps and opportunities

Given the paucity of knowledge about the faunal composition, taxonomy, distribution,
and ecology of all myriapod classes in Canada, there are plentiful opportunities to add
to this body of knowledge by collecting and studying these fascinating creatures. All
myriapod classes are poorly sampled over all of Canada, meaning that any specimens
encountered are likely to represent useful records. Even the North may have consider-
able diversity, especially in Beringian areas. Centipedes and millipedes are frequently
encountered by turning rocks and logs, picking apart highly rotten logs, sifting dead
leaves, and using pitfall traps. Pauropoda and Symphyla are much less frequently en-
countered or detected. Sometimes rolling deeply embedded rocks will reveal specimens
of these two classes, and sifting of litter is a useful approach. Tullgren and Berlese fun-
nel extractions of organic and mineral soil layers may also yield specimens. We implore
those who encounter myriapods to make an effort to preserve specimens in ethanol and
accession them into a publically accessible collection. The other challenge with work-
ing with myriapods is the poor state of taxonomy and relative paucity of taxonomic
resources and local expertise. Diplopoda has a much better taxonomic foundation and
better availability of taxonomic resources than the other groups. In North America
there are a few people who actively study taxonomy of millipedes. For centipedes there
is very little taxonomic work ongoing in North America and for Pauropoda and Sym-
phyla there is essentially none. We encourage others to seek out, observe, collect and
study these fascinating creatures in Canada and more broadly in North America.

Acknowledgements

We thank William Shear and an anonymous reviewer for providing information to
improve this manuscript.

References

Behan-Pelletier VM (1993) Diversity of soil arthropods in Canada: systematic and ecological
problems. Memoirs of the Entomological Society of Canada No. 165, 11-50. https://doi.
0rg/10.4039/entm125165011-1


https://doi.org/10.4039/entm125165011-1
https://doi.org/10.4039/entm125165011-1

182 D.W. Langor et al. | ZooKeys 819: 169-186 (2019)

Beirne BP (1972) Symphyla — Pest insects of annual crop plants in Canada IV — Hemiptera-
Homoptera, Orthoptera, Other groups. Memoirs of the Entomological Society of Canada
No. 85, 72.

Bollman CH (1887) Descriptions of fourteen new species of North American myriapods. Pro-
ceedings of the United States National Museum 10: 617-627. https://doi.org/10.5479/
$1.00963801.10-670.617

Bonato L, Chagas JA, Edgecombe GD, Lewis JGE, Minelli A, Pereira LA, Shelley RM, Stoev
D, Zapparoli M (2016) ChiloBase 2.0 — A World Catalogue of Centipedes (Chilopoda).
htep://chilobase.biologia.unipd.it [Accessed 11.VI1.2018].

Bonato L, Ddnyi L, Socci AA, Minelli A (2012) Species diversity of Strigamia Gray, 1843
(Chilopoda: Linotaeniidae): a preliminary synthesis. Zootaxa 3593: 1-39.

Bonato L, Edgecombe GD, Lewis JGE, Minelli A, Pereira LA, Shelley RM, Zapparoli M (2010)
A common terminology for the external anatomy of centipedes (Chilopoda). ZooKeys 69:
17-51. https://doi.org/10.3897/z00keys.69.737

Bonato L, Minelli A (2014) Chilopoda Geophilomorpha of Europe: a revised list of species, with
taxonomic and nomenclatorial notes. Zootaxa 3770: 1-136. https://doi.org/10.11646/
zootaxa.3770.1.1

Brodie W, White JE (1883) Check list of insects of the Dominion of Canada — Myriapoda.
Natural History Society of Toronto, C. Blackett Robinson Co., Toronto, 67 pp.

Ciarcamo HA, Abe TA, Prescott CE, Holl FB, Chanway CP (2000) Influence of millipedes on
licter decomposition, N mineralization, and microbial communities in a coastal forest in
British Columbia, Canada. Canadian Journal of Forest Research 30: 817-826. https://doi.
org/10.1139/x00-014

Carl GC, Guiguet CJ (1956) Notes on the flora and fauna of Bunsby Islands, B.C. Provincial
Museum of Natural History and Anthropology Report For the Year 1955. Province of Brit-
ish Columbia, Department of Education, Victoria, BC, 31-44.

Chamberlin RV (1920) Canadian myriapods collected in 1882-1883 by ].B. Tyrrell, with
additional records. The Canadian Entomologist 52: 166-168. https://doi.org/10.4039/
Ent52166-6

Danks HV (1979) Canada and its insect fauna. Memoirs of the Entomological Society of
Canada No. 108, 1-573. https://doi.org/10.4039/entm111108567-1

Edgecombe GD (2011) Phylogenetic relationships of Myriapoda. In: Minelli A (Ed.) The Myr-
iapoda. Brill, Leiden and Boston, 1-20. https://doi.org/10.1163/9789004188266_002

Enghoff H (1985) The millipede family Nemosomatidae — With the description of a new
genus, and a revision of Orinisobates (Diplopoda: Julida). Entomologica Scandinavica 16:
27-67. https://doi.org/10.1163/187631285X00045

Ferndndez R, Edgecombe GD, Giribet G (2018) Phylogenomics illuminates the backbone of
the Myriapoda Tree of Life and reconciles morphological and molecular phylogenies. Sci-
entific Reports 8: €83. https//doi.org/10.1038/s41598-017-18562-w

Hilton WA (1931) Pauropoda from Alaska and the Yukon. The Canadian Entomologist 63:
280-284. https://doi.org/10.4039/Ent63280-12

Hoffman RL, Payne JA (1969) Diplopods as Carnivores. Ecology 50: 1096-1098. https://doi.
org/10.2307/1936905


https://doi.org/10.5479/si.00963801.10-670.617
https://doi.org/10.5479/si.00963801.10-670.617
http://chilobase.biologia.unipd.it
https://doi.org/10.3897/zookeys.69.737
https://doi.org/10.11646/zootaxa.3770.1.1
https://doi.org/10.11646/zootaxa.3770.1.1
https://doi.org/10.1139/x00-014
https://doi.org/10.1139/x00-014
https://doi.org/10.4039/Ent52166-6
https://doi.org/10.4039/Ent52166-6
https://doi.org/10.4039/entm111108567-1
https://doi.org/10.1163/9789004188266_002
https://doi.org/10.1163/187631285X00045
https://doi.org/10.4039/Ent63280-12
https://doi.org/10.2307/1936905
https://doi.org/10.2307/1936905

Myriapoda of Canada 183

Hoffman RL (1979) Diplopoda. In: Danks HV (Ed.) Canada and its insect fauna. Memoirs
of the Entomological Society of Canada No. 108, 294-296. https://doi.org/10.4039/en-
tm111108294b-1

Hoffman RL (1999) Checklist of the millipeds of North and Middle America. Virginia Mu-
seum of Natural History Special Publication 8: 1-581.

Kevan DKMCcE (1979) Chilopoda. In: Danks HV (Ed.) Canada and its insect fauna. Memoirs
of the Entomological Society of Canada No. 108, 296-298.

Kevan DKMCcE (1983a) A preliminary survey of known and potentially Canadian and Alas-
kan centipede (Chilopoda). Canadian Journal of Zoology 61: 2938-2955. https://doi.
org/10.1139/283-382

Kevan DKMCE (1983b) A preliminary survey of known and potentially Canadian millipedes (Di-
plopoda). Canadian Journal of Zoology 61: 2956-2975. https://doi.org/10.1139/283-383

Kevan DKMCcE, Scudder GGE (1989) Illustrated keys to the families of terrestrial arthropods
of Canada. 1. Myriapods (millipedes, centipedes, etc.). Biological Survey of Canada Taxo-
nomic Series No. 1, 88 pp.

Langor DW (2019) The diversity of terrestrial arthropods in Canada. In: Langor DW/, Sheffield
CS (Eds) The Biota of Canada — A Biodiversity Assessment. Part 1: The Terrestrial Arthro-
pods. ZooKeys 819: 9—40. https://doi.org/10.3897/z00keys.819.31947

Marek P, Tanabe T, Sierwald P (2014) A species catalog of the millipede family Xystodesmidae (Di-
plopoda: Polydesmida). Virginia Museum of Natural History Special Publication 17: 1-117.

Mercurio R] (2010) An annotated catalog of centipedes (Chilopoda) from the United States of
America, Canada and Greenland (1758-2008). 560 pp. [self-published]

Minelli A (2011) Class Chilopoda, Class Symphyla and Class Pauropoda. In: Zhang Z-Q (Ed.)
Animal biodiversity: An outline of higher-level classification and survey of taxonomic rich-
ness. Zootaxa 3148: 157-158.

Morris RE Morry HG (1983) Newfoundland. In: Kelleher JS (Ed.) Insects and related pests of
vegetable crops. Canada Agricultural Insect Pest Review 60 (1982), 28-29.

Newport G (1844) A list of the species of Myriapoda, Order Chilognatha, contained in the
cabinets of the British Museum, with descriptions of a new genus and thirty-two new spe-
cies. The Annals and Magazine of Natural History Including Zoology, Botany and Geopl-
ogy 13:263-270. https://doi.org/10.1080/03745484409442605

Palmén E (1952) Survey of the Diplopoda of Newfoundland. Annales Zoologici Societatus
Zoologicae Botanicae Fennicae “Vanamo’ 15(1): 1-31.

Palmén E (1954) Survey of the Chilopoda of Newfoundland. Archives Societatus Zoologicae
Botanicae Fennicae ‘Vanamo’ 8: 131-149.

Pereira LA, Hoffman RL (1993) The American species of Escaryus, a genus of Holarctic centi-
pedes (Geophilomorpha: Schendylidae). Jeffersoniana 3: 1-72.

Ratnasingham S, Hebert PDN (2007) BOLD: The Barcode of Life Data System (www.bar-
codinglife.org). Molecular Ecology Notes 7: 355-364. https://doi.org/10.1111/j.1471-
8286.2007.01678.x

Ratnasingham S, Hebert PDN (2013) A DNA-based registry for all animal species: the Barcode
Index Number (BIN) system. PLoS ONE 8(7): €66213. https://doi.org/10.1371/journal.
pone.0066213


https://doi.org/10.4039/entm111108294b-1
https://doi.org/10.4039/entm111108294b-1
https://doi.org/10.1139/z83-382
https://doi.org/10.1139/z83-382
https://doi.org/10.1139/z83-383
https://doi.org/10.3897/zookeys.819.31947
https://doi.org/10.1080/03745484409442605
http://www.barcodinglife.org
http://www.barcodinglife.org
https://doi.org/10.1111/j.1471-8286.2007.01678.x
https://doi.org/10.1111/j.1471-8286.2007.01678.x
https://doi.org/10.1371/journal.pone.0066213
https://doi.org/10.1371/journal.pone.0066213

184 D.W. Langor et al. | ZooKeys 819: 169-186 (2019)

Scheller U (1979a) Pauropoda. In: Danks HV (Ed.) Canada and its Insect Fauna. Memoirs
of the Entomological Society of Canada No. 108, 294. https://doi.org/10.4039/en-
tm111108294a-1

Scheller U (1979b) Symphyla. In: Danks HV (Ed.) Canada and its Insect Fauna. Memoirs
of the Entomological Society of Canada No. 108, 299. https://doi.org/10.4039/ent-
m111108299a-1

Scheller U (1984) Pauropoda (Myriapoda) of Canada. Canadian Journal of Zoology 62: 2074~
2091. https://doi.org/10.1139/284-302

Scheller U (1985) Taxonomic and distributional notes on pauropods from the United States
(Myriapoda, Pauropoda: Pauropodidae, Eurypauropodidae). Entomologica Scandinavica
16: 237-257. https://doi.org/10.1163/187631285X00135

Scheller U (1986a) Beringian Pauropoda (Myriapoda). Entomologica Scandinavica 17: 363—
391. https://doi.org/10.1163/187631286X00297

Scheller U (1986b) Symphyla from the United States and Mexico. Texas Memorial Museum,
Speleological Monographs 1: 87-125.

Scheller U (2008) A reclassification of the Pauropoda (Myriapoda). International Journal of
Myriapodology 1: 1-38. https://doi.org/10.1163/187525408X316730

Scheller U (2011a) Pauropoda. In: Minelli A (Ed.) The Myriapoda. Brill, Leiden and Boston,
467-508.

Scheller U (2011b) Notes on Pauropoda (Myriapoda) from USA, with descriptions of two new
species. ZooKeys 115: 19-26. https://doi.org/10.3897/z00keys.115.1190

Shear WA (2004) Two new species in the millipede genus Zziyutyla from British Columbia,
Canada, and Washington, USA (Diplopoda, Chordeumatida, Conotylidae). Myriapodo-
logica 8(2): 13-20.

Shear WA (2010) The milliped family Trichopetalidae, Part 2: The genera Trichopetalum, Zy-
gonopus and Scoterpes (Diplopoda: Chordeumatida, Cleidogonoidea). Zootaxa 2385: 1-62.

Shear WA, Reddell JM (2017) Cave millipedes of the United States. XIV. Revalidation of
the genus Speorthus Chamberlin, 1952 (Diplopoda, Polydesmida, Macrosternodesmidae),
with a description of a new species from Texas and remarks on the families Polydesmidae
and Macrosternodesmidae in North America. Insecta Mundi 0529: 1-13.

Shear WA, Shelley RM (2007) Tingupa tlingitorum, n. sp., a new millipede from Haines, Alas-
ka, USA, with notes on the generic distribution and a revised key to species (Chordeuma-
tida: Tingupidae). Zootaxa 1393: 53-59. https://doi.org/10.11646/z00taxa.1393.6

Shelley RM (1988) The millipeds of eastern Canada (Arthropoda: Diplopoda). Canadian Jour-
nal of Zoology 66: 1638—1663. https://doi.org/10.1139/288-239

Shelley RM (1990a) A new milliped of the genus Metaxycheir from the Pacific coast of Canada
(Polydesmida: Xystodesmidae), with remarks on the tribe Chonaphini and the western Ca-
nadian and Alaskan diplopod fauna. Canadian Journal of Zoology 68: 2310-2322. https://
doi.org/10.1139/290-323

Shelley RM (1990b) Discovery of the millipede Craspedosoma rawlinsii Leach in the New World
(Chordeumatida: Craspedosomatidae). Entomologists Monthly Magazine 126: 117.

Shelley RM (1993) The milliped genus Underwoodia (Chordeumatida: Caseyidae). Canadian
Journal of Zoology 71: 168-176. https://doi.org/10.1139/293-023


https://doi.org/10.4039/entm111108294a-1
https://doi.org/10.4039/entm111108294a-1
https://doi.org/10.4039/entm111108299a-1
https://doi.org/10.4039/entm111108299a-1
https://doi.org/10.1139/z84-302
https://doi.org/10.1163/187631285X00135
https://doi.org/10.1163/187631286X00297
https://doi.org/10.1163/187525408X316730
https://doi.org/10.3897/zookeys.115.1190
https://doi.org/10.11646/zootaxa.1393.6
https://doi.org/10.1139/z88-239
https://doi.org/10.1139/z90-323
https://doi.org/10.1139/z90-323
https://doi.org/10.1139/z93-023

Myriapoda of Canada 185

Shelley RM (1994) The milliped family Nearctodesmidae in northwestern North America,
with accounts of Sakophallus and S. simplex Chamberlin (Polydesmida). Canadian Journal
of Zoology 72: 470-495. https://doi.org/10.1139/294-066

Shelley RM (1995) The milliped family Hirudisomatidae in the New World (Polyzoniida).
Brimleyana 23: 103-143.

Shelley RM (1996) The identity of Alpertia lunatifrons Loomis, with records of introduced poly-
desmids from northwestern North America, deletion of Polydesmus racovitzai Brolemann, and
identification of invalid taxa (Polydesmida: Polydesmidae). Myriapodologica 4(3): 17-20.

Shelley RM (2002a) A synopsis of the North American centipedes of the order Scolopendro-
morpha (Chilopoda). Virginia Museum of Natural History Memoir 5: 1-108.

Shelley RM (2002b) The millipeds of central Canada (Arthropoda: Diplopoda), with reviews
of the Canadian fauna and diplopod faunistics studies. Canadian Journal of Zoology 80:
1863-1875. https://doi.org/10.1139/202-170

Shelley RM (2002¢) The milliped genus Oriulus Chamberlin (Julida: Parajulidae). Canadian
Journal of Zoology 80: 100-109. https://doi.org/10.1139/201-205

Shelley RM (2007) Occurrence of the milliped genus Scyronotus C.L. Koch, 1847 (Polydes-
mida: Polydesmidae) in Alberta, Canada. Entomological News 118: 319-320. https://doi.
org/10.3157/0013-872X(2007)118[319:00TMGS]2.0.CO;2

Shelley RM, Cannings RA, LePage PT, White KJ (2007a) A Glomeridesmid milliped in
Canada (Diplopoda: Glomeridesmida). Entomological News 118: 199-202. https://doi.
org/10.3157/0013-872X(2007)118[199:AGMICD]2.0.CO;2

Shelley RM, LeSage L (1996) Discovery of the millipede Conoryla blakei in Canada (Chordeu-
matida, Conotylidae). Entomological News 107: 276.

Shelley RM, McAllister CT, Medrano MF (2006) Distribution of the milliped genus Nar-
ceus Rafinesque, 1820 (Spirobolida: Spirobolidae): Occurrences in New England and west
of the Mississippi River, and a summary of peripheral localities; first records from Con-
necticut, Delaware, Maine, and Minnesota. Western North American Naturalist 66(3):
374-389. https://doi.org/10.3398/1527-0904(2006)66[374:DOTMGN]2.0.CO;2

Shelley RM, Medrano ME, Ovaska K (2009a) The millipede family Tingupidae (Chordeu-
matida) on Kodiak Island, Alaska, USA, a geographically remote record of indigenous
Diplopoda. Insecta Mundi 0105: 1-5.

Shelley RM, Medrano ME Shear WA, Ovaska K, White KJ, Havard EI (2009b) Distribution ex-
tensions of the millipede families Conotylidae and Rhiscosomididae (Diplopoda: Chordeuma-
tidae) into northern coastal British Columbia and southern Alaska. Insecta Mundi 0071: 1-6.

Shelley RM, Shear WA, Leonard WP, Ovaska K (2007b) Diplopoda, Chordeumatida, Ca-
seyidae, Opiona columbiana Chamberlin, 1951: Distribution extensions into the Alexander
Archipelago, Alaska, USA, Queen Charlotte Islands, British Columbia, Canada, and east-
ern & southern Washington State, USA; additional new records from British Columbia
and Washington. Check List 3: 14-17. https://doi.org/10.15560/3.1.14

Shelley RM, Smith ME (2011) The first vouchered millipede records from Prince Edward
Island and additional new records from the maritime provinces of Canada (Arthropoda:
Diplopoda). Insecta Mundi 0203: 1-3.


https://doi.org/10.1139/z94-066
https://doi.org/10.1139/z02-170
https://doi.org/10.1139/z01-205
https://doi.org/10.3157/0013-872X(2007)118%5B319:OOTMGS%5D2.0.CO;2
https://doi.org/10.3157/0013-872X(2007)118%5B319:OOTMGS%5D2.0.CO;2
https://doi.org/10.3157/0013-872X(2007)118%5B199:AGMICD%5D2.0.CO;2
https://doi.org/10.3157/0013-872X(2007)118%5B199:AGMICD%5D2.0.CO;2
https://doi.org/10.3398/1527-0904(2006)66%5B374:DOTMGN%5D2.0.CO;2
https://doi.org/10.15560/3.1.14

186 D.W. Langor et al. | ZooKeys 819: 169-186 (2019)

Shelley RM, Smith JM (2016) Parajulid milliped studies XII: Initial assessment of Pyoiulus
Cook 1895 and neotype designations for Julus impressus Say 1821 and /. montanus Cope
1869 (Diplopoda: Julida). Insecta Mundi 0522: 1-21.

Shelley RM, Smith JM (2018) Expanded concept and revised taxonomy of the milliped family
Xystodesmidae Cook, 1895 (Polydesmida: Leptodesmidea: Xystodesmoidea): incorpora-
tion of Euryuridae Pocock, 1909 and Eurymerodesmidae Causey, 1951, taxon revivals/
proposals/transferrals, and a distributional update. Insecta Mundi 0660: 1-41.

Shelley RM, Snyder BA (2012) Millipedes from the eastern Dakotas and western Minnesota,
USA, with an account of Pseudopolydesmus serratus (Say, 1821) (Polydesmida: Polydesmi-
dae); first published records from six states and the District of Columbia. Insecta Mundi
0239: 1-17.

Shelley RM, Whitney CL (1994) Discovery of the millipede Cylindroiulus vulnerarius (Berlese)
in North America. Entomologists Monthly Magazine 130: 189.

Sierwald P, Spelda ] (2018) WoRMS MilliBase: MilliBase (version 2018-05-01). In: Roskov Y,
Orrell T, Nicolson D, Bailly N, Kirk PM, Bourgoin T, DeWalt RE, Decock W, De Wever
A, Nieukerken E van, Zarucchi ], Penev L (Eds) Species 2000 & ITIS Catalogue of Life, 31
July 2018. Species 2000: Naturalis, Leiden. http://www.catalogueoflife.org/col

Snyder BA (2014) Myriapoda and terrestrial Isopoda of the prairies of Canada. In: Cdrcamo
HA, Giberson DJ (Eds) Arthropods of Canadian Grasslands, volume 3: Biodiversity and
Systematics, part 1. Biological Survey of Canada Monograph Series No. 5, 21-27.

Snyder BA, Hendrix PF (2008) Current and potential roles of soil macroinvertebrates (earth-
worms, millipedes, and isopods) in ecological restoration. Restoration Ecology 16: 629—
636. https://doi.org/10.1111/j.1526-100X.2008.00484.x

Szucsich N, Scheller U (2011) Symphyla. In: Minelli A (Ed.) The Myriapoda. Brill, Leiden and
Boston, 445—466.

Undheim EAB, Fry BG, King GF (2015) Centipede Venom: Recent Discoveries and Current
State of Knowledge. Toxins (Basel) 7: 679—704. https//doi.org/10.3390/toxins7030679

Whitney CL, Shelley RM (1995) Occurrence of the milliped Ergodesmus compactus Chamber-
lin in Canada (Polydesmida: Nearctodesmidae). Insecta Mundi 9: 277-278.

Wood HC (1862) On the Chilopoda of North America, with a catalogue of all of the speci-
mens in the collection of the Smithsonian Institution. Journal of the Academy of Natural
Science of Philadelphia 6: 5-52.

Wood HC (1865) The Myriapoda of North America. Transactions of the American Philosoph-
ical Society 13: 137-248. https://doi.org/10.2307/1005211


http://www.catalogueoflife.org/col
https://doi.org/10.1111/j.1526-100X.2008.00484.x
https://doi.org/10.2307/1005211

	Myriapoda of Canada
	Abstract
	Introduction
	Chilopoda
	Diplopoda
	Pauropoda
	Symphyla
	Gaps and opportunities
	Acknowledgements
	References

