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aleocharine systematics through his impressive scientific
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Preface

Worldwide, aleocharine beetles are among the most poorly known and
difficult-to-identify groups of Coleoptera. Here, we present the first compre-
hensive synopsis of all known valid aleocharine rove beetle species (Coleop-
tera, Staphylinidae) from British Columbia, Canada. Two hundred twenty-
seven confirmed and valid species from the province are presented and
discussed here. This taxonomic account includes one new BC genus (not
including new genus from CA not recorded from BC), 15 new species, 16 new
generic records, and 37 (excluding new species) new provincial and 6 state
records, in 79 genera and 14 tribes. For each species, the illustrations include
color habitus and genital diagnostic structures of both sexes. Tribes and
subtribes are arranged in phylogenetic order as it is currently recognized,
and genera and subgenera are listed alphabetically within each tribe or
subtribe. Species are listed alphabetically or in species groups to better reflect
their relationships. Species distribution is listed by provinces and territories in
Canada and states in the United States, and the geographic origin of each
species is categorized as native, Holarctic, adventive, or undetermined (either
adventive or Holarctic). Collection and habitat data are presented for each
species, including collecting period and collecting methods. A faunal analysis
and discussion on BC aleocharine in a broader context of North America is
provided. Two lists of Canadian and BC species with their currently known
distribution in North America are presented at the end of the book (Tables A.1
and A.2 in Appendix).
TAXONOMIC SYNOPSIS. “Salinamexus” giulianii Moore was
incorrectly included in Bryobiota and is here assigned to a newly erected
genus, Ashella Klimaszewski, gen. n., of the tribe Liparocephalini Fenyes.
Ashella is, so far, not recorded from BC. Bryobiota Casey is redefined based
on morphology of the type species. We record fifteen new species: Atheta
copleyi Klimaszewski, sp. n.; Atheta godini Klimaszewski, sp. n.; Atheta
wheelerae Klimaszewski, sp. n.; Boreostiba pseudolaticollis Klimaszewski
and Godin, sp. n.; Atheta winchesteriKlimaszewski, sp. n.; Calodera bennetti
Klimaszewski, sp. n.; Dinaraea inexpectata Klimaszewski, sp. n.; Geostiba
horwoodae Klimaszewski and Godin, sp. n.; Gnypeta baranowskii
Klimaszewski, sp. n.; Leptusomorpha claudiae Klimaszewski, sp. n.;
Liogluta scudderi Klimaszewski, sp. n.; Neothetalia robergei Klimaszewski,
sp. n., Philhygra charlottae Klimaszewski, sp. n.; Philhygra terrivaga
Klimaszewski, sp. n.; Stictalia kranabetteri Klimaszewski and Godin, sp. n.
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One new genus is erected, Leptusomorpha Klimaszewski and Hoebeke of the
tribe Homalotini. Thirty-seven new BC-specific provincial records are noted
(excluding new species): Amischa analis (Gravenhorst), Atheta alesi
Klimaszewski and Brunke, Atheta capsularis Klimaszewski, Atheta
brunswickensis Klimaszewski, Atheta lucifera Bernhauer, Atheta munsteri
Bernhauer, Atheta pseudoklagesi Klimaszewski and Webster, Atheta
pseudometlakatlana Klimaszewski and Godin, Atheta ripariides Newton,
Atheta terranovae Klimaszewski and Langor, Boreostiba parvipennis
(Bernhauer), Dinaraea angustula (Gyllenhal), Dinaraea subdepressa
(Bernhauer), Dochmonota rudiventris (Eppelsheimer), Blepharhymenus
illectus Casey, Brachyusa helenae (Casey), Bryothinusa catalinae Casey,
Liogluta trapezicollis Lohse, Lypoglossa franclemonti Hoebeke, Mocyta
discreta (Casey), Nehemitropia lividipennis (Mannerheim), Philhygra
terrestris Klimaszewski and Godin, Schistoglossa hampshirensis
Klimaszewski, Strigota ambigua (Erichson), Strigota obscurata
Klimaszewski and Brunke, Gymnusa grandiceps Casey, Oligota parva
Kraatz, Neoisoglossa agnita (Casey), Ocyusa canadensis Lohse, Oxypoda
canadensis Klimaszewski, Oxypoda convergens Casey, Oxypoda irrasa
Mäklin, Oxypoda orbicollis Casey, Parocalea pseudobaicalica Lohse,
Phloeopora arctica Lohse, Phloeopora canadensis Klimaszewski and
Langor, and Phloeopora oregona Casey. In addition, sixteen new generic
provincial records are (including new genus): Amischa C.G. Thomson,
Blepharhymenus Solier, Bryothinusa Casey, Calodera Mannerheim,
Dinaraea C.G. Thomson, Dochmonota C.G. Thomson, Geostiba
C.G. Thomson, Leptusomorpha Klimaszewski and Hoebeke, Meotica
Mulsant and Rey, Nehemitropia Lohse, Neoisoglossa Casey, Ocyusa Kratz,
Oligota Mannerheim, Parocalea Bernhauer, Phloeopora C.G. Thomson, and
Strigota Casey. We note, three New Synonyms (first name being valid):
Atheta (Datomicra) celata (Erichson, 1837) ¼ Datomicra wrangleri Casey,
1910 ¼ Pseudota nanulina Casey, 1911; Stictalia brevicornis Casey,
1906 ¼ S. arcuata Casey, 1906; S. californica (Casey, 1885) ¼ S. densicollis
Casey, 1906. Twelve New Lectotypes are designated: Acrimea acerba
Casey, 1911 (¼Aleochara (Tinotus) acerba (Casey)); Atheta holmbergi
Bernhauer (Atheta (Microdota) holmbergi Bernhauer); Atheta munsteri
Bernhauer (¼Atheta (Dimetrota) munsteri Bernhauer); Atheta relicata
Casey (¼Atheta (Lamiota) relicata Casey); Datomicra wrangleri Casey
(¼Atheta (Datomicra) celata (Erichson)); Ousipalia pacifica Casey; Stictalia
arcuata Casey (¼S. brevicornis Casey); Stictalia carlottae Casey; Stictalia
densicollis Casey (¼S. californica (Casey)); Trichiusa columbica Casey;
Pseudota nanulina Casey (¼Atheta (Datomicra) celata (Erichson));
Datomicra surgens Casey (¼Atheta (Microdota) surgens (Casey)). Nomen
nudum: Stictalia notata (Mäklin, 1852), type lost at ZMH. Species with
unconfirmed status are: two Palearctic species, Atheta subrugosa
(Kiessenwetter) and A. basicornis (Mulsant and Rey), and records in BC
were not confirmed in this study and most likely represent misidentifications.
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These two species are illustrated here for further reference. Brachyusa ameri-
cana (Fenyes), known only from damaged male holotype, was not available
for study but was included in this book with illustrations of the median lobe of
aedeagus and paramere, provided by Seevers (1978).

Québec, QC, Canada Jan Klimaszewski
Athens, GA, USA E. Richard Hoebeke
Whitehorse, YT, Canada Benoit Godin
Ottawa, ON, Canada Anthony Davies
Columbus, OH, USA Kayla I. Perry
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Introduction 1

The family Staphylinidae is the most diverse
family of Coleoptera in North America north of
Mexico (Poole and Gentili 1996), with over 4000
valid names (Newton et al. 2001), and much of
this diversity is associated with habitats found in
forest ecosystems (Pohl et al. 2008). Rove beetles
occur in all habitat types with the exception of
extremely dry habitats (Newton et al. 2001). At
the landscape scale, species composition is dic-
tated by forest type and species have strong
affinities with forest microhabitats where mois-
ture, temperature, substrate type, and debris accu-
mulation are variables that promote high diversity
in rove beetles (Pohl et al. 2008).

The subfamily Aleocharinae is one of the larg-
est lineages of all the beetles (Coleoptera) world-
wide. This group includes approximately 62 tribes,
1310 described and probably valid genera and
nearly 17,000 described species (Newton, unpub-
lished database; Klimaszewski et al. 2018). The
immense number of described and formally named
aleocharine rove beetles only hints at the true
diversity of this subfamily, with many thousands
of species, and numerous higher taxa, remaining to
be described throughout the world, especially in
tropical regions (Ashe 2007). This seemingly end-
less diversity, the minute size of most adults, and
the virtual lack of illustrated keys and descriptions
of species for most geographical regions make the
Aleocharinae one of the most taxonomically chal-
lenging groups of beetles (Ashe 2007).
Aleocharines are widely distributed in North

America and occur in almost all terrestrial habitats,
but the majority of species are forest dwelling
where they occur in leaf litter, under bark, in
fungi, in moss, and in the nests of ants, termites,
mammals, and birds. Elsewhere, they inhabit
seashores, edges of water bodies, wetlands and
prairies (Klimaszewski et al. 2018).

Aleocharine rove beetles represent key ecolog-
ical or environmental indicators of changes in
managed forests due to their highly specific
microhabitat associations, their response to dis-
turbances, their high local abundance, and their
ease of collection (Paquin and Dupérré 2002;
Pohl et al. 2008; Venier et al. 2017; Klimaszewski
et al. 2018). As indicators, the presence or
absence of particular taxa of these minute rove
beetles may reveal details about the overall health
of ecosystems and the impact of human activity
on them.

For this body of work we focus on British
Columbia, the western most province of Canada.
This province has a large diverse land area,
bounded by the Pacific coastline, mountains, and
islands, and is characterized by a wide range of
ecosystems and habitats (Meidinger and Pojar
1991), harboring an exceptionally rich biota
(Cannings and Cannings 1996). It is alleged to
have more species than any other province
(or territory) in Canada, with both rarity and rich-
ness “hotspots” located in three areas of the prov-
ince, namely the South Okanagan, the Lower
Mainland, and southeastern Vancouver Island
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plus the Gulf Islands (Scudder 2004). Some of the
largest remaining tracts of intact ancient
coniferous forests in North America are found in
British Columbia (Winchester 1997). Although
the forests are the dominant vegetation type,
there also are extensive areas of tundra, wetlands,
grasslands, and rolling scrub.

British Columbia has several genera of
aleocharines that are geographically unique to its
inventory list and not found in the remaining
provinces and territories of Canada. The tribe
Liparocephalini, includes four genera (Amblopusa,
Paramblopusa,Diaulota, andLiparocephalus) and
five species that are primarily found in the intertidal
zones of the Pacific shores from Korea, Japan,
through Alaska to southern California and Mexico
(Ahn and Ashe 1996). In the tribe Athetini,
Pontomalota is another intertidal zone, seashore
genus that includes two species from the Pacific
coast, occurring from Alaska to Baja California
(Ahn and Ashe 1992). The athetine genera Adota
Casey, 1910 and Psammostiba Yosii and Sawada,
1976—both including seashore species common in
decomposing seaweed on the beach—are restricted
to the Pacific coast of North America and to the
coasts of the northern Pacific, respectively
(Gusarov 2003), but each include species recorded
from British Columbia. Work on the Aleocharinae
in the province is dependent on the availability of
specialist taxonomists. No ecoregion, ecosystem,
or habitat in British Columbia has been thoroughly
inventoried for invertebrates, let alone staphylinid
rove beetles.

Here, we present the first comprehensive syn-
opsis of all aleocharine rove beetle species (Cole-
optera, Staphylinidae) known from British
Columbia. For every species, illustrations are
provided, including colour habitus and genital
diagnostic structures of both sexes. Two hundred
and twenty-seven confirmed and valid species
from British Columbia are here presented and
discussed. This taxonomic summary includes
one new genus, 15 new species, 16 new generic
records, and 37 (excluding new species) new BC
provincial and 5 USA state records, in 79 genera
and 14 tribes and provides the necessary taxo-
nomic tools for their identification.

Several metrics can be used to assess the
Aleocharinae of Canada and particularly British
Columbia. Thomas Casey was responsible for
naming and describing 200 aleocharine species
that occur in Canada, and 160 of these, approxi-
mately 80% of the total, have been retained as
valid species-level taxa. As a result, Casey’s
descriptive efforts account for about 30% of all
named species in British Columbia, a consider-
ably large and notable contribution. During the
past three decades, an historical examination of
the recorded inventories of aleocharines in British
Columbia illustrates a compelling and not too
surprising increasing trend in the number of spe-
cies recorded. Bousquet’s checklist recorded a
total of 106 species of Aleocharinae in British
Columbia, Gouix and Klimaszewski (2007) listed
153 species from the province, and by 2013 the
second edition of the checklist (Bousquet et al.
2013) listed 176 species, a 66% increase from
1991. With the completion of this treatment,
227 species of aleocharines are currently
documented for the province, a 28% increase
since 2013. Since the 1991 checklist, the number
of recorded aleocharines in British Columbia has
increased by about 114%, more than doubling.
For all Staphylinidae, Bousquet et al. (2013)
records 779 species from British Columbia
alone, second in overall species richness in
Canada next only to Ontario (865 spp.). With
the 227 species treated herein, the Aleocharinae
rove beetles constitute nearly 29% of all species
of Staphylinidae recorded for the province.
Nearly one-half are represented by the large,
genus-rich tribe Athetini (101 spp. in 29 genera),
followed (in descending number of species) by
the Oxypodini (44 spp. in 18 genera), Aleocharini
(23 spp., 1 genus: Aleochara), Homalotini
(15 spp. in 6 genera), and Tachyusini (12 spp. in
4 genera). For additional details on these domi-
nant tribes in British Columbia, the reader is
referred to Chap. 6.

This new body of work and its companion
piece (Aleocharine rove beetles of eastern
Canada; Klimaszewski et al. 2018) will fill a
void where before it was nearly impossible to
identify most aleocharine rove beetles with
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accuracy. Armed with habitus illustrations of the
adults and detailed photographic depictions of the
male and female genital structures along with the
terminal segments, identification is now made
possible.

It is our expectation that the identification tools
and information provided herein will inspire
future taxonomic and ecological studies of the
Aleocharinae in Canada. Further inventory work
and examination of specimens in collections will
likely greatly increase numbers of species in
future checklists for the province. Future studies
will also help gauge whether particular groups of
species are at risk and will continue to reveal the
captivating biologies of this diverse and complex
group of beetles.
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Prominent Forebearers of Modern
Aleocharine Systematics in North
America

2

Today’s staphylinid specialists stand on the
shoulders of some of the early and contemporary
giants who have contributed substantially to our
understanding of aleocharine systematics in
North America. Based on their life’s work and
achievements, a number of deceased individuals
are worthy of recognition here. We have selected
five beetle specialists who have had, in our esti-
mation, the most profound impact on aleocharine
systematics in the past century and a quarter. Each
has contributed substantially to the exploration
and study of genus- and species-level taxa, some
of which are reported from British Columbia, the
principal focus of this book. The biographical
sketches available in Smetana and Herman
(2001: 40–159) were invaluable in producing
the synopses below.

* * *

The Lasting Influence of Thomas Lincoln
Casey (1857–1925) (Fig. 2.1a) on North Ameri-
can aleocharine systematics is legendary and he
is discussed at greater length below in context
with the historical review of research on the
Aleocharinae.

Max Bernhauer (1866–1946) (Fig. 2.1b), a
German coleopterist, first turned his attention to
the family Staphylinidae in the late 1890s, and
developed into one of the leading researchers on
the group. Early in his career, he published papers
on the Aleocharinae, including a monograph on

the Palearctic species of Leptusa (Bernhauer
1900) and a synthesis of the tribe Aleocharini
of the Palearctic region (Bernhauer 1901, 1902)
(Smetana and Herman 2001). He published sev-
eral early papers describing new aleocharine
beetles from North America (Bernhauer 1905,
1906, 1907, 1909). As one of the leading world
staphylinidologists, these collective works
became standard references and identification
tools for that time. Beginning in 1910, in con-
junction with European workers Karl Schubert
and Otto Scheerpeltz, he produced a world
catalog of the Staphylinidae within the Junk-
Schenkling Coleopterorum Catalogus, a refer-
ence still consulted today as a “database” on the
Staphylinidae (Smetana and Herman 2001). He
described over 5000 species and in excess of
340 genera of Staphylinidae during his produc-
tive career (Capinera 2008). His extensive col-
lection of rove beetles is housed in the Field
Museum of Natural History in Chicago.

Adalbert Fenyes (1863–1937) (Fig. 2.1c),
another noted staphylindologist and Hungarian
physician by training, started his studies of the
subfamily Aleocharinae beginning around 1905
and thereafter was recognized as an authority on
the group. Historical accounts indicate that he
completed a manuscript for a monograph of
the North American Aleocharinae, including
766 coloured figures, but because of its size it
was never published (Smetana and Herman
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2001). A copy of his notable work on aleocharine
beetles is found in the Fenyes Collection in
P. Wytman’s Genera Insectorum dated
1920–1921 (Pratt 2013). He also left behind an
extensive collection of Aleocharinae (in the
California Academy of Sciences, San Francisco)
(Pratt 2013) containing over 19,000 specimens,
representing some 1800 species (Smetana and
Herman 2001).

Gustav Adolf Lohse (1910–1994) (Fig. 2.1d),
German born and a dentist by profession, devel-
oped into an accomplished taxonomic coleopter-
ist and became a widely recognized expert on
central European beetle groups and was the
driving force behind the series “Die Käfer
Mitteleuropas.” He published numerous papers
on central European staphylinids, and particularly
on the Aleocharinae. Late in his career, he
published several seminal papers on North Amer-
ican Aleocharinae, and particularly those with
arctic and Holarctic distributions (Lohse et al.
1990; Smetana and Herman 2001). He also
worked on a review of Canadian species of
Gnypeta but was unable to complete the project
(Klimaszewski et al. 2008).

Charles Hamilton Seevers (1907–1965)
(Fig. 2.1e), recognized at the height of his career
as an internationally acclaimed specialist on the
systematics of Aleocharinae, contributed substan-
tially to our knowledge of rove beetles, publish-
ing on termitophilous and myrmecophilous
Staphylinidae (Seevers 1957, 1965) of which a
large percentage are represented by genera of
Aleocharinae, and his published studies on the
mushroom-inhabiting Gyrophaenae of North
America and Europe (Seevers 1951). Perhaps
his most acclaimed paper was published
posthumously in 1978—“A generic and tribal
revision of North American Aleocharinae.”
Although this research was primarily concerned

with genera of North America, its overall impor-
tance and relevance extends well beyond this
faunal region. He was one of the first to attempt
integrating the nomenclature and classification of
North American taxa with that of Eurasia
(R. Wenzel, in Smetana and Herman 2001).
Seevers described 215 species and 42 genera in
the Staphylinidae (Smetana and Herman 2001).

James Stephen “Steve” Ashe (1947–2005)
(Fig. 2.1f), one of the world’s experts on the
subfamily Aleocharinae and our esteemed
staphylinidologist colleague, will be remembered
primarily as one of the outstanding beetle
systematists of his generation. Steve loved natural
history, was a keen observer of nature, and
delighted in discovering a beetle new to him
(Timm 2006). During the height of his profes-
sional career, Steve published over 100 peer-
reviewed papers, including many large
monographs, and numerous web pages for the
Tree of Life (eg., Ashe and Maus 1998) and
other projects (Lingafelter et al. 2006). His main
taxonomic interest was the Aleocharinae, and his
published works included a generic revision and
phylogeny of the Gyrophaenina (Ashe 1984a, b),
a phylogeny of the Bolitocharina (Ashe 1992),
and studies of the genera Tachiona (Ashe and
Wheeler 1988, Ashe 1990, 1993) and Gansia
(Ashe and Lingafelter 1996). Smetana and
Herman (2001) noted that the long-range goals
of Steve Ashe were to make the Aleocharinae
more accessible to researchers by producing a
database of images of aleocharine staphylinids
and by providing a framework for a phylogeny
of the genera and tribes of the subfamily. In the
end, he described at least 103 new species and
17 new genera during his shortened life, and as
evidenced by his colleagues respect for him as a
researcher and educator, 25 new species were
named in his honor (patronyms), many of them
Staphylinidae (Lingafelter et al. 2006).
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Fig. 2.1 (a–f) Photographs of early and contemporary
researchers who have had the most profound impact on
aleocharine systematics in North America: (a) Thomas
Lincoln Casey (1857–1925); (b) Max Bernhauer

(1866–1946); (c) Adalbert Fenyes (1863–1937); (d)
Gustav Adolf Lohse (1910–1994); (e) Charles Hamilton
Seevers (1907–1965); (f) James Stephen “Steve” Ashe
(1947–2005)
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Historical Review of Research
on Aleocharinae in Canada, with a Focus
on British Columbia

3

A serious dialogue cannot take place on a histori-
cal review of taxonomic research on the North
American Aleocharinae without the mention of
one of the early students of Coleopterology in this
country, Thomas Lincoln Casey (Fig. 2.1a).
Casey was one of the most prolific describers of
species-level taxa in the subfamily Aleocharinae.

Casey’s taxonomic philosophy, however, was
the topic of appreciable criticism by his peers. He
was considered as a “splitter” as opposed to a
“lumper,” for he recognized more species, rather
than less. One colleague (W. Dwight Pierce) once
accused Casey of being a splitter, to which he
responded, “Pierce, I am just a generation ahead
of the rest of you” (Mallis 1971: 262). His many
detractors charged that the morphological
characters he relied upon were too trivial, failing
to take into account intraspecific variation, to
support the naming of new species-level taxa,
and that he ignored or made little attempt to
refer to previous published literature (Mallis
1971). As a result, many of Casey’s new species
eventually fell into synonymy. This is evident in
other beetle groups he studied, such as the
Carabidae (Lindroth 1969). For example, of the
902 Casey “types” of Carabidae, only 81 of those
remained valid species after close study by Carl

Lindroth (Majka and Sikes 2009). Similarly,
Casey’s taxonomic studies of the aleocharine
genus Gyrophaena, a mushroom specialist and
related genera were thoroughly re-examined by
Charles Seevers (1951), and the result was much
the same. Casey had described 47 new species in
this group of genera and Seevers (1951)
synonymized 20 of them. Casey may best be
remembered for producing more synonyms than
any other individual.

The North American beetle fauna was largely
unknown before the late 1800s, despite the efforts
of other North American coleopterists of that era,
such as Thomas Say, John LeConte, and George
Horn. The slate was essentially clean for Thomas
Casey to initiate his descriptive studies of
staphylinids and other beetles. Casey published
his first major treatment on staphylinids in
1884–1885, with his “Contributions to the
descriptive and systematic coleopterology of
North America, Parts I and II.” In the early
1900s, Casey published monographs on the
North American Aleocharinae exclusively
(Casey 1906, 1910, 1911). His most meaningful
body of work was his privately published
Memoirs on the Coleoptera (1910–1924) (Essig
1972).

Notwithstanding his inability to recognize and
accept intraspecific variation and several other
taxonomic shortcomings, Casey still was one of
the first to provide comprehensive taxonomic
studies of staphylinid rove beetles, in particular
the Aleocharinae, in the United States and

A comparable historical review of research on taxa of
eastern Canadian Aleocharinae was completed by
Klimaszewski et al. (2018). A significant number of
aleocharine genera and species occurring in eastern
Canada are also found in British Columbia.

# Her Majesty the Queen in Right of Canada 2020
J. Klimaszewski et al., Aleocharine Rove Beetles of British Columbia: A Hotspot of Canadian
Biodiversity (Coleoptera, Staphylinidae), https://doi.org/10.1007/978-3-030-36174-7_3
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Canada. Among the fauna of Aleocharinae of
Canada, many of his species concepts still survive
today and represent the majority of species-
level taxa within some genera (i.e., Aleochara,
Oxypoda, and many Athetini genera and species)
(Majka and Sikes 2009).

Below, we provide an historical account of
taxonomic research of the Aleocharinae of North
America, beginning from the early and mid 1800s
to present day. For the majority of taxa treated
by specialists over this time span, distribution
records of aleocharine species occurring in
Canada, particularly in British Columbia and
elsewhere in the Pacific Northwest, were
documented.

Using the Casey years (era) as a point of refer-
ence or benchmark in this historical analysis, we
have divided our treatment into three time
periods: the pre-Casey era, the Casey era, and
the post-Casey era.

Pre-Casey Era (<1885)

Prior to 1885, about 86 endemic species of
Aleocharinae had been recorded in North Amer-
ica. Thomas Say (1830, 1834, 1839) was the first
American entomologist to name aleocharine
species (Seevers 1978). Say proposed the first
endemic American genus (Aleodorus Say, 1830),
but eleven of his species were eventually placed
in Aleochara (Seevers 1978). The pre-Casey era
was defined by taxonomy consisting entirely of
isolated, weak descriptions, and no illustrations,
that did not allow for identification of individuals.
From the end of the 1830s and during the
next 50 years, a number of aleocharine species
occurring in Canada were described by C. R.
Sahlberg (1831), Erichson (1839, 1840), von
Mannerheim (1843), Mäklin (1852, 1853),
Walker (1866), and LeConte (1867), some of
which were recorded from British Columbia
(Seevers 1978).

Casey Era (1884–1924)

Recognized for the formal description of over
9200 species, subspecies, and varieties of beetles
(Coleoptera) over his long professional career,
Casey made enormous contributions to the study
of North American Staphylinidae (Majka and
Sikes 2009), and is credited with describing over
1800 species. Before Casey’s work, a small por-
tion of North American staphylinid species
had been described, particularly those of the
Aleocharinae (Smetana and Herman 2001). As a
result of Casey’s early work, the composition
of the North American aleocharine fauna
became better known, even though he devoted
only a fraction of his taxonomic career to the
Aleocharinae (Seevers 1978). Casey has been
credited with the description of about 90% of
the North American species of aleocharines,
with an additional 8% described by Max
Bernhauer (Seevers 1978).

Despite the descriptive work on new genera
and species of Aleocharinae during the late
1800s and early 1900s by Casey and his
contemporaries (Bernhauer, Blatchley, Fenyes,
and Ganglbauer), no attempt was made to inven-
tory the Aleocharinae of Canada. The first check-
list of Canadian Staphylinidae was by Beaulne
(1920–1922), who listed 215 species of
Aleocharinae in 50 genera in his series “Les
Coléoptères du Canada,” including 93 species
from British Columbia. Other available records
of beetle species occurring in Canada are that
found in Charles W. Leng’s 1920 Catalogue of
the Coleoptera of America, North of Mexico and
its five supplements (between 1927 and 1948),
the out-dated Coleopterorum Catalogus, and
records found in Melville Hatch’s 1957 volume
on the Staphyliniformia of his seminal multivol-
ume series “The Beetles of the Pacific North-
west.” In the latter, Hatch documented species
and genera occurring in northern California,
Oregon, Washington, and southern British
Columbia.
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Post-Casey Era (>1925)

From the late 1920s through the 1940s, little
taxonomic progress was made in aleocharine
studies despite numerous publications on taxon-
omy, classification, developmental stages, ecol-
ogy, and distributions of species of this
subfamily. A few minor papers contributed to
our taxonomic knowledge base during this
three-decade time period. Included here is an
obscure paper that provided a short list of
aleocharine species, among other rove beetles,
recorded from Alaska and adjacent parts of the
Yukon Territory (Fall 1926). Some of these same
taxa are listed from British Columbia herein. An
early account of intertidal aleocharines
(Liparocephalus and allied genera) occurring on
shorelines of the northern Pacific coast of North
America was provided by Chamberlin and
Ferris (1929).

The 1950s saw only a modicum of published
papers on the aleocharines of Canada. The first
person to provide a substantial improvement to
our taxonomic knowledge of the Canadian
aleocharine fauna was Charles Seevers in 1951
with a revision of North American and European
Gyrophaena and allied genera (Seevers 1951). A
review of the Canadian Gyrophaenina by
Klimaszewski et al. (2009b) provided a modern
update to Seever’s (1951) study. Another attempt
to characterize and revise the group of intertidal
genus-level taxa of the “Phytosi” (¼tribes
Liparocephalini and Athetini, in part, of authors)
of the Pacific coast was addressed in an early
paper by Moore (1956). Melville Hatch (1957)
added many B.C. records in Part II (the Staphyli-
niformia) of his seminal multivolume series “The
Beetles of the Pacific Northwest,” in which he
documented species and genera occurring in
northern California, Oregon, Washington, and
southern British Columbia. This publication has
served as an invaluable historical resource for
distribution records of the Pacific Northwest.

While the 1960s did not see any significant
number of taxonomic publications on Canadian
aleocharines, the 1970s did see a profusion of
published studies on the fauna of North American

Aleocharinae. Revisions of the charismatic myr-
mecophilous genus Xenodusa (Hoebeke 1976)
and the distinctive wetland-dwelling genera
Gymnusa and Deinopsis (Klimaszewski 1979,
1982b) were completed. In 1978, a revision of
the North American genera and tribes of
Aleocharinae was published (Seevers 1978),
with a checklist of the genera. This comprehen-
sive monograph attempted to coordinate the
nomenclature and classification of North Ameri-
can taxa with those of Eurasia. This study and
Charles Seever’s earlier work on North American
and European Gyrophaena and allied genera
(Seevers 1951) represent “the only serious and
comprehensive attempts to bring some degree of
order out of chaos of numerous, superficially
described genera for North American
aleocharines. . .” (Ashe 1986). Prior to 1978, the
fauna of North American Aleocharinae had never
been treated systematically and keys to genera
were non-existant and thus this became one of
the first published works that allowed for the
identification of aleocharines. Additionally, it
provided a wealth of long-needed illustrations,
although line drawings only, of important mor-
phological characters and a greatly needed, criti-
cal synthesis of generic concepts (Klimaszewski
et al. 2018). Seevers’ revision has become the
standard reference for the study of North Ameri-
can aleocharines (Ashe 1986) and has also served
as an important catalyst for later improvements to
generic classification (e.g., Ashe 1984, 1992;
Gusarov 2003a).

Progress during the 1980s included taxonomic
revisions of the tribe Falagriini (Hoebeke 1985),
the tribe Myllaenini (Myllaena) (Klimaszewski
1982a), and the genus Aleochara (Klimaszewski
1984 and several supplements). Ashe (1986)
erected a new athetine genus and species
(Seeversiella bispinosa), only later to be revised
by Gusarov (2003a) to include twenty-seven new
species from the Nearctic and Neotropics, and to
synonymize Ashe’s S. bispinosa with
S. globicollis (Bernhauer), known to occur in
British Columbia. The morphologically unique
tribe Autaliini, including the single genus Autalia
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in North America, was reviewed by
Hoebeke (1988).

Additional research on aleocharines in Canada
during the 1990s included a revision of the arctic
members of the tribes Aleocharini and Athetini of
North America (Lohse et al. 1990); several genera
of the distinctive and ecologically unique tribe
Liparocephalini whose members are intertidal
species specialized to live in low and high tide
zones [Amblopusa (Ahn and Ashe 1996),
Diaulota (Ahn 1996a), Liparocephalus (Ahn
1997a), and Paramplopusa (Ahn and Ashe
1996)]; and also notable work on other marine
intertidal athetine specialists of the genera
Pontomalota (Ahn and Ashe 1992), and Thinusa
and Tarphiota (Ahn 1996b, 1997b, 1999,
respectively).

During the first decade of the 2000s, most of
the taxonomic literature that reinforced our under-
standing of the eastern Canadian aleocharine
fauna also provided for a better comprehension
of the shared fauna with British Columbia. A
number of modern revisions, reviews, descriptions
of new taxa, and new data on bionomics and
distributions all resulted in new diagnostic tools
for the provincial fauna of BC. The first compre-
hensive treatment of aleocharine rove beetles
of British Columbia was by Klimaszewski and
Winchester (2002), wherein 40 species in 9 tribes
were recorded from the ancient Sitka spruce forest
of the Carmanah Valley on Vancouver Island.
Also, they erected a new genus Paraleptonia
to accommodate an undescribed species (pacei
Klimaszewski).

Gusarov (2003c) examined a large number of
North American type specimens of Aleocharinae
that resulted in some valuable insights relevant
to taxonomic work on Nearctic aleocharines
(Klimaszewski et al. 2018). Species described
by early workers (e.g., Casey) were often
misidentified to genus, causing them to be often
overlooked in modern taxonomic treatments.
Some Aleocharinae, especially Athetini, were
found to be more widespread than previously
thought by workers such as Casey, underscoring
the importance of checking all North American
types as many species were potentially synonyms

or incorrectly classified. Also, subtle variation in
external morphology had led to the proliferation
of synonyms (for example, ten names are found
under Strigota ambigua). Gusarov (2003c) also
provided aids to reliably identify several of the
most common Atheta species in Canada. In 2004,
Neothetalia Klimaszewski, an oxypodine genus,
was described and added to the eastern Canadian
fauna (Klimaszewski and Pelletier 2004). This
resulted in six described species of which five
are recorded from British Columbia. In the same
year, the Canadian species of Leptusa were also
revised (Klimaszewski et al. 2004).

Other genera of aleocharines that underwent
critical revision or review in the early 2000s
included Placusa (Klimaszewski et al. 2001);
Earota (Gusarov 2002a); Geostiba (Gusarov
2002b); Pelioptera (as Tropimenelytron) (Gusarov
2002c); Seeversiella (Gusarov 2003a); Silusa
(Klimaszewski et al. 2003); Psammostiba (Gusarov
2003d); Strigota (Gusarov 2003c), Tinotus (now
a subgenus of Aleochara; Klimaszewski et al.
2002, Yamamoto and Maruyama 2016); Goniusa
(Gusarov 2003b); Adota (Gusarov 2003d);
Lypoglossa (Gusarov 2004); the other genera of
the Ocalea group of the Oxypodini, including
Alfocalea, Betocalea, Megocalea, Metocalea,
Neoisoglossa, and Parocalea (Klimaszewski
and Pelletier 2004); Oxypoda (Klimaszewski
et al. 2006); Tachyusa (Paśnik 2006); Gnypeta
(Klimaszewski et al. 2008); Calodera (Assing
2008); Ocyusa (Webster et al. 2009); and
Schistoglossa (Klimaszewski et al. 2009a). Three
species of adventive Palearctic Aleocharinae from
the Maritime Provinces were reported by Majka
and Klimaszewski (2008c)—including two spe-
cies of the genusMeotica [pallens (Redtenbacher)
and exilis (Knoch)], one of which (pallens) was
recorded from British Columbia. Majka and
Klimaszewski (2008b) provided eighty-eight
new Canadian provincial records of Aleocharinae,
including eleven first time records from British
Columbia [Aleochara quadrata Sharp, Gnathusa
eva Fenyes, Atheta strigosulaCasey,A. longicornis
(Gravenhorst), A. platanoffi Brundin, A. klagesi
Bernhauer, A. frosti Bernhauer, Mocyta fungi
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(Gravenhorst), Philhygra botanicarum Muona,
P. clemens (Casey), and P. “humivaga”].

A special issue of the journal ZooKeys, enti-
tled ‘Biodiversity, Biosystematics, and Ecology of
Canadian Coleoptera’ (Majka and Klimaszewski
2008a), triggered a measured increase in our
knowledge of the composition of the eastern
Canadian fauna and included taxonomic papers
that newly addressed the taxonomy and biogeog-
raphy of several aleocharine taxa in British
Columbia. For example, a review of the genus
Gnypeta from Canada, Alaska, and Greenland
recorded three species from British Columbia
(Klimaszewski et al. 2008).

In a second issue (McLean et al. 2009a, b), two
papers focused on aleocharine species collected
in portions of undamaged and storm-damaged
forests in Stanley Park, Vancouver, British
Columbia between 2007 and 2008 (McLean
et al. 2009a, b). Trapping yielded 35 species of
Staphylinidae in the first survey conducted in
2007, including one species new to science,
Oxypoda stanleyi Klimaszewski & McLean;
three adventive aleocharine species, Dalotia
coriaria (Kraatz), Mocyta fungi (Gravenhorst)
and Oxypoda opaca (Gravenhorst) were recorded
for the first time from British Columbia; and new
distribution records for another four species
(McLean et al. 2009a). An additional eighteen
species of aleocharines were recorded in the sec-
ond trapping survey of 2008 (McLean et al.
2009b). In another paper in this special issue,
the Holarctic athetine genus Schistoglossa Kraatz
was listed for the first time from Canada, includ-
ing three species recorded from British Columbia
(Klimaszewski et al. 2009a).

New genus-level taxa were also described in
the early 2000s and included species from the
Pacific Northwest and British Columbia. For
example, the new genus Paragoniusa Maruyama
and Klimaszewski (2004) was erected for a new
myrmecophilous species (myrmicae) known to
occur in British Columbia, and also the new
genus Paraleptonia Klimaszewski was described
(in Klimaszewski and Winchester 2002). The
publication of the first North American catalogue
on Staphylinidae, including the Aleocharinae, by
Moore and Legner (1975), was followed much

later by the first comprehensive catalogue of
aleocharine beetles from Canada and Alaska
(Gouix and Klimaszewski 2007). A worldwide
checklist and a complete account on the biogeog-
raphy and natural history of coastal Staphylinidae
were produced by Frank and Ahn (2011). This
contribution listed 392 species, in 91 genera, of
Staphylinidae that are believed to be confined to
coastal habitats worldwide. In this publication
4 tribes and 11 genera of aleocharines that include
species adapted to saline habitats of the Pacific
coast of North America were recorded.

From 2011 to 2019, current aleocharine
research has again focused on a number of com-
prehensive taxonomic reviews, revisions, and
new distributional records in Canada for several
little known and obscure genera—Dinaraea
(Klimaszewski et al. 2013), Gnathusa, Mniusa
andOcyusa (Klimaszewski et al. 2014), Trichiusa
(Klimaszewski et al. 2015a),Mocyta (Klimaszewski
et al. 2015b), Clusiota (Klimaszewski et al.
2015c), Liogluta (Klimaszewski et al. 2016),
and Boreophilia (Klimaszewski et al. 2019)—
including the validation of species occurring in
British Columbia.

During the past nearly 30 years, documenta-
tion of the aleocharine fauna of British Columbia
has proceeded at an accelerated rate, through the
many published works mentioned above and
others. Campbell and Davis (1991) checklist
recorded a total of 106 species of Aleocharinae
in British Columbia. By 2007, the total number
of aleocharine taxa recorded in the province
climbed to 153 species (in 54 genera) (Gouix
and Klimaszewski 2007). In the second edition
of the “Checklist of Beetles of Canada and
Alaska” (Bousquet et al. 2013), 176 species
were inventoried for British Columbia, a 66%
increase from 1991. With the completion of
the present treatment, 227 recorded species of
aleocharines are now documented for the prov-
ince, an additional 28% increase since 2013.
Since the publication of Campbell and Davis
(1991) checklist, the number of recorded
aleocharines in British Columbia has more
than doubled, increasing by 114%. For all
Staphylinidae, Bousquet (2013) records 779 spe-
cies from British Columbia alone, second in
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overall species richness in Canada only to
Ontario (865 spp.). With the 227 species treated
herein, the Aleocharinae rove beetles constitute
nearly 29% of the total number of staphylinids
recorded for the province. The present work
provides additional identification tools to hope-
fully steer and motivate others to continue the
documentation of these regional faunas.
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Material and Methods 4

Format

The classification of taxa used herein selectively
follows concepts expressed by Benick and Lohse
(1974), Seevers (1978), Klimaszewski (1979,
1982, 1984), Klimaszewski et al. (2018), Lohse
et al. (1990), Ashe (2001), Gusarov (2003, 2011),
Elven et al. (2010, 2012), Paśnik (2010),
Bouchard et al. (2011), Hlaváč et al. (2011),
Schülke and Smetana (2015), and several
treatments of Canadian genera by Klimaszewski
et al. (2018), and Yamamoto and Maruyama
(2017). Distributional records and bionomic
information (e.g., habitat associations, collection
dates, collecting methods) are based on published
records and on specimens in the collections of
Laurentian Forestry Centre, the Canadian
National Collection of Insects, Arachnids and
Nematodes, collection of University of British
Columbia, George J. Spencer Entomological
Museum, and Royal British Columbia Museum.
In the case of unpublished records, we provide
specimen data under the respective species. Only
records considered to be reliable are listed.

Abbreviations

BC jurisdictions are boldfaced and other
jurisdictions in Canada and USA are in plain text.

AB—Alberta
AK—Alaska
BC—British Columbia
LB—Labrador
MB—Manitoba
NB—New Brunswick
NF—Newfoundland
NS—Nova Scotia
NT—Northwest Territories
NU—Nunavut
ON—Ontario
PE—Prince Edward Island
QC—Quebec
SK—Saskatchewan
YT—Yukon Territory

State abbreviations for the United States of
America follow those of the United States Postal
Service.

Institution Codes

AMNH American Museum of Natural His-
tory, New York, New York, USA

BGC Benoit Godin private collection,
Whitehorse, Yukon, Canada

CAS California Academy of Sciences, San
Francisco, California, USA

# Her Majesty the Queen in Right of Canada 2020
J. Klimaszewski et al., Aleocharine Rove Beetles of British Columbia: A Hotspot of Canadian
Biodiversity (Coleoptera, Staphylinidae), https://doi.org/10.1007/978-3-030-36174-7_4
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CNC Canadian National Collection of
Insects, Arachnids, and Nematodes,
Agriculture and Agri-Food Canada,
Ottawa, Ontario, Canada.

FMNH Integrative Research Center, The
Field Museum of Natural History,
Chicago, Illinois, USA

LFC Natural Resources Canada, Canadian
Forest Service, Laurentian Forestry
Centre, R. Martineau Insectarium,
Quebec City, Quebec, Canada.

MCZ Museum of Comparative Zoology,
Harvard University, Cambridge,
Massachusetts, USA

RBCM Royal British Columbia Museum,
Victoria, British Columbia, Canada

SEMUC Snow Entomological Museum, Uni-
versity of Kansas, Kansas, USA

UBC University of British Columbia,
George J. Spencer Entomological
Museum, Vancouver, British Colum-
bia, Canada

USNM United States National Museum,
Washington, DC, United States of
America.

ZMLU Zoological Collection, Lund Univer-
sity, Lund, Sweden

ZMH Zoological Museum, Helsinki, Finland.
VAC Volker Assing collection, Hannover,

Germany.

Diagnostic Features (Figs. 4.2–4.9)

Most of the text below regarding diagnostic
features is taken from Klimaszewski et al.
(2018). It is important that BC readers have all
the information accessible in one information
source thus reducing unnecessary searches in
other documentation. Aleocharine beetles are
highly diverse taxonomically, morphologically
(Figs. 4.2, 4.8, and 4.9), and ecologically. Signif-
icant challenges with species identification due to
the poor state of knowledge of many groups and
the lack of comprehensive diagnostic tools are the
main obstacles to understanding species richness,

assemblage composition, and ecological roles of
aleocharines in terrestrial ecosystems. There are
many species, often forming groups of cryptic
species, which are externally similar, especially
in the large tribes Aleocharini (e.g., Aleochara),
Athetini (e.g., Atheta), Oxypodini (e.g.,
Oxypoda), Homalotini (e.g., Gyrophaena). In
Canada, these are often represented by pairs of
sibling species that can only be distinguished with
certainty by the examination of genital structures.

External Body Structures Important
for Identification (Figs. 4.2–4.6)

The terminology used herein follows that used by
previous authors (Benick and Lohse 1974;
Seevers 1978; Klimaszewski 1979, 1984;
Klimaszewski et al. 2018; Lohse et al. 1990;
Ashe 2001; Gusarov 2003).

The body length of aleocharine beetles ranges
from 1.0–13.0 mm (typically 3.0–5.0 mm) and
habitus forms are diverse (Fig. 4.2a–l), reflecting
different adaptations to a variety of microhabitats.
They range from somewhat flat (e.g., Dinaraea,
Placusa, and Xenodusa) to subcylindrical (e.g.,
some Leptusa), and from robust (e.g., Aleochara,
Gymnusa, and Oligota) to slender (e.g., Atheta,
Clusiota, Myllaena, and Meotica).

The term forebody refers to head, pronotum,
and elytra as a combined structure. The most
important body structures used in identification
of aleocharines are illustrated (Figs. 4.3–4.6).
These relate to the head (Fig. 4.3): frontal suture,
genae (postocular area, temples), infraorbital
carina, neck; mouthparts (Fig. 4.4a–f): labrum,
labium, maxillae, labial palps, and ligula; protho-
rax (Figs. 4.3 and 4.5): pubescence pattern,
hypomeron, pro-, meso- and metaventrites and
their intercoxal processes, isthmus, mesothoracic
peritremes (small structures that encompass the
spiracles behind the procoxae), and coxae; elytra
(Fig. 4.3): size and shape, pubescence pattern,
elytral suture, basal margin, and lateral emargina-
tion; abdomen (Figs. 4.3 and 4.6e) [ten seg-
mented, position indicated by Roman numerals
starting at the base; when describing features of
the “first visible tergites” in the keys and
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