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Abstract

All scientific names of Trachypachidae, Rhysodidae, and Carabidae (including cicindelines) recorded
from America north of Mexico are catalogued. Available species-group names are listed in their original
combinations with the author(s), year of publication, page citation, type locality, location of the name-
bearing type, and etymology for many patronymic names. In addition, the reference in which a given
species-group name is first synonymized is recorded for invalid taxa. Genus-group names are listed with
the author(s), year of publication, page citation, type species with way of fixation, and etymology for
most. The reference in which a given genus-group name is first synonymized is recorded for many invalid
taxa. Family-group names are listed with the author(s), year of publication, page citation, and type genus.
The geographical distribution of all species-group taxa is briefly summarized and their state and province
records are indicated.

One new genus-group taxon, Randallius new subgenus (type species: Chlaenius purpuricollis Randall,
1838), one new replacement name, Prerostichus amadeus new name for Pterostichus vexatus Bousquet,
1985, and three changes in precedence, Ellipsoptera rubicunda (Harris, 1911) for Ellipsoptera marutha
(Dow, 1911), Badister micans LeConte, 1844 for Badister ocularis Casey, 1920, and Agonum deplanatum
Ménétriés, 1843 for Agonum fallianum (Leng, 1919), are proposed. Five new genus-group synonymies
and 65 new species-group synonymies, one new species-group status, and 12 new combinations (see Ap-
pendix 5) are established.

The work also includes a discussion of the notable private North American carabid collections, a
synopsis of all extant world geadephagan tribes and subfamilies, a brief faunistic assessment of the fauna,
a list of valid species-group taxa, a list of North American fossil Geadephaga (Appendix 1), a list of North
American Geadephaga larvae described or illustrated (Appendix 2), a list of Geadephaga species described
from specimens mislabeled as from North America (Appendix 3), a list of unavailable Geadephaga names
listed from North America (Appendix 4), a list of nomenclatural acts included in this catalogue (Appendix
5), a complete bibliography with indication of the dates of publication in addition to the year, and indices

of personal names, supraspecific names, and species-group names.

Copyright Y. Bousquet. This is an open access article distributed under the terms of the Creative Commons Attribution License 3.0 (CC-BY),
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Introduction

The Adephaga, a name coined by the Swiss entomologist and botanist Joseph Philippe
de Clairville [1742-1830] in 1806, represents the second largest suborder of Coleop-
tera with an estimated 39,300 species described to 2005. The group is undisputedly
natural, based on the presence of several synapomorphies in the adult and immature
stages (Beutel and Ribera 2005: 53; Beutel et al. 2008; Lawrence et al. 2011). The term
Adephaga comes from the Greek word adephagos meaning gluttonous, greedy, in refer-
ence to the predaceous habits of adults and larvae of the vast majority of the species.
Conventionally the Adephaga are divided into two groups, the Geadephaga for the
terrestrial families and the Hydradephaga for the aquatic families.

The extant hydradephagan families include the Gyrinidae (about 875 species),
Haliplidae (about 220 species), Noteridae (about 250 species), Amphizoidae (five spe-
cies), Hygrobiidae (six species), Dytiscidae (about 3,700 species), Aspidytidae (two
species), and Meruidae (one species). Some studies, based on structural features of the
adult (Burmeister 1976; Bachr 1979) and larva (Ruhnau 1986) as well as molecular
data (Shull et al. 2001; Ribera et al. 2002; Hunt et al. 2007), suggest that the Hy-
dradephaga is monophyletic. Other studies, including recent DNA sequence analyses
(Maddison et al. 2009), indicate a polyphyletic origin for the complex.

The extant geadephagan groups include the trachypachids (six species), rhysodids
(about 355 species), cicindelids (about 2,415 species), and carabids (about 31,490
species). The monophyletic origin of the Geadephaga was supported in some struc-
tural and molecular studies but rejected in others (see Maddison et al. 2009 for an
overview). While the taxonomic concept of the hydradephagan families is stable, that
of the geadephagan families is not. Several authors consider either the trachypachids,
rhysodids, or cicindelids as Carabidae.

This work catalogues all geadephagan taxa of America, north of Mexico. The last
catalogue covering the Geadephaga of the region is that of Bousquet and Larochelle in
1993. Since then relatively few taxonomic studies have been published on the North
American fauna. The increased interest toward the inadequately known but amazingly
rich Neotropical Region is probably one of the reasons behind the situation. So, is
there a need for this catalogue? For one, it is more informative than the previous one.
It includes, besides the usual information on nomenclature, the type locality of each
available species, locations of the primary type specimens, references to the original
synonymies of invalid names, and a short description of the geographical distribution
of each species. Furthermore, a number of errors were discovered in the previous cata-
logue and needed to be corrected.
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Brief history

The first checklist / catalogue covering the North American Geadephaga was the
checklist of beetles of the United States by Friedrich Ernst Melsheimer [1784-1873]
published in July 1853. The interest for this work originated with the establishment
in 1842 of the first entomological society in America, The Entomological Society of
Pennsylvania. The compilation of this list was one of the main objects of the Society
(Sorensen 1995: 17) and it prevailed upon Melsheimer, the first and only President
of the Society, to complete the task. The manuscript was delivered in 1848 to the
Smithsonian Institution in Washington. Its secretary, Joseph Henry, asked Samuel S.
Haldeman and John L. LeConte to advise on its publication. The two gentlemen vol-
unteered to update the manuscript, which delayed its release considerably. The work
was a straightforward list of valid species, with abridged references and synonyms but
without distributional data, arranged under the valid generic names. Although limited
to the United States, it included more than 90% of the species known from North
America at the time. Melsheimer, a physician by profession, was the son of Frederick
Valentine Melsheimer [1749-1814] who in 1806 published the first book on American
entomology, a 60-page booklet entitled “Cazalogue of insects of Pennsylvania. Part first.”
It enumerates 111 genera and 1,363 species of Coleoptera (Meisel 1929: 367), though
almost all of them are nomina nuda.

In April 1866, John Lawrence LeConte [1825-1883] published the first part of a
checklist of the Coleoptera of North America (north of Mexico) for the Smithsonian
Institution. It covered the Adephaga and a large section of the Polyphaga. The first 49
pages, which included the Adephaga, were reprinted with minor modifications from
a list already issued in March 1863. The list included synonyms but no geographical
information. The second part of the checklist, covering the Chrysomeloidea and Cur-
culionoidea, was never published. Two additional checklists of North American beetles
would be published in the United States during the x1x Century, both straightforward
lists without geographical data. The first one, issued in 1874, was authored by George
Robert Crotch [1842-1874], a British coleopterist who at the time was assistant to
Hermann Hagen at the Museum of Comparative Zoology. A supplement to Crotch’s
checklist was authored in 1880 by Edward Payson Austin, an amateur coleopterist and
member of the Cambridge Entomological Club in its early years. The second checklist
was published in 1885 by Samuel Henshaw [1852-1941], then assistant to Professor
Hyatt at Lowell Technological Institute. Three supplements, in 1887, 1889, and 1895,
were later issued by Henshaw.

In Europe, the German Max Gemminger [1820-1887] and Freiherr Edgar von
Harold [1830-1886] published, between 1868 and 1876, a checklist of beetles of the
world in 12 volumes, compiling 77,008 species over 3,800 pages. The Geadephaga
were included in the first (Carabidae including cicindelids and trachypachids), second
(paussids on pages 700-706), and third volumes (rhysodids on pages 867-868), all is-
sued in 1868. Along with each specific name the authors listed the publication year
as well as the original reference and region(s) of capture. This work spurred a large
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number of additions and corrections by many coleopterists. It stood alone in its class
until the publication of the Coleoprerorum Catalogus under the editorship of Walther
Junk and Sigmund Schenkling. Published between 1909 and 1940, this catalogue was
issued in 170 parts forming 30 volumes and involved the participation of more than
60 entomologists. A list by parts and another by families can be found in Blackwelder
(1957: 1022-1034). The Geadephaga were covered in parts 1 (Rhysodidae by Raffaello
Gestro in 1910), 5 (Paussinae by R. Gestro in 1910), 86 (Cicindelinae by Walther
Horn in 1926), 91, 92, 97, 98, 104, 112, 115, 121, 124, 126, and 127 (Carabidae,
including trachypachids, by Ernst Csiki between 1927 and 1933). Second editions of
the Rhysodidae, by Walter D. Hincks in 1950, and Paussinae, by Emile Janssens in
1953, were issued much later.

While the Coleopterorum Catalogus was being published in Berlin, Charles William
Leng [1859-1941], then director of the museum at the Staten Island Institute of Arts
and Sciences, released in 1920 his catalogue of the Coleoptera of America, north of
Mexico, still known as the “Leng catalogue.” His goal was “to enumerate systematically
all the species of Coleoptera described prior to January 1, 1919 ... with consecutive
numbers, synonyms, citation of original description, and an indication of distribu-
tion.” Leng and Andrew J. Mutchler in 1927 (covering the years 1919-1924) and 1933
(for 1925-1932), Richard E. Blackwelder in 1939 (for 1933-1938), and Blackwelder
and his wife, Ruth M. Blackwelder, in 1948 (for 1939-1947) published supplements
to Leng’s catalogue.

In 1972, Ross H. Arnett, Jr. [1919-1999], the catalyst behind the birth of the
Coleopterist’s Society and its journal 7he Coleopterists Bulletin, initiated the “North
American beetle fauna project” (NABF) with the help of a small group of coleopterists.
The main goal of this cooperative adventure was to “produce a series of manuals for the
identification of the species of beetles of the United States and adjacent Canada, and
adjacent Mexico.” Although no such book was ever published, a preliminary checklist
of North American beetles, known as the “Red Version,” was compiled by 1976 by
Richard E. Blackwelder and Arnett. This version was used as a “working copy” for the
next one, the “Yellow Version” defined as the “definitive checklist and the one which
will be kept up-to-date.” Of this version, only two families would be compiled and
published (July 1977), the Cupedidae by Arnett and the Carabidae (including tra-
chypachids but excluding cicindelids) by Terry L. Erwin, Donald R. Whitehead, and
George E. Ball. The “Red Version” was reissued with modifications in 1983 under the
editorship of Arnett.

In November 1978, the Science and Educational Administration, USDA, released
its first fascicle, covering the family Heteroceridae, of “A catalogue of the Coleoptera of
America north of Mexico.” The goal was to “supplant the Leng catalogue and supply
additional essential information.” A total of 34 fascicles, treating various family-group
taxa, would be published up to February 1997. Among the fascicles, one only, the
Rhysodidae by Ross T. Bell in 1985, deals with Geadephaga.
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In 1993, Bousquet and Larochelle published the first catalogue specifically devoted
to the geadephagan beetles of North America. They listed, for the first time, the origi-
nal combination of every available species-group taxon and provided a general idea
of the distribution of each species by listing state and province records. One of the
goals behind their work was to stimulate interest toward publication of distributional
records as done regularly in Europe.

In 1998, Wolfgang Lorenz issued the first edition of his “Systematic list of extant
ground beetles of the world” compiling 32,567 species (in 1861 genera) of Geadepha-
ga. Despite being limited to scientific names with their authors and publication years,
the list soon became a useful tool to those interested in carabids. A second edition was
released in 2005, compiling the same information for 34,281 extant species, placed in
1929 genera.

The first catalogue of the world Coleoptera published is that of Schénherr is-
sued in four parts, 1806, 1808, 1817 and 1826. The Carabidae were grouped in
the following genera: Scarites (23 species), Cychrus (seven species), Manticora (two
species), Carabus (340 species), Calosoma (12 species), Galerita (nine species), Bra-
chinus (16 species), Anthia (27 species), Agra (three species), Collyris (four spe-
cies), Odocantha [sic!] (seven species), Drypta (four species), Cicindela (67 species),
Elaphrus (11 species), Scolytes [sic!] (three species), all included in the first volume
(18006), and Paussus (ten species) and Cerapterus (two species) included in the third
volume (1817). Overall 547 species of Geadephaga were listed along with refer-
ences and synonyms. By comparison, the number of Carabidae (including Cicin-
delinae) listed in the four catalogue editions of the Dejean collection amounted to
104 (first edition, 1802), 908 (second edition, 1821), 2494 (third edition, 1833),
and 2791 (fourth edition, 1836).

A comparison of the number of valid species and genera between this and previous
checklists / catalogues is presented in Table 1.

Table I. North American Geadephaga species/genera counts in checklists.

Publications Trachyp Rhysod Cicindel | Carabid Total

Melsheimer 1853 0 3/1 64/4 935/112 1002/117
LeConte 1866 2/1 2/2 65/4 1090/107 | 1159/117
Gemminger & Harold 1868 2/1 2/1 61/5 1167/124 |1232/131
Crotch 1874a 2/1 2/2 6714 1097/118 |1168/125
Henshaw 1885 2/1 4/2 70/4 1179/114 | 1255/121
Leng 1920 2/1 4/2 114/4 2207/207 | 2327/214
Coleoprerorum catalogus 1926-33 6/1 4/2 70/4 2916/144 | 2996/151
Erwin et al. 1977 3/1 9/2! 109/4* 2308/169 |2429/176
Bousquet & Larochelle 1993 3/1 8/2 107/4 2230/183 |2348/190
Present catalogue 3/1 8/2 112/12 2316/193 |2439/208

! Species count from Bell (19850)
2 Species count from Boyd (1982)
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Nomenclatural and distributional information

The information on species-group taxa comprises a nomenclatural and a distributional
component. The nomenclatural component consists of the scientific name with its
author, date and page of publication, the type locality (see section Tjpe locality under
“Nomenclature” below), and the repository of the name-bearing type of each valid
and invalid taxon. In addition, the reference in which a given scientific name is first
synonymized is listed. Such references were difficult to find for several names, simply
because they were never compiled before. Taxa listed as varieties subsequently to their
original descriptions were not considered as listed in synonymy but those listed as aber-
rations or as “simple varieties” were. Codens used for collection repositories are given
in the next section. When available, the accession numbers of name-bearing types for
each institution are recorded.

This catalogue deals with extant available taxa. Fossil taxa are listed in Appendix 1.
Unavailable names found in the literature are listed in Appendix 4 without comment.
Listings of valid species-group names are alphabetic but listings of invalid names are
chronologic. Synonyms of adventive and Holarctic species found in North America
are selective. Misidentifications by subsequent authors are not listed. All species-group
names are given in their original combinations.

The distributional component consists of a list of state and province records, us-
ing the same two-letter postal service style abbreviations used in the 1993 catalogue
(Table 3), and a short description of the distribution, usually referring to the north-
easternmost, northwesternmost, southwesternmost, and southeasternmost states or
provinces. In addition, records for Cape Breton Island, the Queen Charlotte Islands,
Vancouver Island, and the Channel Islands are indicated in parentheses after their
respective provinces or states. Western Hemisphere countries are listed for species
found south of the area covered. States and provinces placed in quotation marks in
the descriptive section indicate that only the state or province was given without fur-
ther precision in the reference cited. The starting point for the distributional records
used in this work is Bousquet and Larochelle’s (1993) catalogue. However, many of
their records were undocumented or came from old lists and were not always reli-
able. State and province records undocumented or considered doubtful are shown in
square brackets following the accepted records. Except for the Amara records which
come from identifications generally made by Fritz Hieke, almost all records from
CMNH specimens are based on identifications made by Robert L. Davidson, those
from LSAM specimens on identifications made by Igor Sokolov, and those from
CNC, MCZ, and USNM specimens from identifications or confirmations made by
myself. The records provided by Ken Karns and Brian Raber are based on identifica-
tions made by Robert L. Davidson.

The information on supraspecific taxa consists of the scientific name with its au-
thor and date and page of publication. Type species of genus-group taxa are also given,
in their original combinations, followed by the valid names in parentheses when ap-
plicable, and type genera are listed for family-group taxa. Etymology is given for all
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Table 2. Two-letter abbreviations for political regions covered by this catalogue.

AB | Alberta MA | Massachusetts OH | Ohio

AK | Alaska MB | Manitoba OK | Oklahoma

AL | Alabama MD |Maryland ON | Ontario

AR | Arkansas ME | Maine OR | Oregon

AZ | Arizona MI | Michigan PA | Pennsylvania
BC | British Columbia MN | Minnesota PE | Prince Edward Island
CA | California MO | Missouri PM | St.Pierre and Miquelon
CO | Colorado MS | Mississippi QC | Quebec

CT | Connecticut MT | Montana RI | Rhode Island
DC | District of Columbia NB | New Brunswick SC | South Carolina
DE | Delaware NC | North Carolina SD | South Dakota
FL | Florida ND | North Dakota SK | Saskatchewan
GA | Georgia NE | Nebraska TN | Tennessee

GL | Greenland NF | Newfoundland TX | Texas

IA |Jowa NH | New Hampshire UT | Utah

ID | Idaho NJ | New Jersey VA | Virginia

IL | Ilinois NM | New Mexico VT | Vermont

IN | Indiana NS | Nova Scotia WA | Washington

KS | Kansas NT | Northwest Territories WI | Wisconsin

KY | Kentucky NU | Nunavut WV | West Virginia
LA | Louisiana NV | Nevada WY | Wyoming

LB | Labrador NY | New York YT | Yukon Territory

valid generic names and for some of the invalid names; the works of Brown (1956) and
Cailleux and Komorn (1981) have been particularly useful.

The listing of valid supraspecific taxa is “phylogenetic,” starting with taxa putative-
ly branching off early along the evolutionary path of the group. Synonyms of supraspe-
cific taxa are listed chronologically. If readily available, the first reference in which a
given genus-group name is synonymized is included.

In the references section, titles of journals are cited in full. Titles of papers and books
using alphabets other than Latin have been translated into English and the original
language listed in square brackets after the title. An improvised title is given in square
brackets, in the language used by the author(s), to papers without formal title. Unless
otherwise noted, all references listed were seen. Except when only the year was found,
the date of publication [DP] is given in square brackets at the end of each citation.

Institution / collection acronyms and abbreviations

Collections cited in the catalogue are referred to by the abbreviations listed below.

ALM Alabama Museum of Natural History, Tuscaloosa, Alabama, USA
AMNH  American Museum of Natural History, New York, New York, USA



ANSP
BMNH
BYUC
CAS
CMC
CMN
CMNH
CNC

CUIC
DAPC
DEI
EMEC
ETHZ
FFPC
FMNH
FSCA
GNM
HMUG
INHS
IRSN
IVAVY

KSUC
LACM

LMMC
LSAM
LSL
MCZ
MHNG
MHNP
MSB

MSNG

Yves Bousquet / ZooKeys 245: 1-1722 (2012)

Academy of Natural Sciences, Philadelphia, Pennsylvania, USA

The Natural History Museum, London, United Kingdom

Brigham Young University, Provo, Utah, USA

California Academy of Sciences, San Francisco, California, USA
Cincinnati Museum of Natural History, Cincinnati, Ohio, USA
Canadian Museum of Nature, Gatineau, Quebec, Canada

Carnegie Museum of Natural History, Pittsburgh, Pennsylvania, USA
Canadian National Collection of Insects, Arachnids and Nematodes, Ot-
tawa, Ontario, Canada

Cornell University Insect Collection, Cornell University, Ithaca, New
York, USA

Darren A. Pollock collection, Eastern New Mexico University, Portales,
New Mexico, USA

Institute fiir Pfanzenschutzforschung (formerly Deutsches Entomologis-
ches Institut), Kleinmachnow, Eberswalde, Germany

Essig Museum of Entomology Collection, University of California, Berke-
ley, California, USA

Entomologisches Institut, Eidgendssische Technische Hochschule, Ziirich,
Switzerland

Foster Forbes Purrington collection, The Ohio State University, Colum-
bus, Ohio, USA

Field Museum of Natural History, Chicago, Illinois, USA

Florida State Collection of Arthropods, Gainesville, Florida, USA
Goteborgs Naturhistoriska Museum, Géteborg, Sweden

Hunterian Museum, University of Glasgow, Glasgow, United Kingdom
Ilinois Natural History Survey, Champaign (Urbana), Illinois, USA
Institut Royal des Sciences Naturelles, Brussels, Belgium

Museum and Institute of Zoology of the Polish Academy of Sciences, War-
szawa, Poland

Kansas State University, Manhattan, Kansas, USA

Los Angeles County Museum of Natural History, Los Angeles, California,
USA

Lyman Entomological Museum, McGill University, Macdonald Campus,
Sainte-Anne-de-Bellevue, Quebec, Canada

Louisiana State Arthropod Museum, Baton Rouge, Louisiana, USA
Linnean Society, London, United Kingdom

Museum of Comparative Zoology, Harvard University, Cambridge, Mas-
sachusetts, USA

Muséum d’Histoire Naturelle, Geneva, Switzerland

Muséum National d’Histoire Naturelle, Paris, France

Museum of Southwestern Biology, University of New Mexico, Albuquer-
que, New Mexico, USA

Museo Civico di Storia Naturale, Genoa, Italy
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MSNM  Museo Civico di Storia Naturale, Milano, Italy

MSNT Museo Civico di Storia Naturale, Trieste, Italy

MSUE Michigan State University, East Lansing, Michigan, USA

MVM Museum Victoria, Melbourne, Australia

NCSU North Carolina State University, Raleigh, North Carolina, USA

NHMW  Naturhistorisches Museum Wien, Wien, Austria

NIAS National Institute for Agro-environmental Sciences, Tsukuba, Japan [for-
merly National Institute of Agricultural Sciences, Tokyo]

NMNS National Museum of Nature and Science, Tokyo, Japan

NMP National Museum, Prague, Czech Republic

NRSS Naturhistoriska Riksmuseet, Stockholm, Sweden

NSNH Nova Scotia Museum of Natural History, Halifax, Nova Scotia, Canada

ODAC Oregon Department of Agriculture, Plant Division, Salem, Oregon, USA

ORUM  Collection Ouellet-Robert, Université de Montréal, Montreal, Quebec,
Canada

OSAC Oregon State Arthropod Collection, Oregon State University, Corvallis,
Oregon, USA

0OSUuO Ohio State University, Columbus, Ohio, USA

PMNH  Peabody Museum of Natural History, Yale University, New Haven, Con-
necticut, USA

PURC Purdue State University, West Lafayette, Indiana, USA

SIM Staten Island Museum, Staten Island, New York, USA
SMEK Snow Museum of Entomology, University of Kansas, Lawrence, Kansas,
USA

SMTD Staatliches Museum fiir Tierkunde, Dresden, Germany

TAMU Texas A&M University, College Station, Texas, USA

TMB Magyar Természettudomdnyi Mizeum, Budapest, Hungary

TME Texas Museum of Entomology, Pipe Creek, Texas, USA

UAIC University of Arkansas, Fayetteville, Arkansas, USA

UASM Strickland Museum, University of Alberta, Edmonton, Alberta, Canada

UBC Spencer Entomological Museum, University of British Columbia, Van-
couver, British Columbia, Canada

UCD University of California, Davis, California, USA

UCM University of Colorado Museum, Boulder, Colorado, USA

UICU University of Illinois, Urbana, Illinois, USA

UMAA University of Michigan, Ann Arbor, Michigan, USA

UMM Philipps-Universitit Marburg, Zoologische Sammlung, Marburg, Germany

UMO The University Museum, University of Oxford, Oxford, United Kingdom

UMSP University of Minnesota, Saint Paul, Minnesota, USA

USMT  Ueno Science Museum, Tokyo, Japan

USNM  National Museum of Natural History, Smithsonian Institute, Washington,
DC, USA

UsSS University of Sydney, Sydney, Australia
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UZIU Uppsala Universitet, Zoologiska Museum, Uppsala, Sweden

VMNH  Virginia Museum of Natural History, Martinsville, Virginia, USA

WSU Washington State University, Pullman, Washington, USA

ZILR Zoological Institute, Academy of Sciences, Saint Petersburg, Russia

ZMH Zoologiska Museum, University of Helsinki, Helsinki, Finland

ZMHB Zoologisches Museum, Humboldt Universitit, Berlin, Germany

ZMLS Zoological Museum, Lund University, Lund, Sweden

ZMMU  Zoological Museum, Moscow University, Moscow, Russia

ZMUA Zoologisch Museum, Universiteit van Amsterdam, Amsterdam, The
Netherlands

ZMUC Zoologisk Museum, Universitets Copenhagen, Copenhagen, Denmark

ZMUO Zoological Museum, University of Oslo, Oslo, Norway

ZMUT Zoological Museum, University of Turku, Turku (= Abo), Finland

Besides those used for provinces and states (see Table 2), the following abbreviations
are used in the text:

B.P. Before Present

CAN Canada

CBI Cape Breton Island

CHI Channel Islands (Santa Barbara Islands)
DEN Denmark

DP Date of publication

FRA France

ICZN International Commission on Zoological Nomenclature
QCI Queen Charlotte Islands

USA United States of America

VCI Vancouver Island

In addition, the International Commission on Zoological Nomenclature is some-
times abridged to “Commission” and United States of America to “United States.”

Geographical terms

For simplicity, North America, north of Mexico, is referred to simply as North America
in the text. Middle America refers to Mexico and the republics of Central America taken
collectively. The West Indies refers to the Greater and Lesser Antilles and the Bahamas.
The North American continent proper is referred to as North and Middle America.
For practical reasons, the zoogeographical regions of the world are defined fol-
lowing national boundaries as much as possible. The Nearctic Region corresponds to
Canada, the continental United States, Saint-Pierre and Miquelon, and Greenland.
Although the region extends into Mexico, its southern limit is difficult to define and
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often varies depending on the group under study. This concept implies that North
America and the Nearctic Region are equivalent in this work. The Neotropical Region
comprises Middle America and South America. The Afrotropical Region consists of
Africa, including Madagascar and a number of smaller islands of the Indian Ocean,
such as the Comoros, the Mascarene Islands, and the Seychelles, and of the Atlantic
Ocean, such as Cape Verde Islands and Sao Tomé, but excludes the northern countries
of Morocco (including Western Sahara), Algeria, Tunisia, Libya, and Egypt west of the
Suez Canal, and the Canary and Madeira Islands. The limits of the Palacarctic Region
are similar to those used in the Catalogue of Palaearctic Coleoptera (L6bl and Smetana
2003: 8). The region thus comprises Europe, Africa north of the Sahara, and Asia as
far south as the Arabian Peninsula, Pakistan, Jammu and Kashmir, Himachal Pradesh,
Uttar Pradesh, Nepal, Sikkim, Bhutan, Arunachal Pradesh, China, and Taiwan. The
Oriental Region is Asia south of the regions used to define the southern limit of the
Palacarctic Region. It includes all the Malay Archipelago (except New Guinea). The
Australian Region comprises Australia, New Zealand, New Guinea, and some smaller
islands of the Pacific, such as Fiji, New Britain, New Caledonia, and Solomon Islands.

The New World consists of the Nearctic, Neotropical, and Australian Regions
combined and the Old World of the Oriental, Palaearctic, and Afrotropical Regions
grouped. The Northern Hemisphere is the Nearctic and Palacarctic Regions combined
and the Southern Hemisphere is the Afrotropical, Oriental, Australian, and Neotropi-
cal Regions united. The Western Hemisphere consists of the Nearctic and Neotropical
Regions and the Eastern Hemisphere of the Palaearctic, Afrotropical, Oriental, and
Australian Regions. Far East used in reference to the Palaearctic Region includes the
Russian Far Eastern Region, the Korean Peninsula, Japan, Taiwan, and China excluding
the Autonomous Regions of Inner Mongolia, Sinkian Uighur, and Tibet. Middle East
is used for the southwestern Asian countries, including Egypt, Turkey, Syria, Lebanon,
Israel, Jordan, Saudi Arabia, Yemen, Oman, Iraq, Iran, Afghanistan, and Pakistan.

The adjective “Holarctic” is used to denote a taxon that occurs naturally in both
the Nearctic and Palaearctic Regions. The adjective “Australian” (as in “Australian spe-
cies”) refers to the zoogeographical region, not to the country itself. The adjective
“worldwide” is used to denote a genus-group or family-group taxon represented by at
least one native species in all six zoogeographical regions as defined above including
both the European and Asian parts of the Palacarctic Region. The adjective “endemic”
indicates that the taxon is found only in the region listed.

Names of geographical places are given in their current English forms based on
Merriam-Websters Geographical Dictionary, third edition (1997).

Nomenclature

The rules outlined in the fourth edition of the International Code of Zoological No-
menclatural, published in 1999, have been followed throughout this catalogue. The
following are comments about some nomenclatural issues.
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Principle of priority. Priority for identical taxa made available the same year, wheth-
er under the same name or not, is determined by the date, other than the year, of
publication. If not specified in the work itself, the publication date is the earliest day
or month on which the work is demonstrated to be in existence (ICZN 1999: Article
21.3). When both works are published or assumed to be published the same day, prec-
edence is determined by the First Reviser (Article 24.2). Unless listed in the work itself,
dates of publication besides the year can be demonstrated only for some works. Those
without specific dates are listed as published the last day of the year (Article 21.3.2)
and priority goes to the work with a “demonstrated” date of publication. However,
the situation is subject to change with new bibliographic discoveries, which could
challenge the validity of synonyms (as well as relative precedence of homonyms and
validity of nomenclatural acts) and bring nomenclatural instability. In this catalogue,
priority was given to the publication “in prevailing usage” when the dates of publica-
tion were determined from external sources.

New taxa. In the xvir and first half of the xix Century it was common prac-
tice for authors not to indicate the attribution of the new species-group taxa. Instead,
some authors added the word mihi after the specific name, usually to indicate a taxon
that the author, himself, was describing. Several collectors provided names for their
specimens, even for undescribed ones, and these specimens often circulated among
European coleopterists through exchange, gift, or sale. Many undescribed species were
subsequently described or illustrated under the collector’s names by different authors.
For these, citations are provided in this catalogue only to the first description or il-
lustration of each species unless the term “new species” or an equivalent expression
(such as an asterisk preceding the specific epithet as in Say 1823a') was included with
the species-group name subsequently described or illustrated. Sometimes a species was
described / illustrated by different authors the same year under the same names. One
example concerned several species (i.e., Patrobus foveocollis, Patrobus fossifrons, Pteros-
tichus adstrictus, Pterostichus ventricosus, and Prerostichus pinguedineus)* described by
Eschscholtz in 1823 in the Mémoires de la Société Impériale des Naturalistes de Moscou
(volume 6) and illustrated by Fischer von Waldheim on plates available the same year
(Sherborn 1922: liii), but included in his Entomographie de la Russie (volume 2) issued
in 1824. In such cases, citations are given for the oldest description / illustration (for
exceptions see previous entry, Principle of priority) but references to subsequent de-
scriptions / illustrations are noted after the entry of the valid name.

New taxa first published as synonyms. The International Commission on Zoological
Nomenclature admits the availability of taxa first published in an available work as

! These asterisks were dropped in the publication of Say’s entomological works by LeConte.

2 These names have been credited to Eschscholtz by almost all authors I have seen although there are
proper citations of Fischer von Waldheim’s plates in Eschscholtz’s work. This suggests that the plates
were available before the publication of Eschscholtz’s work. However because Fischer von Waldheim’s
validation of the names is through illustrations, it is always possible that Fischer von Waldheim simply

gave Eschscholtz the position of these species on his forthcoming plates.
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junior synonyms and adopted before 1961 as valid taxa or treated as senior homonyms
(ICZN 1999: Article 11.6.1). In such cases the taxa date from their first publication as
synonyms. Even though this ruling has existed since the publication of the ICZN first
edition in 1960, it has rarely been enforced in the carabid literature. A few cases were
found during the preparation of this catalogue. For example, Notiophilus sylvaticus has
been credited in the past to Eschscholtz (1833: 24) but the name was first proposed as
a junior synonym of Notiophilus biguttatus Fabricius by Dejean (1831: 589). The name
is credited to Dejean (1831) in this catalogue. It is possible that other cases like this
one will eventually be found.

Lectorype. Prior to 2000, a lectotype could be selected by using the term “the type”
instead of “lectotype” (ICZN 1999: Article 74.5). The words “type” and “holotype”
are also acceptable if the author unambiguously selects a particular syntype to act as
the unique name-bearing type of the taxon. This is the case for almost all designations
using the word “type” or “holotype” relating to North American Carabidae published
after 1950, in particular by George E. Ball and his students. In this catalogue the
expression “lectotype [as type]” or “lectotype [as holotype]” applies to such cases. Un-
fortunately the Commission does not mandate the addition of “lectotype” labels to
selected specimens, which often creates ambiguity when authors fail to do so.

Type locality. According to the ICZN (1999: Article 76.1), the type locality is the
geographical place of capture of the primary type (holotype or lectotype). In the absence
of a primary type, the type locality encompasses the localities of all the syntypes (Article
73.2.3). This information can be obtained from labels attached to primary types or to
syntypes or from the original publication (referred to as “original citation” in the text)
whichever is more inclusive, or inferred from the title of the publication or even from
the name of the species. When a neotype is designated, its place of capture becomes the
type locality (Article 76.3) even if the specimen was collected outside the original area.
In this catalogue, type localities taken from labels or from original publications are listed
as indicated although the order of the elements is sometimes changed; any additional
information is placed in square brackets. Many species described in the xvir and xix
Centuries had but little informative place of origin, such as a country, state, province,
or large geographical area (e.g., Rocky Mountains or Lake Superior). Lindroth (1961-
1969) restricted the type locality of several of these North American species by selecting a
specific locality or a county within the original region specified. This practice is followed
in this catalogue and specific type localities are selected for several species-group taxa. Of
course, only localities where a given species was actually collected can be selected.

Notable private carabid collections

Many North American species of carabids described in the xix and beginning of the
xx Centuries were from specimens held in private collections. The whereabouts of
these collections are important to taxonomists. Some of the more significant ones are
discussed.
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Pierre Franco1s MaRIE AUGUSTE DEjEAN (1780-1845) COLLECTION

Dejean, a French military officer by profession, certainly held the largest private beetle
collection of his time, which he built through exchanges, purchases, gifts, and his own
collecting in various parts of Europe. He described a total of 289 new carabid species-
group taxa from North America, of which 182 (63%) had not been described earlier
according to the present catalogue. At the sale of his collection in 1840, the carabid
section (which also included the agyrtid genus Preroloma) was the most significant, not
only because it contained 3,014 species and 17,914 specimens, but because it was the
only one to include name-bearing types. Dejean did not describe a new species-group
taxon during his lifetime that he did not consider a carabid. Dejean’s carabid collec-
tion (including tiger beetles) was purchased for 7,000 francs by Marquis E. Thibault
de LaFerté-Sénectére who sold it, along with his own carabids, to Baron Maximilien
de Chaudoir [g.2] in 1859. Dejean’s carabid specimens are at MHNP today. Lindroth
(1955b) discussed the name-bearing types and status of almost all North American
species described by Dejean.

Tromas Say (1787-1834) COLLECTION
Say was the first naturalist born in North America to describe new species of beetles
from this continent. In the course of 17 years (1817-1834), he described 164 carabid
species from North American material which he believed were new to science. Based on
their current status, 142 (87%) had effectively not been previously described. Say left
his collection by verbal bequest through his wife to the Academy of Natural Sciences in
Philadelphia in 1834 (Weiss 1936: 277). After his death, which occurred in October of
the same year, the collection was shipped from New Harmony, Indiana, to Philadelphia
through New Orleans. In 1836, Charles Pickering sent Say’s insects to Thaddeus W.
Harris in Cambridge, Massachusetts, in order to “put them in good order, and return
them in a condition to be preserved” (Harris to D.H. Storer, 2 November 1836). In the
same letter Harris reported “They [Say’s specimens] arrived about the middle of July;
but on examination were found to be in a deplorable condition, most of the pins having
become loose, the labels detached, and the insects themselves without heads, antennae
and legs, or devoured by destructive larvae, and ground to powder by the perilous shak-
ings which they had received in their transportation from New Harmony.” In a letter to
C.J. Ward, dated 8 March 1837, Harris wrote “I assure you that Mr. Say’s cabinet does
not contain one half of the species which he has described; of the insects in it, many
are without names, and all more or less mutilated, and so badly preserved that most of
them are now absolutely worthless.” On July 16, 1838, Harris indicated in a letter to
S.G. Morton (see Fox 1902: 11) that he had “been obliged to bake a considerable part
of the insects lately belonging to Mr. Say twice, and some of them three times, in order
to destroy the vermin with which they are infested.” Say’s collection was returned to the
Academy of Natural Sciences in Philadelphia in March 1842 “in such a state of ruin and
dilapidation as to be almost useless” (Ruschenberger 1852: 25).

During his life, Say sent some of his specimens abroad including many to Dejean
in Paris (see Dejean 1826: vi). Fortunately Dejean’s carabid collection has remained
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intact and in good condition to this day. In their attempt to bring taxonomic stabil-
ity to Say’s names, Lindroth and Freitag (1969) selected lectotypes for eight carabid
species described by Say for which Say’s authentic specimens could be located in De-
jean’s collection. They also designated neotypes from the MCZ material for 131 of the
remaining 156 of Say’s species leaving the tiger beetles (14 species) and a few taxa, all
currently considered invalid, without type specimens. Say’s species were interpreted
by Lindroth and Freitag from LeConte’s concept according to his collection. LeConte
never saw Say’s collection and his interpretation of Say’s species came exclusively from
the original descriptions which he considered adequate: “The entire destruction of his
[Say’s] original specimens would be the subject of much greater regret, were it not for
the fact that his descriptions are so clear as to leave scarcely a doubt regarding the ob-
ject designated. I am thus enabled to assign to nearly all of his Coleoptera their proper
place in the modern system” (LeConte 1859d: vi).

TraDDEUS WiLLiAM HARRIS (1795-1856) COLLECTION

Harris, well known for his work in economic entomology (his profile having appeared
on every cover of the Journal of Economic Entomology for more than 35 years), de-
scribed 28 new carabid species from North America. Ten (36%) are considered valid
in this catalogue. To his defence, several of his species were made available by the
posthumous publication of some of his letters several decades after they were written.
At Say’s suggestion, Harris sent his entire collection to Thomas Say in Philadelphia,
in 1825, who labeled the specimens as well as he could. Harris™ collection, which
included “4,838 specimens in 2,241 species of Coleoptera,” contained “many typical
specimens described by Harris, Say, and others” (Scudder 1860: 72). It was bought by
friends in 1858 and presented to the Boston Society of Natural History. Harris™ collec-
tion was transferred to the Museum of Comparative Zoology at Cambridge in April
1941 (Darlington 1941b: 273) where it stands separately from the general collection
in two standard 25 drawer cabinets.

Gustav GRAF VON MANNERHEIM (1797-1854) COLLECTION

Mannerheim, a Finnish noble by birth and wealthy by inheritance, described 72 new
North American carabid species, all from Alaska and California. Of these, 23 (32%)
had not been described previously. Mannerheim never visited the New World and
his descriptions were based on specimens brought back chiefly by Russian collec-
tors such as Johann F. Eschscholtz, Eduard L. Blaschke, Egor L. Tschernikh, and II'ia
G. Vosnesensky. His library and personal collection, which consisted, at the end, of
18,000 species and nearly 100,000 specimens, were sold for the sum of 8,000 silver
rubles by his widow, Countess Eva Mannerheim, in 1855 to the University of Helsinki.
The money used to buy the collection came from a loan made by the Emperor to the
University with the understanding that the University will pay back annually the sum
of 500 rubles to the Imperial Bank of Finland which will use it for poor- and work-
houses in the country (Rein 1857). Mannerheim’s collection is kept separately at the

University of Helsinki (Silfverberg 1995: 43).
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Jures ANTOINE ADOLPHE HENRI PUuTZzEYS (1809-1882) COLLECTION

Putzeys described 38 new North American species of carabids; 15 (39%) are listed
as valid in this catalogue. He worked in close collaboration with Chaudoir, the lead-
ing carabidologist of the time, and described several new species from specimens in
Chaudoir’s collection. These specimens are now in MHNP. He also gave many of his
own types to Chaudoir. His personal collection was bequeathed in 1885 to the So-
ciété Royale Belge d’Entomologie under the care of the Musée Royal d’Histoire Naturelle
in Brussels. Putzeys collection consisted of 26,429 specimens of carabids (including
cicindelids) and 6,123 species (Preudhomme de Borre 1885: clx) as well as many other
beetles and various insects.

VicTtor DE MoTtscHULSKY (1810-1871) COLLECTION

Motschulsky, a Russian Imperial Army Colonel, described 121 new geadephagan species
from North America; 27 (22%) were undescribed at the time based on current practice. A
large part of this material came from a 10-month trip he made in 1853-54 to the United
States and Panama. He collected at several locations including New York, Niagara Falls,
Cleveland, Cincinnati, Cawington, Lexington, the Mammoth Cave, Nashville, Louis-
ville, New Orleans, Mobile, Montgomery, Atlanta, Washington, D.C., and Philadelphia.
In the last city, he visited LeConte, Haldeman, Melsheimer, and Zeigler. The first three
gentlemen gave Motschulsky several specimens from their collections including “types”
(Motschulsky 1856: 16). LeConte also identified part of the beetles Motschulsky collect-
ed in Louisiana, Alabama, Georgia, and Carolina. Motschulsky’s main collection, which
included almost 60,000 specimens and about 4,000 types of beetles, was bequeathed to
the Société Impériale des Naturalistes de Moscou. It was stored in poor condition and suf-
fered considerable damage before it was acquired in 1911 by the Zoological Museum,
Moscow Lomonosov State University (Antonova 1991: 72). Keleinikova (1976) cata-
logued the carabid syntypes of Motschulsky’s collection at ZMMU.

SAMUEL STEHMAN HALDEMAN (1812-1880) COLLECTION

Haldeman described 45 new carabid species from North America; 22 (49%) had not
been described previously. In 1869 Haldeman, who had purchased Hentz’s collection,
sold his collection of beetles to Simon Snyder Rathvon of Lancaster, Pennsylvania, “for
about what the cases cost” (Rathvon in Geist 1881: 125). Rathvon’s collection and li-
brary were purchased for $1,000 by Henry Bobb of East Greenville, Pennsylvania, and
presented to the Franklin and Marshall College in Lancaster, Pennsylvania, as a memo-
rial of his son (Dubbs 1903: 369). In a letter dated April 1875 and addressed to Alex-
ander Agassiz (see below), John L. LeConte stated that he owned “all the unique types”
of Haldeman. This leads one to speculate that Haldeman, a close friend of LeConte,
gave his name-bearing specimens to LeConte prior to selling his collection to Rathvon.

MAXIMILIEN STANISLAVOVITCH BARON DE CHAUDOIR (1816-1881) COLLECTION
Russian aristocrat of French origin, Chaudoir was not the typical insect collector. He
made a single extensive collecting trip in his life, a 40 day-journey to the Caucasus in
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company of M.H. Hochhuth in 1845. His collection was mostly built through pur-
chases and gifts. The single most significant purchase was LaFerté-Sénectére’s carabid
collection in 1859 which included Dejean’s original specimens. In January 1874 Chau-
doir gave his tiger beetle specimens, representing 713 species, to MHNP. After his
death in May 1881 his collection passed into the hands of René Oberthiir in Rennes as
agreed upon between Chaudoir and the Oberthiir brothers. Over nearly five decades,
Chaudoir described 126 new carabid species based on specimens collected in North
America; 58 (46%) had not been described earlier based on this catalogue.

René Oberthiir died in April 1944 and his collection, certainly one of the two
largest private beetle collections ever built, was classified as “monument historique”
in January 1948 by the French government. The collection, which included at least
five million specimens, was acquired for the sum of 32 million francs by the Muséum
d’Histoire Naturelle in Paris (MHNP) in 1951 (Cambefort 2006: 249).

Henry Urke (1821-1910) COLLECTION

Although Ulke described only two North American carabids in his life, Bembidion
nevadense in 1875 and Prerostichus johnsoni in 1889, his collection, which he sold in
1900 to the Carnegie Museum in Pittsburgh, was used extensively by LeConte and
Horn and contains numerous syntypes of new species described by the two coleopter-
ists. However, recognition of many of these syntypes can be difficult. Sometimes all
syntypes were retained by LeConte and Horn while on other occasions all or some
of them were returned to Ulke. Furthermore, syntypes returned to Ulke were often
reincorporated in his collection with others of the same species from the same place.
Usually these were marked with a number or colored square, but since many syntypes
were left unmarked at the time, it is sometimes impossible to recognize them at the
Carnegie Museum (Robert L. Davidson pers. comm. 2008).

Joun Lawrence LECoNTE (1825-1883) COLLECTION

LeConte is without doubt the most outstanding North American coleopterist of the
xix Century, not only because he described 514 new genus-group and about 4,730
new species-group taxa of beetles (Henshaw 1882: 270), but because he was the first
to work seriously on the classification of the North American fauna. During his scien-
tific activity, which lasted almost 40 years, he described 724 new species-group taxa of
Geadephaga from North America, 439 (61%) of which were not previously described.
LeConte built his collection through his own collecting but also from gifts he received
and identifications he provided to many persons from whom he usually retained all
or some of the specimens. There is also little doubt that his father, Major John Eat-
ton LeConte?, left his collection to his son. Evidence supporting this can be found in

> By 1825, Major LeConte had sent Dejean more than 600 species of beetles (Dejean 1825: xxv). He also
visited Paris in 1828 and gave Dejean a huge [“une immense”] collection of insects from the United
States (Dejean 1828: vi). All species named “lecontei” by Dejean were in the honour of the Major and
not his son.
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LeConte (1856a: 49) when he indicated that his second specimen of Cicindela blanda
“came from the old collection of my father.” LeConte was a generous man and often
offered some of his specimens to visitors (such as Motschulsky [g.2.]) or sent some
to acquaintances (such as Chaudoir [g.2.] and Putzeys [g.2.]) though it seems that he
retained at least one specimen of each species. Unfortunately in the xix Century the
type concept for species-group taxa was not developed and LeConte sometimes gave
the only syntype he had in his collection and retained one or more specimens that
he acquired after the original descriptions. Therefore, syntypes of some of LeConte’s
species are not in his collection. Moreover, syntypes of some of his species are difficult
to find in his collection. LeConte had the habit of mixing the specimens of the new
species he considered later as synonyms with those of the valid species. Since many of
his specimens only bear a colored disc for label, syntypes of several of his species are
not readily ascertainable.

In April 1875, LeConte wrote to his friend Alexander Agassiz, director of the
Museum of Comparative Zoology in Cambridge, and expressed the wish that his col-
lection be deposited at the museum after his death?. His collection was packed and
transported by his longtime friend George Horn. It now stands separate from the
general collection along with that of Horn.

LeConte used small colored paper disks to indicate the provenance of his speci-
mens. The color system used is as follows:

PALE BLUE Lake Superior, Canada

Pink Middle states, i.e., Maryland, Delaware, New York, New
Jersey, Pennsylvania, and possibly also Connecticut and
Rhode Island

PALE PINK Vermont, New Hampshire, Massachusetts

WHITE Northern and eastern states, Canada, and possibly also
Alaska

ORANGE (brick red) Southern and Gulf states, i.e., Virginia, North Carolina,

South Carolina, Georgia, Florida, Alabama, Mississippi,
Louisiana, and possibly also eastern Tennessee and Arkansas

DARK RED Texas

YeLLOW Ohio, Illinois, Indiana, Missouri, western Tennessee, Ken-
tucky, and possibly Iowa and the southern edge of the Great
Lakes

PALE GREEN Nebraska, Kansas, North Dakota, South Dakota, Oklaho-
ma, Colorado, Wyoming, Montana

DARK GREEN New Mexico

Brack Utah

SILVER Arizona and Valley of Gila (so including also southwestern
New Mexico)

4 A copy of the letter was published in 7he Coleopterists Bulletin in December 1961.



Catalogue of Geadephaga (Coleoptera, Adephaga) of America, north of Mexico 19

SILVER WITH EDGE CUT  Baja California, Mexico

GoLD California
DARK BLUE Oregon, Washington
BrowN Russian America, i.e., probably the region around Colony

Ross, a farming community about 75 miles north of San
Francisco along the coast in California, and Alaska

GEORGE HENRY HORrN (1840-1897) COLLECTION

A physician by profession, Horn authored or coauthored more than 250 papers, in
which he described 154 new genera and more than 1,600 new species of beetles,
including 103 North American Geadephaga. Based on the current classification,
75 (73%) of his new geadephagan species had not been described previously. His
collection and library were bequeathed to the American Entomological Society,
which deposited them at the Academy of Natural Sciences in Philadelphia. In
October 1974, the Horn and William G. Dietz collections were delivered to the
Museum of Comparative Zoology in return for the Scudder and Morse orthopter-
oid insects of the MCZ (Philip D. Perkins pers. comm. 2004; see Lawrence 1973:
151). Horn’s collection is preserved along with that of LeConte apart from the
general collection.

Tromas LincorN Casey (1857-1925) COLLECTION

From 1884 to the end of his life, Casey described 1,864 new species-group taxa of
North American Geadephaga; only 307 (16%) had not been described previously
based on current concepts. Still many of his remaining “valid species” have not been
subsequently studied, particularly those belonging to small species of the tribe Har-
palini, and a substantial proportion will certainly end up in synonymy. Furthermore,
several of Casey’s species are valid simply by chance as he did not recognize or study
the proper characters (such as the male genitalia) that distinguished them from their
closely related taxa known at the time. His collection, consisting of almost 117,000
specimens, including name-bearing types for more than 9,200 species-group taxa (Bu-
chanan 1935: 7; Blackwelder 1950: 65), was built through Casey’s own collecting and
by purchases. It was bequeathed to the United States National Museum in Washing-
ton, D.C. Casey (1918: 291) stated that “about a dozen” of his types “disappeared
from ... [his] collection while temporarily at the Cambridge Museum.” The syntypes of
some of these species (e.g., Bembidion militare, Tachys occultator, Amara pallida, Amara
ferruginea, and Amara marylandica among Carabidae) are at the MCZ. Casey did not
designate holotypes as such and therefore, unless he expressly indicated in the original
description that he had but a single specimen or that a lectotype had been designated,
all type specimens in his collection are syntypes.

WiLLis STANLEY BratcHLEY (1859-1940) COLLECTION
Blatchley described 12 new North American carabid species; only two (17%) are con-
sidered valid in this work. His library and large insect collection, which included 470
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name-bearing specimens, were given to Purdue University. Blatchley did not select
type specimens in his publications but subsequently designated lectotypes [as types] for
all the new species he had described (Blatchley 1930: 33-50).

CHARLES FREDERIC AUGUST SCHAEFFER (1860-1934) COLLECTION

Schaeffer, curator of the insect collection at the Museum of the Brooklyn Institute
of Arts and Sciences, described 30 new carabid species; 22 (73%) are still valid to-
day. In 1929, the Brooklyn Museum transferred 37,100 insect specimens, including
many of Schaeffer’s carabid types, to the USNM (Debbie Feher pers. comm. 2008).
Currently the type material of 25 (possibly 26) of Schaeffer’s species-group taxa are
in the USNM. It is clear in his 1910 paper that Schaeffer was selecting one of the
specimens from his series as “the type.” However he may not have labeled them as
such because lectotypes have been designated for several of his new species by vari-
ous authors.

Henry CLinTON FaLL (1862-1939) COLLECTION

A teacher by profession, Fall owned one of the largest private collections of North
American beetles toward the end of his life, with an estimated 250,000 specimens
(including those of Charles Liebeck which came to Fall in the 1930s) representing be-
tween 14,000 and 15,000 species or about 90% of the fauna of the time (Darlington
1940a: 46) if one excludes the “species” described by Casey. Over a period of about 40
years, Fall described 47 new North American carabid species-group taxa; 31 (66%) are
still considered valid today. He left his collection, together with his correspondence,
notebooks, and reprints, to the Museum of Comparative Zoology at Harvard Univer-
sity where his specimens are kept separately at the end of each genus in the general
collection. In one of his 1910 papers, Fall designated holotypes (as “the type”) for the
first time. From this publication, “type” specimens labeled as such in his collection are
considered holotypes. All original specimens of his new species described prior to 1910
should be considered syntypes. Type labels on some of these specimens were probably
added after the publication of the original descriptions.

Roranp Haywarp (1865-1906) COLLECTION

Hayward, a member of the Boston Stock Exchange and of the Boston Society of Natu-
ral History, described 42 new species of carabids from North America, all in the tribe
Bembidiini and the genus Amara. Currently 32 (76%) are considered valid. His col-
lection, which he built through purchases, gifts, exchanges, and his own collecting in
New England as well as in Colorado, Manitoba, and New Brunswick, was bequeathed
to the Museum of Comparative Zoology in Cambridge. Hayward did not designate
type specimens for his new species.

Epwin Coorer VaN DykE (1869-1952) COLLECTION
Professor Van Dyke described 73 new carabid and one new trachypachid species from
North America; 54 (73%) of which had not been described previously based on their
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current status. His collection, consisting of about 200,000 specimens (Essig 1953: 88),
was presented to the California Academy of Sciences in 1924 where the holotypes of all
but three of his 74 new species of Geadephaga are currently stored.

Howarp NotMmaN (1881-1966) COLLECTION

Notman described 38 new carabid species from North America between 1919 and
1929; 21 (55%) had not been described previously based on their current status. In
1948 he donated his entire collection to the Staten Island Institute of Arts and Sci-
ences, where it is still today (Smetana and Herman 2001: 118). Based on Hennessey’s
(1990) type catalogue of that institution, type specimens of all new species Notman
collected himself, most from the Adirondacks where he owned a summer home, are in
his collection in SIM (18 in total). He also described several new species from material
owned by institutions, such as the USNM. Notman did not designate type specimens
in his papers of 1919 and 1920 but did so after.

Classification of Geadephaga

Unfortunately, there is no consensus among coleopterists concerning the classification
of Geadephaga even at the family level. Some authors rank the cicindelids, rhysodids,
and trachypachids as Carabidae while others consider one, two, or all three groups as
distinct families. Even the paussines are sometimes raised to family level by modern
authors. At this time, I prefer to classify the Geadephaga into three families, i.e., Tra-
chypachidae, Rhysodidae, and Carabidae.

Following Jeannel’s (1941b-1942) classification of the carabids of France, a num-
ber of authors, mostly French and Spanish taxonomists, still recognized several families
of “ground beetles.” Such an approach does not add anything to the understanding of
carabid evolution. It simply adds another level to the Linnaean classification. If Jean-
nel’s approach is followed, it could and should have an impact on the classification of
the other adephagan groups, particularly the dytiscids. Since I have been under the
influence of Lindroth’s work on the carabids of Canada and Alaska, Jeannel’s approach
seems to me unjustified.

Following is a discussion of the family-group taxa of Geadephaga.

Family Trachypachidae. Monophyly of this family is well supported by larval and
adult apomorphies (Arndt and Beutel 1995; Beutel 1994; Beutel 1998). The system-
atic position of this group, however, is contentious. Bell (1966b, 1967), Bils (1976),
Evans (1977a, 1985), Hammond (1979), Ward (1979), Burmeister (1980), Rough-
ley (1981), Nichols (1985c), Beutel and Belkaceme (1986), Ruhnau (1986), Beutel
and Roughley (1988), Acorn and Ball (1991), Arndt (1993), Deuve (1993), Arndt
and Beutel (1995), Arndt (1998), and Beutel (1998) provided or discussed elements
suggesting that trachypachids are more closely related to hydradephagans or part of
Hydradephaga (i.e., Dytiscoidea) than to carabids. While most authors have regarded
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the Hydradephaga and Carabidae as distinct phyletic lineages, Bils (1976) and Nichols
(1985¢) argued that the hydradephagan-trachypachid lineage may have arisen within
the Carabidae. Kavanaugh (1986) reevaluated the evidence supporting relationships
of Trachypachidae with Hydradephaga. He concluded that trachypachids could be the
sister-group of carabids and ranked the group as a subfamily within the Carabidae.
Ponomarenko (1977) also postulated, from fossil evidence, that trachypachids and
carabids are sister-groups that evolved from a common eodromeid ancestor. Beutel
and Haas (1996), Kavanaugh (1998: 337), Fedorenko (2009), Dressler and Beutel
(2010), and Martinez-Navarro et al. (2011) found support for monophyly of a clade
including trachypachids and carabids. Recent molecular studies also suggested that tra-
chypachids are more closely related to Geadephaga than to Hydradephaga (Shull et al.
2001; Maddison et al. 2009). In addition, pygidial gland compounds in trachypachids
are more similar to those known from Carabidae than from Hydradephaga (Attygalle
etal. 2004: 586). In this catalogue, trachypachids are included in the Geadephaga and
given family rank.

The Trachypachidae includes two extant genera: Systolosoma Solier with two spe-
cies in Chile and Argentina and Zrachypachus Motschulsky with four species, one in
Eurasia and three in western North America.

Many putative trachypachid fossils were found in Mesozoic deposits of Asia. Pon-
omarenko (1977), who studied the material, included all seven genera of trachypachid
fossils in a distinct subfamily, Eodromeinae. Beutel (1998: 83) pointed out that the
aflinities between trachypachids and eodromeines are unclear because there are no ap-
parent synapomorphic character states between the two groups.

Family Rhysodidae. Traditionally ranked as a distinct family, rhysodids (also known
as wrinkled bark beetles) have been included within the family Carabidae in re-
cent years by several authors following evidence or discussion provided by Bell and
Bell (1962), Bell (1970), Forsyth (1972), Reichardt (1977), Bachr (1979), Beutel
(1990, 1992¢), Yahiro (1996), Bell (1998), Liebherr and Will (1998), and others.
Some authors have treated the group as a tribe related to Scaritini or Clivinini.
Reichardt (1977: 393) stated that rhysodids were “closest” to salcediines and Bell
(1998: 268) even suggested that the genus Solenogenys Westwood, traditionally in-
cluded within the Salcediini, is the sister-group to rhysodids. Erwin (1991a: 10)
on the other hand included rhysodids within his subfamily Psydrinae along with
gehringiines, psydrines, moriomorphines, patrobines, trechines, zolines, pogonines,
and bembidiines. Molecular data published by Maddison et al. (1999: 125) suggest
that rhysodids could be the sister-group to cicindelids and that both could be closely
related to the subfamily Harpalinae. Others taxonomists, however, have continued
to treat the rhysodids as a distinct family. Regenfuss (1975) and Nagel (1979) sug-
gested that the Rhysodidae could be the sister-group of the remaining Geadephaga;
Deuve (1993: 100) the sister-group to the other Adephaga (with the possible excep-
tion of Gehringiinae); Beutel and Roughley (1988) the sister-group of the remaining
Adephaga excluding Gyrinidae; Beutel (1992a, 1993, 1998) the sister-group to Car-
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abidae (without trachypachids). Recently Makarov (2008) found no evidence from
the larval morphology suggesting that rhysodids are specialized Carabidae. Instead
rhysodid larvae share several features with those of the suborder Archostemata. At
this time, I prefer to rank rhysodids as a distinct family based on tradition but also
on the fact that there is no solid morphological or molecular evidence presented to
date pointing out that the Carabidae (with or without trachypachids) are paraphyl-
etic in regard to rhysodids.

About 355 species of rhysodids are currently known and are placed into seven fam-
ily-group taxa, namely Leoglymmiini, Medisorini, Rhysodini, Dhysorini, Sloanoglym-
miini, Omoglymmiini, and Clinidiini. These taxa are usually ranked as subtribes when
rhysodids are included in the carabids. I have followed Bousquet and Larochelle (1993)
in listing them as tribes. Only the last two-mentioned tribes are represented in North
America.

Trise LEocrymmint. This tribe contains a single species, Leoglymmius lignarius (Ol-
liff), from Australia. Contrary to other rhysodids, the minor setae on antennomeres
5-10 are arranged in broad bands encircling the distal third of the segment and the
mentum is separated from the ventral lobe of the gena by a distinct suture in its ante-

rior half.

TriBE MEDISORINI. A single species, Medisores abditus Bell and Bell, belongs to this
tribe. The few known specimens have been found in Cape Province in the Republic of

South Africa.

TriBe Raysopint. This tribe is confined to the Eastern Hemisphere and includes about
25 species in three genera: Rhysodes Germar (two Palaearctic species), Kupeus Bell and
Bell (one New Zealand species), and Kaveinga Bell and Bell (23 Australian species).

TriBe Duysorint. This tribe includes ten species placed in three genera, Dhysores
Grouvelle in Africa, 7angarona Bell and Bell in New Zealand, and Neodhysores Bell and
Bell in South America.

TriBe SLoanoGLymminI. This tribe has been proposed for one species, Sloanoglym-
mius planatus (Lea), endemic to southeastern Australia. The genus is taxonomically
isolated and its relationship to other rhysodid genera is obscure.

TriBE OmocrymminNt. This tribe includes 180 species placed in eight genera. The
group is represented in all zoogeographical regions but less so in Australia, Africa, and
South America (Bell and Bell 1978: 66). The two North American species belong to
the subgenus Boreoglymmius Bell and Bell, of the genus Omoglymmius Ganglbauer,
along with one Japanese species. According to Bell and Bell (1983: 141), the two
North American species are probably more closely related to each other than either is
to the Japanese species.
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Trise CrinipiNI. This tribe contains about 135 species placed in the genera Clin-
idium Kirby, Rhyzodiastes Fairmaire, and Grouvellina Bell and Bell. The species are
found in all zoogeographical regions, including Madagascar, but are absent from the
African continent. The North American fauna has only six species, five in the east and
one in the west, included in the subgenus Arcroclinidium Bell of the genus Clinidium.
This subgenus also contains three Palaearctic species, one in Japan and two in Europe.
According to Bell and Bell (1985: 77), the North American species and the Japanese
one form a clade and the European species another clade. These authors also placed the
Japanese species, C. veneficum Lewis, as the sister-group to C. valentinei Bell of eastern
North America.

Family Carabidae. Monophyly of the Carabidae, as defined here, is not evident. The
layout of the prehypopharyngeal setae in the larvae (Beutel 1993) and the development
of antennal pubescence in the adults (Beutel 1995) have been suggested as synapo-
morphies for the family. However, Arndt et al. (2005: 138) considered these character
states not very convincing given the variation involved in the structures. Recent mo-
lecular sequence analyses conducted by Maddison et al. (2009) found little support for
monophyly of the group no matter if the trachypachids, rhysodids, and/or cicindelids
were included or excluded unless the Carabidae was considered equivalent to the Ge-
adephaga. Therefore, the Carabidae, as defined here, could be paraphyletic in regard to
rhysodids, trachypachids, and possibly even to Hydradephaga.

Carabids are found on all continents, except Antarctica, and on most islands. They
range from well above the arctic circle to Tierra del Fuego and South Georgia in the
Southern Hemisphere. Based on Lorenzs (2005) checklist, 33,920 valid species are
recognized.

The current classification of the Carabidae is based mainly on morphological data
of adults although molecular sequence data have been used recently to discuss various
aspects of carabid phylogeny. Despite several attempts there is no consensus on the
classification of several subfamilies or tribes. This is particularly evident among ‘basal
grade’ carabids.’

Fossils belonging to the family Carabidae are known from the early Jurassic (Pon-
omarenko 1977) which suggests that the family emergence dates back to the beginning
of the Jurassic or the end of the Triassic (Kryzhanovskij 1983). Ponomarenko (1977)
proposed two family-group taxa of Carabidae among Mesozoic fossils, the subfamily
Protorabinae for five genera and the tribe Conjunctiini for two genera.

The world classification of family-group taxa, which has been adopted for the
North American fauna in this catalogue, is outlined in Table 3.

> Following Maddison e# al. (1999: 104), the expression ‘basal grade carabids’ is restricted to lineages

branching off early along the evolutionary path of the family, ‘middle grade carabids’ to the lineages
placed by Jeannel (1941b) in his ‘Stylifera’ and ‘higher carabids” to the numerous lineages currently
included in the subfamily Harpalinae.
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Table 3. Classification of world family-group taxa of Carabidae. Taxa represented in North America are

followed by a dot.
Subfamily Nebriinae Subfamily Siagoninae
Tribe Pelophilini * Tribe Enceladini
Tribe Opisthiini ¢ Tribe Siagonini
Tribe Nebriini ¢ Tribe Lupercini
Tribe Notiokasiini Subfamily Melaeninae
Tribe Notiophilini * Tribe Melaenini
Subfamily Cicindinae Subfamily Gehringiinae
Tribe Cicindini Tribe Gehringiini ¢
Subfamily Carabinae Subfamily Trechinae
Tribe Cychrini * Tribe Trechini ®
Tribe Pamborini Tribe Zolini
Tribe Ceroglossini Tribe Bembidiini *
Tribe Carabini * Tribe Pogonini ®
Subfamily Cicindelinae Subfamily Patrobinae
Tribe Amblycheilini ® Tribe Lissopogonini
Tribe Manticorini Tribe Patrobini *
Tribe Megacephalini Subfamily Psydrinae

Tribe Cicindelini ®

Tribe Psydrini *

Tribe Ctenostomatini

Subfamily Moriomorphinae

Tribe Collyridini Tribe Moriomorphini
Subfamily Loricerinae Tribe Amblytelini
Tribe Loricerini Subfamily Nototylinae
Subfamily Elaphrinae Tribe Nototylini
Tribe Elaphrini ® Subfamily Paussinae
Subfamily Omophroninae Tribe Metriini
Tribe Omophronini ¢ Tribe Mystopomini
Subfamily Migadopinae Tribe Ozaenini ®
Tribe Amarotypini Tribe Protopaussini
Tribe Migadopini Tribe Paussini
Subfamily Hiletinae Subfamily Brachininae
Tribe Hiletini Tribe Crepidogastrini

Subfamily Scaritinae

Tribe Brachinini ®

Tribe Pasimachini ®

Subfamily Harpalinae

Tribe Carenini

Supertribe Pterostichitae

Tribe Scaritini ®

Tribe Morionini ¢

Tribe Clivinini ® Tribe Cnemalobini
Tribe Salcediini Tribe Microcheilini
Tribe Dyschiriini * Tribe Chaetodactylini
Tribe Promecognathini ® Tribe Cratocerini
Tribe Dalyatini Tribe Abacetini ®
Subfamily Broscinae Tribe Pterostichini ¢
Tribe Broscini ® Tribe Zabrini ©
Subfamily Apotominae Tribe Metiini

Tribe Apotomini

Tribe Drimostomatini
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Tribe Chaetogenyini

Tribe Enoicini

Tribe Dercylini

Tribe Atranini ®

Tribe Melanchitonini

Tribe Catapieseini

Tribe Oodini ®

Tribe Lachnophorini ®

Tribe Peleciini

Tribe Pentagonicini ®

Tribe Brachygnathini

Tribe Odacanthini ®

Tribe Bascanini

Tribe Calophaenini

Tribe Panagaeini

Tribe Ctenodactylini ®

Tribe Chlaeniini ©

Tribe Hexagoniini

Tribe Cuneipectini Tribe Cyclosomini ®

Tribe Orthogoniini Tribe Somoplatini

Tribe Idiomorphini Tribe Masoreini

Tribe Glyptini Tribe Corsyrini

Tribe Amorphomerini Tribe Sarothrocrepidini
Supertribe Harpalitae Tribe Graphipterini

Tribe Licinini ® Tribe Lebiini ®

Tribe Harpalini ® Tribe Dryptini

Tribe Geobaenini Tribe Galeritini ®

Tribe Omphreini Tribe Zuphiini *

Tribe Sphodrini * Tribe Physocrotaphini

Tribe Platynini ® Tribe Anthiini

Tribe Perigonini ® Tribe Helluonini *

Tribe Ginemini Tribe Xenaroswellianini

Tribe Pseudomorphini

Subfamily Nebriinae. This subfamily includes the tribes Nebriini, Notiokasiini, No-
tiophilini, Opisthiini, and Pelophilini. All but notiokasiines are Northern Hemisphere
elements and represented in North America. Evidence supporting monophyly of Ne-
briinae is not overwhelming. The only known synapomorphy in the adult stage is the
asetose parameres (Kavanaugh and Negre 1983), a character state found in other, clear-
ly unrelated carabid lineages. Arndt (1993: 21) listed three putative synapomorphies
upon examination of the larval morphology. The molecular data analyses by Maddison
et al. (1999: 125) provided only moderate support for monophyly of the subfamily
and Kavanaugh’s (1998) phylogenetic analysis suggested that this subfamily represents
a grade rather than a clade.

The subfamilies Nebriinae and Carabinae could be closely related as pointed out
by Jeannel (1940: 7), Bell (1967: 105), Beutel (1992c: 57), and Su et al. (2004: 49).
Both groups have open procoxal cavities, contrary to the remaining carabids. In addi-
tion, the external lamella of the metepimeron is completely covered and functionally
replaced by an extension of the hind margin of the anepisternum (Beutel 1992c¢: 57).
Some authors (e.g., Lorenz 2005: 125) also include the cicindines within the subfamily
suggesting a close relationship between these groups. Based on similarities in the geni-
talia, Deuve (1993: 125) raised the possibility that the Hydradephaga, trachypachids,

omophronines, and nebriines form a clade.
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Trise PeropHILINI. This tribe includes a single genus, Pelophila Dejean, which has
been retained in the tribe Nebriini until recently. Two species are known, both living
in the boreal and subarctic regions: one is circumpolar, the other restricted to Canada
and Alaska. Kavanaugh (1996: 34) suggested that the genus represents the sister-group
to the remaining Nebriinae. One of Kavanaugh’s (1998: Fig. 2) cladograms suggested
that Pelophila is more closely related to the tribe Nebriini than are the Opisthiini, No-
tiophilini, and Notiokasiini.

Trise OristHiNI. This tribe includes two genera with five species and is doubtless
monophyletic. Kavanaugh and Negre (1983: 564) argued that opisthiines could be the
sister-group to the remaining Nebriinae. On the other hand, Kavanaugh’s (1996: Fig.
1A) most parsimonious tree suggested that this tribe is the sister-group to Notiophilini
and that these two tribes, along with Notiokasiini, form a clade which represents the
sister-group to Nebriini.

TriBe NEBRriNI. This tribe contains about 600 species in the Palaearctic, Nearctic, and
northern parts of the Oriental Regions. However, the group is clearly more diverse
in the Palaearctic. The main genera of the tribe are Leistus Frolich, Archastes Jedlicka,
and particularly Nebria Latreille with more than 60% of the species. The limits of the
genus Nebria are not quite settled. Kavanaugh (1995, 1996) regarded Nippononebria
Uéno (including Vancouveria Kavanaugh) as the sister-group to Leistus while Ledoux
and Roux (2005) listed Nippononebria and Vancouveria as subgenera of Nebria and
suggested they form the sister-group to Eonebria Semenov and Znojko and Sadonebria
Ledoux and Roux, a complex of 60 Palaearctic species.

TriBe Norioxasint. This tribe contains a single species, Notiokasis chaudoiri Kavanaugh
and Negre, found in South America. Although the relationships of the tribe are obscure
(Kavanaugh and Negre 1983), Kavanaugh (1996: 33) found 12 synapomorphies sup-
porting monophyly of a clade including notiokasiines, notiophilines, and opisthiines.

Trie NotropHILINI. The tribe includes a single genus, Notiophilus Duméril, very
characteristic in the adult stage. The larvae, however, are similar in most structural fea-
tures to those of Nebriini as pointed out by van Emden (1942). Jeannel (1941b: 175)
included Notiophilini, Nebriini (with Pelophila), and Opisthiini in his family Nebrii-
dae, suggesting implicitly a close relationship between the three groups. Kavanaugh’s
(1996: Fig. 1A) most parsimonious cladogram suggested a sister-group relationship
between Notiophilini and Opisthiini based on adult and larval morphological data.
Based on confluent procoxal cavities, Nichols (1985c: Fig. 5) considered the tribe to be
the sister-group to {Omophronini + Trachypachini + Hydradephaga}. Erwin (1991a:
11) noted that notiophilines, along with omophronines, hiletines, and trachypachids,
have the first mesotarsomere slightly dilated and with squamate setae underneath.
However, it remains to ascertain whether this character state is synapomorphic or con-
vergent. Based on female reproductive tracts, Liebherr and Will (1998: 146) suggested
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that the tribe Notiophilini represents the sister-group to {Opisthiini + Nebriini (with
Pelophila) + Omophronini}.

Notiophilines, with about 55 species described to date, live in the Nearctic and
Palacarctic Regions and at higher altitudes in the northern parts of the Neotropical and
Oriental Regions. They are more speciose in Asia than anywhere else. The phylogenetic
relationships of the species have not been studied yet.

Subfamily Cicindinae. This subfamily includes two species, Archaeocindis johnbeck-
eri (Banninger) from the Persian Gulf (Kuwait and Iran) and Cicindis horni Bruch
from the Cérdoba Province of Argentina. Very little can be said at this time about the
relationships of the subfamily except that it represents a basal grade carabid taxon.
Kryzhanovskij (1976a: 87) associated cicindines with paussines (excluding metriines)
and nototylines; Nagel (1979, 1987) and Roig-Jufient et al. (2011) viewed them as the
sister-group to paussines. Ball (1979: 100), however, doubted such proposed affinities
between cicindines and paussines. Erwin (1985, 1991a), followed by Lorenz (2005:
125), included the Cicindini in the Nebriitae. Kavanaugh and Erwin (1991) studied
the structural features and reviewed the relationships of the group. They concluded
that cicindines are best placed in a distinct supertribe near the Nebriitae and Elaphri-
tae (sensu Kryzhanovskij 1976a: 88). Kavanaugh’s (1998: Fig. 3) phylogenetic analysis
using 153 characters of adult external and male genitalic structures suggested that
cicindines may be closely related to omophronines, carabines, cychrines, and cicin-
delines. Aspects of the behaviour and life history of the Argentine species have been
published recently (Erwin and Aschero 2004).

Subfamily Carabinae. This subfamily contains about 1,300 species (Lorenz 2005: [i])
placed in four tribes: Cychrini, Pamborini, Ceroglossini, and Carabini. Most authors
agree that the subfamily is monophyletic. According to Deuve (2004: 32), adults of
this group are characterized by two significant autopomorphies: the presence of two
strip-like apodemes flanking the basal orifice of the median lobe of the aedeagus and
the presence of an alveolus on the epipleurite of the abdominal segment IX at the
opening of the defensive gland. Arndt (1998: 179) noted several autopomorphies in
larvae of Carabinae: an extensive decrease of number of setae on the tergites and ster-
nites with an increase in the number of pores, size reduction of the sensorial appendage
on antennomere III, and a markedly sclerotized body.

Trise CycHRINI This well-defined and likely monophyletic group of about 200 spe-
cies is restricted to the Northern Hemisphere. Osawa et al. (2004: 31) and Su et al.
(2004: 49), based on molecular data, argued that the tribe is probably the sister-group
to the remaining clades of the subfamily. Moore (1966b), Priiser and Mossakowski
(1998: 316), and Arndt (1998: 180), based on morphological data, suggested that
pamborines are the closest relatives to cychrines. Jeannel (1941b: 167) indicated that
cychrines are more closely related to pamborines and ceroglossines than to carabines
(sensu stricto) and calosomatines based on the shape of the parameres.
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Relationships among the four genera have not been investigated. Whether or not
Sphaeroderus Dejean and Scaphinotus Dejean, the two endemic North American gen-
era, are sister-groups, as suggested by Erwin (2007a: 139), remains to be investigated.
For example, Priiser and Mossakowski (1998: 316) listed several putative synapomor-
phies suggesting that Cychrus Fabricius and Sphaeroderus are sister-groups (Cychropsis
Boileau was not included in their analysis). The phylogenetic tree by Osawa et al.
(2004: Fig. 5.2) based on molecular sequence data suggested that Scaphinotus is the
sister-group to the remaining Cychrini and Sphaeroderus the sister-group to Cychropsis.

Trise PaMBORINI. The 13 species currently included in this tribe are placed in two gen-
era: Pamborus Latreille from Australia and the monospecific Maoripamborus Brookes
from New Zealand. Jeannel (1941b: 94) stated that pamborines are more closely re-
lated to ceroglossines than to any other Carabinae.

TriBe CerOGLOSSINI. This tribe comprises only the genus Ceroglossus Solier (eight spe-
cies and 46 subspecies) which is restricted to Chile and western Argentina. The genus has
traditionally been included within the Carabini but recent analyses based on molecular
sequence data suggest that ceroglossines are more closely related to pamborines than to
carabines (Priiser and Mossakowski 1998: 297; Su et al. 2004: 50) or form the sister-
group to the remaining members of Carabinae (Osawa et al. 2004: Fig. 5.2). Arndt
(1998: 179) found evidence from the larval morphology to support the latter hypothesis.

TriBe CaraBINI. Carabines rank among the most popular groups for beetle collectors.
Adults of many species are elegant, colorful, and large (often exceeding 15 mm). Such
interest has generated a market for these beetles, particularly in Europe, and unfortu-
nately also a race to describe new varieties, morphs, and aberrations. More than 1,080
species of Carabini are recognized today worldwide. They inhabit all zoogeographical
regions but are much more diverse in the Palacarctic Region than anywhere else.

The supraspecific classification of Carabini is debated. Some authors recognize
only two genera, Carabus Linnaeus and Calosoma Weber, while others admit many,
more or less clearly defined genera which are often grouped in two subtribes: Carabina
and Calosomatina. I have followed the first approach and list all North American spe-
cies in the genera Carabus (15 species) and Calosoma (41 species). The main difference
between the two genera is the regression (or complete disappearance) of the ostial
ligula of the aedeagus in members of Carabus (Deuve 2004: 33).

Based on morphological (larvae and endophallus of adults) and molecular se-
quence data, Deuve (2004) recognized eight major lineages within the genus Carabus:
Spinulati, Digitulati, Lipastrimorphi, Archicarabomorphi, Tachypogenici, Metacarabi,
Arcifera, and Neocarabi. The North American species are arrayed in nine subgenera:
Carabus s.str. belongs to the Digitulati, Archicarabus Seidlitz to Archicarabomorphi,
Tachypus Weber to Tachypogenici, Megodontus Solier to Neocarabi, and Diocarabus
Reitter, Homoeocarabus Reitter, Aulonocarabus Reitter, Hemicarabus Géhin, and Tanao-
carabus Reitter to Metacarabi.
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Jeannel (1940: 68) recognized two major lineages within the calosomatines: the
Calosomes lobés with a membranous ligula at the proximal opening of the male median
lobe and the Calosomes ongulés with a chitinized ligula. The first lineage is represented
in the Australian and Palaearctic Regions, and by six species belonging to the genus-
group taxa Calosoma s.str. and Calodrepa Motschulsky in the Nearctic Region, the West
Indies, and Mexico. The second lineage was divided by Jeannel (1940: 69-71) into
three clades, the phyletic series of Castrida-Caminara represented in North America by
a single species belonging to the genus-group taxon Castrida Motschulsky, the phyletic
series of Callisthenes represented in the Nearctic Region by 23 species of the taxa Chrys-
ostigma Kirby and Callistenia Lapouge, and the phyletic series of Callitropa represented
in North America by 11 species of Blaptosoma Géhin, Carabosoma Géhin, Camegonia
Lapouge, and Callitropa Motschulsky.

The systematic position of Aplothorax burchelli Waterhouse, a species endemic to
the island of Saint Helena off the west coast of Africa, is controversial. Jeannel (1940)
included the taxon within his Calosomes ongulés but Basilewsky (1972: 18-22) was
convinced that the species is a relict of an old clade that evolved before the splitting of
the Carabus and Calosoma lineages. He advocated placing the species in a distinct tribe
which, in his opinion, was as justified as those of Pamborini and Ceroglossini.

Subfamily Cicindelinae. This group, referred to as the tiger beetles, has been re-
garded traditionally as a distinct family, but more and more coleopterists include it
within the carabids. There is little doubt, based on characters of adults and larvae,
that cicindelines form a monophyletic lineage. Relationships of the group, however,
remain uncertain. It has been regarded as the sister-group to the remaining Car-
abidae by Nichols (1985¢) and as the sister-group to Carabidae (minus paussines)
by Regenfuss (1975). A close aflinity between this subfamily and the Carabinae
has been suggested by Erwin and Sims (1984: 366), Deuve (1993: 160; 2004: 32),
Kavanaugh (1998: 338), and Liebherr and Will (1998: 151), although Liebherr
and Will also emphasized that the Cicindelinae could instead be closely related to
Promecognathini and Amarotypini. Maddison et al. (1999) indicated that most of
their phylogenetic analyses of 18 rDNA place the Cicindelinae and Rhysodidae as
sister-groups, near the Harpalinae. They also pointed out that the alternative place-
ment of the cicindelines outside the Carabidae was more parsimonious than placing
them among the basal-grade carabids. Deuve (2004: 32) noted two exceptional and
primitive character states shared between cicindelines and carabines: presence of the
abdominal tergite X in the male and presence of a phallobase on the aedeagus. He
also pointed out numerous similarities between the two groups: the ectodermal geni-
tal ducts of the females are almost identical with a vagina differentiated in a bursa
copulatrix, the presence of a sclerotized ligular apophysis, the presence of a filiform
spermatheca and absence of an accessory gland, the presence of rod-shaped apophy-
ses on the female abdominal epipleurites VIII allowing the formation of a telescopic
egg-laying tube, the parameres of the aedeagus are glabrous and symmetrical, the
endophallus often shows comparable dentiform sclerites, the digestion is extra-oral,
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and the ventral surface of the adult body often shows metallic coloration, an excep-
tional character state in the Adephaga.

This subfamily currently includes more than 2,500 species distributed worldwide,
except Tasmania, Antarctica, and remote oceanic islands, with the greatest diversity
in the tropics (Pearson 1988). Tiger beetles are classified by most authors, following
Horn (1926), into two major lineages, Alocosternales with a very narrow and deeply
longitudinally-furrowed metepisternum in the adult and Plazysternales with a wider
metepisternum that has either no longitudinal furrow or a horseshoe-shaped furrow
posteriorly. These groups are often listed as supertribes Collyriditae and Cicindelitae
respectively. However, based on a combined analysis of molecular and morphological
data, Vogler and Barraclough (1998: 254) noted that collyridites nested within the
cicindelites, rendering the latter paraphyletic. Arndt (1998: 178) also noted that, based
on larval character states, Cicindelitae and the tribe Megacephalini are not monophy-
letic. Based on the above information, the species of Cicindelidae are simply placed
here in six tribes without further grouping,.

TriBe AMBLYCHEILINI. This tribe includes the genera Omus Eschscholtz and Ambly-
cheila Say represented in North America and Mexico, and the genus Pycrochila Mots-
chulsky with one species in the Strait of Magellan. Amblycheilines have been classified
in the past within the megacephalines but larval characters (Arndt and Putchkov 1997)
and mitochondrial and nuclear RNA gene sequences (Vogler and Barraclough 1998:
251) suggest a basal position for amblycheilines, well removed from the true mega-
cephalines. The tribe, however, may well be a grade rather than a clade. For example,
Arndt (1998: 178) placed Omus as the sister-group to the remaining Cicindelinae
based on larval characters.

TriBe ManTICORINI. This tribe includes 14 species, arrayed in the genera Mantica
Kolbe (one rarely collected species from southern Namibia) and Manticora Fabricius
(13 Afrotropical species). Contrary to other tiger beetles, males of this tribe have asym-
metric mandibles and unexpanded protarsomeres (Werner 2000: 22).

TriBE MEGACEPHALINI. This tribe includes about 200 species arrayed in 11 genera
(see Naviaux 2007: 15). Even without the amblycheilines, monophyly of the tribe is
doubtful. For example, the genus Oxycheila Dejean, traditionally considered a member
of Megacephalini, nested with rather strong support within the basal groups of Cicin-
delini in Vogler and Barraclough’s (1998: 254) cladistic analysis based on molecular
and morphological data.

TriBe CrcinpiLINIL This tribe is by far the most diversified clade of tiger beetles. The
number of recognized genera varies to a great extent among taxonomists. In this work the
98 North American species (202 species-group taxa) are placed in nine genera. All but
two (Cylindera and Cicindela) of these genera are New World endemics. Arndt (1998:
178) stated that Cicindelini forms the sister-group to {Ctenostomatini + Collyridini}.
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TriBe CTENOSTOMATINI. This tribe includes two genera: Crenostoma Klug with about
115 Neotropical species, and Pogonostoma Klug with about 110 Madagascan species.
Members of this tribe are synapomorphic in lacking the articulated hook at the extrem-
ity of the inner lobe of the maxilla (Jeannel 1946: 104).

TriBe CorryripinI. This tribe contains about 335 species in Asia, of which one ex-
tends into the Australian Region. The species are arrayed in two subtribes: Tricondylina
for the genera Derocrania Chaudoir (16 species) and Tricondyla Latreille (about 45 spe-
cies), and Collyridina for the genera Protocollyris Mandl (16 species), Neocollyris Horn
(about 250 species), and Collyris Fabricius (ten species). Naviaux (1994: 149) indicated
the structural differences between the two subtribes.

Subfamily Loricerinae. This subfamily contains a single genus, Loricera Latreille, al-
though some authors have treated Elliprosoma Wollaston, with one species from Ma-
deira, as a distinct genus. The group is restricted to the Nearctic and Palaearctic Regions
with some taxa found on mountains in the northern parts of the Neotropical and Ori-
ental Regions. Loricerini is a basal grade taxon with obscure affinity. Jeannel (1941b:
80) associated loricerines with the Carabinae, Nebriinae, Cicindelinae, Elaphrinae,
Omophroninae, and Siagoninae (including Promecognathus) in his Caraboidea Sim-
plicia, characterized by the absence of metepimeric lobes (Jeannel 1941b: 93). Bell
(1967: 105) included loricerines within his Anisochaeta Isopleuri along with elaphrines,
scaritines, and cicindelines. Arndt (1993: 22) found several common derived larval
features in larvae of Loricerinae and Cicindelinae to suggest a sister-group relationship
between the two taxa. Maddison et al. (1999: 126) pointed out that placement of Lori-
cera within {Migadopini + Amarotypini} received relatively strong support in their 18S
rDNA analyses. These three taxa were also recovered as a monophyletic unit in analyses
of the same gene by Ribera et al. (2005: 290). Vigna Taglianti and Rossi (1998: 515)
indicated that loricerines could be closely related to elaphrines based on the presence
of the same parasitic laboulbeniales species found on these groups. Erwin (2007a: 69)
listed Elaphrini as the sister-group to Loricerini.

Recently Sciaky and Facchini (1999) described a new subgenus (Plesioloricera) for
the new Chinese species L. balli which has eight, instead of 12 or more, striae. This
species could possibly be the most basal taxon of the genus.

Klausnitzer (2003) described a new species, Loricera electrica, based on a larva
found in Baltic amber. He believes the species probably belongs to the pilicornis group
as defined by Ball and Erwin (1969).

Subfamily Elaphrinae. This subfamily includes a single tribe with obscure relation-
ships. Bell (1967) listed the Elaphrini within his fsopleuri along with Loricerini, Scari-
tini, and Cicindelini. Following Jeannel’s (1941b: 214) intuition, both Kryzhanovskij
(1976a: 88) and Erwin (1985: 469) considered the elaphrines as the sister-group to
Migadopini (with and without Amarotypus respectively) and this hypothesis was sup-
ported by Deuve’s (1993: 160) study of the female genitalia and Roig-Junent’s (1998:
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Figs 9-10) parsimony analysis using 33 adult and larval characters. On the other hand,
Goulet (1983: 445) regarded Melaenini and the subtribe Broscina as the taxa most
closely related to Elaphrini. This possibility was found most parsimonious by Mad-
dison et al. (1999) based on their molecular sequence analysis which did not, however,
include melaenine exemplars. In addition, Yahiro (1990: 42) reported a similar type of
alimentary canal in elaphrines and broscines. Roig-Jufient’s (1998) parsimony analysis
shows that elaphrines are not related to broscines. Parsimony analysis based on the
female reproductive tract characters placed Elaphrini as the sister-group to {Opisthiini
+ Nebriini + Notiophilini + Omophronini} or near the Promecognathini and Amaro-
typini (Liebherr and Will 1998: 146).

The tribe is represented only in the Northern Hemisphere and includes three gen-
era, all represented in the Nearctic Region.

Subfamily Omophroninae. This subfamily includes a single genus, Omophron La-
treille. Some authors have suggested that Omophronini, Trachypachidae, and the Hy-
dradephaga form a monophyletic group. Putative synapomorphies proposed for the
complex include the presence, in the larvae, of an undivided cardo and a dorsal inser-
tion of the femoro-tibial extensor (Ruhnau 1986) and, in the adults, the atrophy of in-
tertergal muscle M24 (Bils 1976), partial housing of the procoxae by the mesosternum,
and the prominent prosternal process contacting the metasternum (Nichols 1985c¢).
Deuve (1993: 160) noted the presence of a peculiar sclerotized structure (named “scle-
rite helminthoide”) in the female genitalia of omophronines, nebriines (sensu laro), tra-
chypachids, and the Hydradephaga which raises the possibility of close phylogenetic
aflinities between these groups. Jeannel (1941b: 219) suggested that cicindelines were
most closely related to omophronines. Bell (1967: 106) indicated that Omophronini
might be aberrant Hemipleuri, a group including nebriines (sezsu laro) and carabines
(sensu lato). Kavanaugh (1998: 338), based on a parsimonious analysis of adult charac-
ters, suggested a close affinity between Omophroninae, Carabinae, and Cicindelinae.
Liebherr and Will (1998: 156) listed several “potentially synapomorphic characters”
supporting placement of omophronines with nebriines (sezsu lato) and their preferred
cladogram, based on 20 characters of female ovipositors and reproductive tracts, placed
them as the sister-group to notiophilines. Many authors, however, have treated the
Omophronini as a basal-grade taxon with unclear affinity. Based on larval character
states, Landry and Bousquet (1984) found no evidence to indicate a sister-group to
Omophronini. Such conclusions were also reached by Beutel (1991) from his study of
the larval head and adult thoracic structures. Erwin (2007a: 63) indicated the possibil-
ity that cicindines were closely related to omophronines.

The genus Omophron includes about 70 species and is represented in all zoogeo-
graphical regions except the Australian one. There is no evidence yet known to suggest
that the Nearctic or the Western Hemisphere species form a clade within the genus.

Subfamily Migadopinae. This subfamily currently consists of two tribes: Amarotypini
and Migadopini. One of the main character states of the group is the presence of a
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long scutellar stria reaching the apical declivity of the elytra (Jeannel 1938b: 4) as in
members of Pelophila. This characteristic, however, is absent in members of the genus
Agquilex Moret, which have a short scutellar stria (Moret 2005: 30). Jeannel (1938b) re-
vised the species of migadopines (as Migadopidae) and classified them into two groups:
Monolobinae for the Chilean genus Monolobus Solier (two species) and Migadopinae
for the remaining genera which are represented in South America and in the Australian
Region. He also postulated that elaphrines were without doubt the group most closely
related to migadopines in the Northern Hemisphere (Jeannel 1938b: 10). Moore et al.
(1987: 65) included the migadopines from Australia within the supertribe Elaphritae.

TriBe AMaROTYPINI. This tribe includes a single species, Amarotypus edwardsii Bates,
from New Zealand. Until recently the species was placed in the tribe Migadopini but
it differs by having a setiform unguitractor plate between the tarsal claws which is
missing in migadopines. Erwin (1985: 469) postulated that Amarotypini could be
the sister-group to {Migadopini + Elaphrini}. In Liebherr and Will’s (1998: Fig. 57)
preferred cladogram, based on 20 characters of the female ovipositors and reproduc-
tive tract, amarotypines were positioned as the sister-group to promecognathines. In
Roig-Jufient (2004: Fig. 1) phylogenetic analysis, based on 57 characters of the adult
morphology, the genus Amarotypus Bates nested inside the remaining migadopine gen-
era, as the sister-group to {Calathosoma + Stichonotus}.

TriBE Micaporint. This group of about 30 species in 15 genera is restricted to the
temperate areas of the Neotropical and Australian Regions. Moret (2005: 30) recently
proposed the subtribe Aquilicina for the genera Aquilex Moret (one species in Ecuador)
and Rhytidognathus Chaudoir (one species in Uruguay). He also pointed out the close
relationship between the South American genus Lissopterus Waterhouse (two species
from the Tierra del Fuego Archipelago and Falkland Islands) and the New Zealand
genera Loxomerus Chaudoir (five species) and Calathosoma Jeannel (one species). The
phylogenetic analysis performed by Roig-Junent (2004) do not support Moret’s con-
clusions although Aguilex was recovered as the sister-group to the other migadopine
genera. Liebherr and Will (1998: 147) alluded to the possibility that the tribe is not
monophyletic.

Subfamily Hiletinae. This subfamily includes two genera, Hiletus Schigdte (= Cama-
ragnathus Bocandé) with six species in tropical Africa and Eucamaragnathus Jeannel
with 15 species in the Afrotropical (six species), Oriental (five species), and Neotropi-
cal (four species) Regions. Jeannel (1941b: 80; 1946: 209) postulated that hiletines
were closely related to scaritines (sensu lato) based mainly on the fact that these two
taxa were the only disjuncti (i.e., with disjunct mesocoxae) with the metepimera lobed
as in the conjuncti. Erwin and Stork (1985: 445) believed that hiletines were related to
cnemalobines (as Cnemacanthini), elaphrines, migadopines, promecognathines, pseu-
domorphines, scaritines, and siagonines based on some tarsal character states and sug-
gested that this complex forms the sister-group to the paussine-brachinine clade based
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on the presence of distinct epimera, brushy non-styliform parameres, long empodial
unguitractor plates, and non-conjunct mesocoxae. They also concluded that hiletines
represent the sister-group to {scaritines + cnemalobines (as Cnemacanthini) + pseudo-
morphines} and that this clade was characterized by having a single long guard seta at
the apex of the fifth tarsomere which projects between the two tarsal claws.

Subfamily Scaritinae. This subfamily is inadequately defined and possibly polyphyl-
etic. The species possess a mesothoracic peduncle which frees the prothorax from the
elytra and allows greater mobility (Basilewsky 1973: 9). It includes about 1,870 species
worldwide which are grouped in this work into eight tribes: Pasimachini, Carenini,
Scaritini, Clivinini, Dyschiriini, Salcediini, Promecognathini, and Dalyatini. Until
the subfamily is better defined, it is difficult to comment on its relationships. Jeannel
(1938a: 206) underlined a number of morphological features in the adults suggesting
that scaritines and hiletines shared a common ancestor. Lindroth (1969b: xxiii) hy-
pothesized that the similarities in “habitus and general organization” between scariti-
nes (including promecognathines, clivinines, and dyschiriines) and broscines are prob-
ably an indication of close affinity.

TriBe PasimacHINI. This tribe is represented by the genera Pasimachus Bonelli, with 32
species ranging collectively from southern Canada to Panama, and Mowhotia Laporte,
with three species in eastern Asia. Monophyly of this group is doubtful. Binninger
(1950: 484) noted that if pasimachines and carenines are retained as distinct subtribes,
Mouhotia cannot be placed in either of them and a separate subtribe would need to be
established. To avoid proposing a new family-group name, Mouhotia is included here
in the Pasimachini. Lorenz (2005: 132) included it with the carenines.

Relationships of the tribe have been little discussed. Sloane (1905b: 103) retained
pasimachines and carenines under one family-group name implying a close relation-
ship between the two groups. Nichols (1988a: 214) argued that Pasimachini is the
sister-group to the tribe Carenini.

TriBe CaReNINI. This clade, which is endemic to Australia, includes about 195 species
placed in ten genera. The genus Scaraphites Westwood (seven Australian species), usu-
ally listed as a member of this tribe (e.g., Lorenz 2005: 133), has been removed from
it and placed in the tribe Scaritini by Moore and Lawrence (1994: 512). According to
Moore and Lawrence (1994: 503), carenines represent the sister-group to the remain-
ing Scaritini (sensu lato, i.e., pasimachines, scaritines, clivinines, dyschiriines).

TriBE ScarrTINI. This tribe, with about 495 species in 42 genera, is represented in all
zoogeographical regions but is predominantly tropical. Four subtribes are currently
recognized: Acanthoscelitina (one Afrotropical species in Acanthoscelis Dejean), Oxylo-
bina (about 30 Oriental species in Oxylobus Chaudoir), Scapterina (about 25 Austral-
ian-Oriental-Afrotropical species in Passalidius Chaudoir, Scapterus Dejean, Parathli-
bops Basilewsky, Thlibops Putzeys, and Steganomma Macleay), and Scaritina (including
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the Madagascan storthodontines and dyscherines and the Afrotropical ochyropines
[one species] and corintascarines [one species]), with the bulk of the species. Jeannel
(1946: 220) assigned scapterines to his Clivinitae.

The North American fauna is represented by seven species of Scarites Fabricius.

Trise CLiviNINI. This tribe is the most diversified group of the subfamily with about
60 genera. The inclusion of the clivinines within the Scaritinae has not been challenged
often but parsimony analysis based on the female reproductive tract by Liebherr and
Will (1998) suggests that clivinines could be more closely related to rhysodids than
to scaritines. They also emphasized that the defensive secretions of the pygidial glands
differ drastically between the two groups: clivinines use ketones or quinones while
scaritines eject aliphatic acids.

At least three putative clades are recognized within the tribe and are usually ranked
as subtribes. The forcipatorines, exclusively Neotropical, include the genera Camptidi-
us Putzeys (one species), Camprodontus Dejean (14 species), Forcipator Maindron (four
species), Kultianella Perrault (two species), Obadius Burmeister (two species), and Stra-
tiotes Putzeys (two species). According to Perrault (1994: 686), members of this clade
differ from those of remaining clivinines in having the ligula truncate and glabrous
instead of prolonged and with at least one apical seta, the gula either vanishing posteri-
orly or very narrow instead of wide, the first antennomere asetose instead of having an
apical seta (except in a few genera), the penultimate labial palpomere glabrous (except
in one genus) instead of having two setae (except in some genera), and the clypeus
glabrous (except in two species) instead of having a seta on each side. Another clade,
the ardistomines, is restricted to the Western Hemisphere. Bousquet (2006¢) restrict-
ed the group to the genera Ardistomis Putzeys, Semiardistomis Kult, and Aspidoglossa
Putzeys whose members have a projection on pleurite VII. Kult (1950b) also included
the genus Neoreicheia Kult. Whitehead (in Reichardt 1977: 386, 391) remarked that
Oxydrepanus Putzeys was “doubtless related to Neoreicheia” and probably belonged
to the ardistomine radiation along with such Old World genera as Reicheia Saulcy,
Syleter Andrewes, and allies. Basilewsky (1973: 276) indicated that ardistomines are
relatively closely related to dyschiriines. The third clade, the reicheiines, is represented
only in the Old World and contains many genera including Reicheia Saulcy, Trilophus
Andrewes, Tjphloreicheia Holdhaus, Trilophidius Jeannel, and Leleuporella Basilewsky.

Iablokoff-Khnzorian (1960: 93) described a new genus, Dyschiriomimus, from Bal-
tic amber which he viewed as an intermediate taxon between Dyschirius and Clivina.
However, Fedorenko (1996: 37) believed the taxon is a typical clivinine more closely
related to Trilophus and Oxydrepanus than to Clivina.

TriBe SALcEDIINI. This tribe includes four genera placed in three subtribes following
Bell (1998): Salcedia Fairmaire (nine Indo-African species) in Salcediina, Holoprizus
Putzeys (one Amazonian species) and Solenogenys Westwood (three Brazilian species)
in Solenogenyina, and Androzelma Dostal (one Vietnamese species) in Androzelmina.
According to Bell (1998: 264), salcediines, forcipatorines, and clivinines form a well-
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defined clade supported by the following synapomorphies: the metepimeron is lobate
and overlaps the anterior corners of abdominal sternum 2; the elytron possesses a ven-
tral carina in form of a projected lobe which engages the dorsal angles of abdominal
sternum VII; the labial pits on the mentum each have a posterior duct opening into
the submental suture contrary to other scaritines in which the ducts open anteriad the
suture and distant from it. Bell (1998: 265) also indicated that rhysodids shared three
synapomorphies with salcediines (excluding Androzelma): a kind of coating on the exo-
skeleton, minute and retractile palpi, and a distinct lobe on which the eye is located.
Furthermore among salcediines, members of Solenogenys share two synapomorphies
with rhysodids: the medial margins of the ventral groove of the head are oblique, nearly
straight, and meet near the “neck” condyle and the mandible has a dorsolateral lobe.
Based on the above evidence, Bell (1998: 269) concluded that Solenagenys is the sister-
group to rhysodids.

TriBe DyscHirinI. Relationships of this tribe within the Scaritinae are not docu-
mented. Fedorenko (1996: 37) suggested that dyschiriines share a common ancestor
with clivinines but failed to disclose any characteristics that would support this claim.
Jeannel (1946: 214) combined the ardistomines and dyschiriines in his Dyschiriitae.

TriBE PROMECOGNATHINI. This small and well-defined tribe includes one genus with
two species in western North America and four genera with six species in Cape Province
in South Africa. Jeannel (1941b: 244; 1946: 206) postulated that promecognathines
were closely related to siagonines without, however, offering any evidence. Lindroth
(1961a: 125) and Kryzhanovskij (1976a: 88) associated promecognathines with scari-
tines (sensu lato) implying a close relationship between the two groups. Several apo-
morphic features, including details of the chaetotaxy, structure of the mouthparts and
thorax, and marked similarity in their specialized way of attacking millipedes suggest
that promecognathines could be closely related to peleciines. However, Straneo and Ball
(1989) regarded the similarities between the two groups as evolutionary convergence.

McKay (1991) described a fossil from Cretaceous crater lake deposits at Orapa,
Botswana, under the name Palacoaxinidium orapensis, which he believed represents the
sister-group to the Promecognathini.

TriBe Daryatint. Molecular (Ribera et al. 2005) and morphological (Mateu and Bellés
2004) data suggest that the single, highly modified cave species of this tribe, Dalyat mi-
rabilis Mateu from southeastern Spain, could be the sister-group to promecognathines.

Subfamily Broscinae. This subfamily includes a single tribe with about 290 species
in 34 genera, arrayed in five subtribes (see Roig-Junent 2000): Axonyina (five species),
Broscina (about 75 species), Nothobroscina (about 90 species), Barypodina (about
25 species), and Creobiina (about 95 species). Broscines are represented in all major
regions of the world, except the Afrotropical Region, but are more diverse in the Aus-
tralian Region than anywhere else. They live almost exclusively in temperate areas,
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with only a few groups extending to the edges of the tropics. Several authors have
suggested explicitly or implicitly that broscines are closely related to apotomines but
Liebherr and Will's (1998) morphological data on the female reproductive tract and
the molecular sequence data provided by Maddison et al. (1999) did not support such
an association. Erwin (1991a: 10) included broscines, apotomines, melaenines, and
cymbionotines in his subfamily Broscinae.

Roig-Jufient’s (2000) parsimony analysis based on morphological characters of
adults suggested that the three native North American genera (Broscosoma, Zacotus,
and Miscodera) form a clade.

Subfamily Apotominae. This subfamily includes a single genus, Aporomus Illiger, with
about 15 species in warm temperate and tropical regions of the Eastern Hemisphere
and one species in Brazil. Kryzhanovskij (1976a: 88) and Moore et al. (1987: 122)
associated apotomines with broscines and in several classifications these two groups
are placed sequentially in the text. However, Roig-Jufient’s (1998: Fig. 10) parsimony
analysis using 33 characters placed apotomines as the sister-group to melaenines (no
Cymbionotum exemplars were included). Liebherr and Will (1998: 150) noted that
apotomines do not have conjunct mesocoxae as in broscines and the other members
of Jeannel’s Szylifera and that the placement of apotomines within the Sty/ifera should
be rejected. They placed apotomines as a basal grade with clivinines and rhysodids but
noted they could be closely related to scaritines and hiletines. Molecular data analyzed
by Maddison et al. (1999: 128) did not provide support for a close relationship be-

tween apotomines and broscines.

Subfamily Siagoninae. This subfamily includes three genera, each arrayed in its own
tribe: Enceladus Bonelli, Luperca Laporte, and Siagona Latreille. Relationships of the
subfamily are obscure. Jeannel (1941b: 244; 1946: 2006) associated siagonines with
promecognathines. Erwin (1985: 467; 1991a: 9-10) listed siagonines with amaro-
typines, migadopines, elaphrines, promecognathines, hiletines, pseudomorphines, and
scaritines (including cnemalobines, as Cnemacanthini) in his subfamily Scaritinae. The
preferred cladogram of Liebherr and Will (1998: Fig. 57), based on the female repro-
ductive tract, placed siagonines as the sister-group to the subfamily Carabinae. Some
of the analyses on 18 rDNA performed by Maddison et al. (1999: 127) suggested that
Siagona could be closely related to {Gebringia + Cymbionotum}. Based on a morpho-
logical study of larvae of Siagona and Enceladus, Grebennikov (1999: 9) did not find

evidence to suggest a close relationship for siagonines.

TriBE ENCELADINI. Only the genus Enceladus belongs to this tribe, with one species
found in the Guyana-Venezuelan area, possibly also in Amazonia (Reichardt 1977: 384).

Trise S1aconint. This tribe contains only the genus Siagona with about 80 species in
the Old World. Erwin (1978: 105) listed several apomorphic states shared by Siagona
and Cymbionorum and stated that the two were undoubtedly closely related.
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TriBe LuPErRCINI. Two species of the genus Luperca are included in this tribe, one is
found in tropical Africa, the other on the Indian subcontinent. Erwin (1978: 105)
combined the genus with Siagona and Cymbionotum in his tribe Siagonini which he
included in his subfamily Siagoninae along with the tribe Enceladini.

Subfamily Melaeninae. This subfamily includes one tribe with two genera: Melaenus
Dejean with two species confined to the Oriental Region, Egypt, and the Afrotropical
Region, excluding the Congo Basin and southern parts (Ball and Shpeley 2005: 37),
and Cymbionotum Baudi di Selve with 20 species arrayed in two subgenera, Procoscinia
Ball and Shpeley with two species in northern South America and Cymbionotum s.str.
with 18 species confined to the warmer parts of the Old World. According to Ball and
Shpeley (2005: 22), monophyly of this subfamily is indicated by the very long diver-
ticulum of the spermathecal gland. Prior to these authors, the two genera had been
variously classified. Several authors placed them in separate tribes though suggesting
implicitly or explicitly that they were closely related (e.g., Erwin 1985: 469; Liebherr
and Will 1998: 137). Others have separated the two rather widely. For example van
Emden (1936a: 46) listed Melaenus in his Harpalinae piliferae from which the cym-
bionotines were excluded. Jeannel (1941b: 291-292) placed the genus Melaenus in
his Psydritae along with psydrines, melisoderines (= moriomorphines), and meonines
(= moriomorphines) and included Cymbionotum in a family-group taxon of its own
which he considered closely related to siagonines (Jeannel 1946: 206).

Relationships of the subfamily are unclear. Liebherr and Will (1998: 150) sug-
gested that Melaeninae could be closely related to Clivinini. Roig-Junent’s (1998) par-
simony analysis using 33 characters showed Melaenus to be the sister-group to apoto-
mines; Cymbionotum exemplars were not included in his analysis.

This group has been reported in publications of the x1x and early xx Centuries
under the name Granigerini, because Graniger algirinus Motschulsky, the sole species
included by Motschulsky in his new genus Graniger, was listed in synonymy with Cos-
cinia semelederi Chaudoir (Chaudoir 1876d: 63). Because Coscinia Dejean was a junior
homonym of Coscinia Hiibner, Graniger Motschulsky became the valid name for this
genus. However, Andrewes (1933: 3) showed that Motschulsky’s species was in fact
identical with the ditomine Carterophonus femoralis Coquerel. Cymbionotum Baudi di
Selve was the next available name for the species of Coscinia Dejean.

Subfamily Gehringiinae. This subfamily includes three genera placed in two subtribes:
Gehringiina Darlington with a single western North American species, Gebringia olym-
pica Darlington, and Helenaeina Deuve with four rarely collected species from Egypt,
Turkey, Yemen, and Namibia placed in the genera Helenaea Schatzmayr and Koch and
Afrogebringia Baehr, Schiile and Lorenz. The taxonomic position of the group is debat-
ed. Jeannel (1941b, 1946: 46) combined gehringiines with trachypachids and pauss-
ines (as Caraboidea Isochaeta) and both Lindroth (1969b) and Kryzhanovskij (1976a:
87) associated gehringiines with trachypachids. Bell (1967: 106) indicated that the
form of the palpi and the anterior tibia suggest that gehringiines could be derived from
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the genus Zachys but he also raised the possibility that gehringiines could belong to his
Hemipleuri, a group comprising the nebriines and carabines. In Nagel’s (1987: Fig.
2) cladistic analysis, gehringiines were positioned as the sister-group to {cicindines +
paussines}. Beutel (1992¢) indicated that the isochaetous protibia of gehringiines sug-
gests that the group could be “an early offshoot of the metriine-paussine lineage.” In
listing the tribe in his supertribe Psydritae, Erwin (1985: 468) suggested implicitly that
gehringiines could be closely related to psydrines and patrobines and Lorenz (2005:
243) placed the tribe Gehringiini within the Psydrinae. Deuve (2005) made a detailed
analysis of the morphology of gehringiine adults and concluded that several character
states suggest “a very basal position in the phylogeny of adephagan Coleoptera” for
gehringiines. However he also noted that the peculiar “abdominal type” found in the
group is similar to that of the genus Cymbionotum. A close afhiliation between Gehrin-
gia and Cymbionotum received support from the molecular analysis of Maddison et al.
(1999). Arndt et al. (2005: 140) pointed out that the condition of the protibial spurs
in gehringiines could not be unambiguously assigned to either of the two types found
in other carabids. They noted that if the protibial spurs of gehringiines are considered
to be of the isochaete type, then gehringiines could be the sister-group to Paussinae and
if considered to be of the anisochaete type, they could be the sister-group to Nebriinae.

Subfamily Trechinae. Several authors agree that the tribes Trechini, Zolini, Bembidiini,
and Pogonini are closely related and probably constitute a clade. Monophyly is supported
by characteristic features of the adult morphology (Roig-Junent and Cicchino 2001),
larval morphology (Grebennikov and Maddison 2000: 226; 2005: 44), and 18S riboso-
mal sequence data (Maddison et al. 1999). In addition, males of Trechinae studied lack
chiasmata in meiosis (Serrano 1981) contrary to most other Carabidae, a notable synapo-
morphy (Maddison and Ober 2011: 243). Jeannel (1941b: 299) also included mecyclo-
thoracines in the subfamily (as Trechidae) but most recent authors place them within the
Moriomorphinae. Deuve (1993: 156) included patrobines within the Trechinae.

As discussed under Patrobinae, this subfamily is probably the sister-group to pa-
trobines.

TriBe TRECHINI. A relatively well-defined and very diverse group with more than
2,500 species currently arranged in 170 genera or so. Although represented in all zoog-
eographical regions, the tribe is more diverse in the temperate zones than in the tropics.
Many species are endogean or troglodytic and flightless. Casale and Laneyrie (1982:
7) classified the Trechini into six groups placed in two major complexes, one includ-
ing cnidines, trechodines, and plocamotrechines characterized by the median lobe of
the aedeagus being wide open dorsally, the basal orifice lying between two symmetric
lobes, and one comprising the perileptines, aepines, and trechines with the median
lobe partly closed dorsally, the basal orifice opening on the ventral surface of the basal
bulb. However, this classification has been challenged in recent times. Uéno (1989:
12-13) presented arguments to combine cnidines with perileptines and Grebennikov
and Maddison (2005: 46-47) found evidences in the larval characters that perileptines
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were closely related to trechodines. In this work, the Trechini are grouped into two
subtribes: Trechodina (including perileptines, cnidines, and plocamotrechines) and
Trechina (including aepines).

Based on larval character states, Grebennikov and Maddison (2005) suggested that
Trechini is the sister-group to {Zolini + Bembidiini + Pogonini}. Arndts (1993: 33)
analysis of larval characters suggested that trechines are closely related to tachyines.

The North American fauna comprises about 225 species grouped into nine genera,
all belonging to the subtribe Trechina. Barr (1985a: 351) recognized four series among
the North American genera, the Trechus series with Trechus, the Trechoblemus series
with Trechoblemus, Blemus, Pseudanophthalmus, Neaphaenops, and Nelsonites, the Dar-
lingtonea series with Darlingtonea and Ameroduvalius, and the Aphaenops series with
Xenotrechus. The genus Pseudanophthalmus, whose members are cave inhabitants except
for a few rare occurrences in forest floor humus and in abandoned coal mines, is closely
related to Duwaliopsis Jeannel which includes six edaphic species in the Carpathian and
Transylvanian Alps of eastern Europe. In fact, Barr (2004: 7) listed Duvaliopsis as a
junior synonym of Pseudanophthalmus since both genera are not readily separable on
purely morphological grounds. Xenotrechus, with two species in southeastern Missouri
caves, is apparently the sister-group to the monospecific genus Chaetoduvalius Jeannel
(Barr 2004: 10) of the Apuseni Mountains in the western Carpathians, Romania.

TriBe ZoLiNI. The 57 species of this tribe are currently arrayed in ten genera and three
subtribes: Zolina with 50 species in South America (genus Merizodus Solier) and the
Australian Region (genera Ooprerus Guérin-Méneville, Zolus Sharp, Synteratus Broun,
Percodermus Sloane, Idacarabus Lea, Sloaneana Csiki, and Prerocyrtus Sloane), Sinozo-
lina for the genus Sinozolus Deuve (six Chinese species), and Chalteniina for Chaltenia
patagonica Roig-Jufient and Cicchino of Argentina. Jeannel (1962) recognized two
lineages within Zolina based on structural features of the male genitalia.

Trise BemBipiNt. This relatively well-defined tribe is represented in all zoogeographi-
cal regions of the world. Adults possess characteristic subulate apical palpomeres
(except in Horologion), a condition found otherwise only in gehringiines and a few
trechines. Bembidiines are grouped into six subtribes: Bembidiina, with about 1,350
species, is distributed worldwide but is more diverse in the temperate regions than
in the tropics; Xystosomina is represented in the New World and tropical Australia
(Erwin 1994: 560) by about 125 species with only one (Mioptachys flavicauda) found
in North America; Tachyina (including lymnastines) with nearly 800 species is also
worldwide but, contrary to Bembidiina, is more diverse in the tropics; Anillina with
about 375 minute, apterous, and blind species is distributed in all zoogeographical
regions; Horologionina with a single cave-inhabiting species, known only from the
holotype collected in West Virginia; and Lovriciina represented by four cavernicol-
ous species, placed in three genera (see Giachino et al. 2011), found in the Balkans.
Erwin (1982b: 459) postulated that anillines and horologionines represent a grade
of several lineages derived from Paratachys Casey and allies, a hypothesis refuted by
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Maddison and Ober (2011: 249). Arndt (1993: 33) found a number of putative syna-
pomorphies in larvae of Tachyina and Trechini and suggested that the two taxa are
sister-groups. Grebennikov (2002) and Grebennikov and Maddison (2005), working
with larvae, found evidence suggesting that Anillina is the sister-group to {Tachyina
+ Xystosomina} and that xystosomines are probably nested within the tachyines. Van
Emden (1936a) suggested that Horologion Valentine was closely related to psydrines
and Jeannel (1949b: 93) believed it could be related to patrobines.

Trise Poconint. This tribe is found in all zoogeographical regions of the world but
is more diverse, both in terms of species and lineages, in the Palacarctic Region. All
83 species currently recognized are more or less halobiont and live along sea coasts or
near salt lakes. Jeannel (1941b: 552) stated that this group is related to mecyclotho-
racines (currently placed in the subfamily Moriomorphinae) of the Hawaiian islands
and the Australian Region. Miiller (1975) postulated that Pogonini is the sister-group
to Bembidiini. Based on karyotypic data, Serrano and Galidn (1998: 196) suggested
that pogonines are closely related to Bembidiina. Arndt (1993: 33), working on larval
characters, suggested a close relationship between pogonines and Bembidiini (exclud-
ing tachyines).

Subfamily Patrobinae. This subfamily, which includes the tribes Lissopogonini and
Patrobini, is considered to be the sister-taxon to Trechinae by several authors based on
male tarsal structure (Miiller 1975), larval characteristics (Arndt 1993: 32), and similar
abdominal morphology (Deuve 1993). This association is also supported by molecular
sequence data (Maddison et al. 1999: 128; Maddison and Ober 2011: 243). Erwin
(1985: 469) and Bachr (1998: 363) suggested that patrobines may be closely related
to Moriomorphinae. Jeannel (1941b: 80-81) placed patrobines in his Limbata Stylifera
along with apotomines, broscines, psydrines, moriomorphines, melaenines, trechines,
bembidiines, pogonines, and zolines but indicated that some character states, particu-
larly of the larvae, suggest that they may belong to the Limbata Conchifera.

This subfamily is found in the Northern Hemisphere and Oriental Region. Only
the tribe Patrobini is represented in North America.

TriBE LissoroGoNiInt. This tribe includes a single genus, Lissopogonus Andrewes, with
eight species in Asia. The genus was originally described in the tribe Pogonini and sub-
sequently transferred to the tribe Patrobini by Zamotajlov and Sciaky (1996: 40). Bous-
quet and Grebennikov (1999: 11) alluded to the possibility that Lissopogonus could be a
highly derived taxon related to Patrobus and Platypatrobus based on the shared apomor-
phic condition of the median sulcus of the pronotum being wide and deep in the basal
fifth and reaching the basal edge. Deuve and Tian (2002: 30) suggested that the genus
could belong at the base of the Trechinae and Patrobinae lineages (their Trechidae).

TriBE PaTROBINI. The 215 species or so listed in this tribe are currently arrayed in four
subtribes: Deltomerina with the genus Deltomerus Motschulsky only, Deltomerodina
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with the genus Deltomerodes Deuve, Patrobina with 18 genera, and Platidiolina with
Platidiolus Chaudoir. In a cladistic analysis conducted by Roig-Jufient and Cicchino
(2001: Fig. 1), this tribe is positioned as the sister-group to Amblytelini (currently
included in the Moriomorphinae).

Subfamily Psydrinae. Following Maddison and Ober (2011: 237), this subfamily is
restricted to the tribe Psydrini and includes only six species. Two (Laccocenus ambiguus
Sloane and L. vicinus Moore) lives in southeastern Australia, another one (Psydrus pi-
ceus LeConte) ranges widely across the northern parts of North America, extending
southwards to the mountains of northern California, Arizona, and New Mexico, and
the other three, all members of the genus Nomius Laporte, are restricted to central Af-
rica and Madagascar (two species) or to the Northern Hemisphere although apparently
extinct in Asia (Nomius pygmaeus Dejean). Baehr’s (1998: Fig. 1) preliminary cladistic
analysis using 19 characters of adults suggested that Psydrini could be the sister-group
to {Patrobinae + the remaining Psydrinae [= Moriomorphinae]}. Relationships among
the three genera of Psydrini have not been investigated.

Subfamily Moriomorphinae. Members of this subfamily were traditionally included
in the Psydrinae but recent morphological (Bachr 1998) and molecular data (Maddi-
son and Ober 2011: 237) studies suggest that the Moriomorphinae form a clade and
that the group is not closely related to the true Psydrinae. Bachr (1998: 363) argued
that Patrobinae could be the sister-group to Moriomorphinae. Many moriomorphines
are similar to pterostichines in body form but the presence of a scrobal seta and setose
parameres in almost all moriomorphines, unlike pterostichines, suggest that they are
probably not closely related. Ober’s (2002) phylogenetic analysis based on molecular
sequence data suggested that the subfamily Moriomorphinae, termed “austral psy-
drines,” could be the sister-group to {Brachininae + Harpalinae}.

This subfamily, which includes about 470 species, is represented only in the South-
ern Hemisphere and is particularly diverse in the Australian Region. Five tribes were
traditionally recognized (see Baechr 2004): Mecyclothoracini with about 285 species
placed in the genera Neonomius Moore and Mecyclothorax Sharp; Meonini with about
20 species in the genera Raphetis Moore, Meonis Laporte, Selenochilus Chaudoir, and
Meonochilus Liebherr and Marris; Moriomorphini with six species in five genera, all
endemic to southeastern Australia; Tropopterini with about 50 species in seven genera;
and Amblytelini with six genera and about 95 species endemic to Australia, including
Tasmania. Recently, Liebherr (2011) proposed an entirely new classification, dividing
the moriomorphines into two groups based on characters of the parameres. His clas-
sification is adopted here.

'The genus Bembidiomorphum Champion (two species in Chile), included in this group
since van Emden (1936a: 51), belongs to the Broscini (Roig-Jufient et al. 2008: 212).

TriBe MoriomorprHINI. This group includes about 55 species, all endemic to the
Australian Region, placed in 13 genera: Celanida Laporte (one species), Melisodera
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Westwood (three species), Molopsida White (28 species), Moriodema Laporte (two spe-
cies), Moriomorpha Laporte (one species), Neonomius Moore (three species), Prerog-
mus Sloane (one species), Rhaebolestes Sloane (two species), Rossjoycea Liebherr (one
species), Sitaphe Moore (eight species), Teraphis Laporte (six species), 7heprisa Moore
(three species), and Trephisa Moore (one species). These species are characterized by
having elongate, parallel-sided parameres that are glabrous or sparsely clothed with
very short setae.

TriBe AMBLYTELINI. This tribe contains about 415 species in 12 genera: Amblytelus
Erichson (43 species), Dystrichothorax Blackburn (48 species), Epelyx Blackburn (five
species), Mecyclothorax Sharp (about 280 species), Meonis Laporte (16 species), Meono-
chilus Liebherr and Marris (six species), Paratrichothorax Baehr (one species), Pseudam-
blytelus Baehr (one species), Raphetis Moore (three species), Selenochilus Chaudoir (six
species), Trichamblytelus Baehr (one species), and Tropopterus Solier (four species).
These species are restricted to Australia and New Zealand except those of Mecyclotho-
rax which occur also in New Guinea, Borneo, Java, and the Polynesian islands in the
Pacific Ocean and Tropopterus which are found in Chile and Peru. Amblytelines differ
from members of Moriomorphini by having more setose parameres that are either
shorter, basally broader and narrowly rounded apically or elongate with whiplike apex.

Subfamily Nototylinae. This subfamily includes a single species, Nozorylus fryi
(Schaum), known only from the female holotype collected in the state of Espirito San-
to, Brazil, in the x1x Century. The species is aberrant structurally: it lacks the grooming
structures of the protibiae present in all other Geadephaga except Paussini and lacks the
pubescence on antennomeres 5-10 which is present in other Geadephaga except Tra-
chypachidae, Rhysodidae, and Gehringiinae (Deuve 1994b: 141). Binninger (1927)
suggested that Norotylus Gemminger and Harold was related to Ozaenini, Kryzhanovs-
kij (1976a: 87) associated it with paussines (excluding metriines) and cicindines, and
Erwin (1979: 591) postulated that the species was an independently adapted myrme-
cophile from an ozaenine stock. However, Ball (1979: 100) doubted the possibility of
a close affinity between nototylines and paussines as suggested by the above-mentioned
authors. Deuve (1994b) published a detailed description of the structural character
states of the species and suggested, but with some doubt, a sister-group relationship
between nototylines and paussines. He noted several synapomorphies between the two
groups including the compressed protibia, the tergite IX which is differentiated into
a thin transverse arch, the reduced and lateral position of the laterotergite IX, and the
diffuse dorsal pubescence.

Subfamily Paussinae. There is little doubt that this subfamily constitutes a mono-
phyletic lineage. The known larvae share a unique transformation of the abdomen
in which the epipleurites of the 9th segment are greatly enlarged and fused with the
tergum of the 8th segment to form a plate, displacing the urogomphi and the 10th seg-
ment in a vertical plane (Bousquet 1986). The relationship of the subfamily is highly
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debated but it could be closely related to brachinines. Adults of both groups possess a
two-chambered pygidial gland which produces a quinonoid secretion by mixing hyd-
roquinones and hydrogen peroxide from the inner chamber with enzymes produced
in the outer chamber (Schildknecht and Holoubek 1961); the secretion is discharged
at temperatures of 55-100°C (Aneshansley et al. 1969; Aneshansley et al. 1983). The
structure of the pygidial glands and the chemistry of the secretions are unique among
beetles. However, based on structural dissimilarities, several authors, including Ball
and McCleve (1990), Beutel (1992b), and Geiselhardt et al. (2007), believed that the
similarities in the pygidial gland structures and secretions between the two groups are
convergent.

Erwin and Stork (1985: 445) concluded that paussines and brachinines are closely
related and form the sister-group to a large clade comprising {Elaphrini + Migadopini
+ Siagonini + Promecognathini + Hiletini + Pseudomorphini + Cnemacanthini (=
Cnemalobini) + Scaritini} based on a suite of character states associated with tarsal
claws. Deuve (1988), working on the structures of the last abdominal segments of
adults, supported the view of a close relationship between paussines and brachinines.
However, alternate placements of the paussines have been proposed. Jeannel (1941b:
89) placed trachypachids, gehringiines, and paussines in his Zsochaeta based on the api-
cal position of both protibial spurs. Kryzhanovskij (1976a: 87), followed by Lawrence
and Newton (1995), included the Cicindini and Nototylini within the Paussinae, im-
plying a close relationship between these three elements. Beutel (1995) suggested a
close affinity between paussines and gehringiines. Liebherr and Will’s (1998) preferred
cladogram based on 20 characters of the female ovipositors and reproductive tract
placed paussines as the sister-group to the remaining Geadephaga (excluding trachy-
pachids). An interesting observation is that of Vigna Taglianti and Rossi (1998: 516)
who noted the similarity between the laboulbeniale parasitic species found on the
brachinine Pheropsophus Solier and paussine Pachyteles Perty. They added that pauss-
ines and brachinines “might be more closely related than suggested by morphological
data, thus supporting the result of recent biochemical studies on explosive secretions
of members of these groups.”

Members of this subfamily are currently arrayed in five family-group taxa which
have been ranked differently during the past few decades. In this catalogue, they are
ranked as tribes. All five are probably monophyletic except for the Ozaenini which is
likely paraphyletic. The phylogenetic relationships among extinct and extant genera
have been expressed in a cladogram based on adult and larval characters by Geiselhardt
etal. (2007: Fig. 1).

Trise METRINI This group includes two genera: Metrius Eschscholtz, with two spe-
cies in western North America, and Sinometrius Wrase and Schmidt with a single spe-
cies recently found in Hubei province in China. This tribe is usually listed as the sister-
group to the remaining paussines because of the lack of the apico-lateral fold on each
elytron (flange of Coanda of Stork 1985) characteristic of the remaining paussines.
This fold, located at the opening of the defence gland, is apparently used to deflect
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discharges of secretions from the defence glands as showed by Eisner and Aneshansley
(1982) for the Neotropical genus Goniotropis Gray. However, Vigna Taglianti et al.
(1998: 292), based on a set of 20 larval characters, considered {Metriini + Ozaenini}
as the sister-group to Paussini, suggesting that the elytral fold was secondarily lost in
metriines or that the fold evolved twice in the subfamily.

Trise MystrorPOMINI. This tribe includes only the genus Mystropomus Chaudoir, with
two Australian species. It is probably the most primitive extant genus of the subfamily
excluding metriines. Adult ozaenines, protopaussines, and paussines (sensu stricto) are
synapomorphic in having the elytral fold short, the pterothorax and abdomen parallel-
sided and the epimera and anepisterna largely covered by the elytral epipleura (Beutel
1992c¢: 56). In adults of Mystropomus the elytral fold is markedly long and extends over
the apical half of the elytron (Jeannel 1946: 47).

Trise OzaeNINI This group of about 160 species is mainly represented in the trop-
ics; only a few species enter the southern parts of the Northern Hemisphere in Japan,
China, Taiwan, and southern United States. Ozaenines differ from protopaussines and
paussines by having the mouthparts not modified, and from paussines also in having all
11 antennomeres normally developed. Several authors (e.g., Ball and McCleve 1990;
Nagel 1997: 356; Di Giulio and Moore 2004) believed that ozaenines are paraphyletic
in regard to the remaining Paussinae (excluding mystropomines and metriines). Beutel
(1992b; 1995) and Di Giulio et al. (2003) proposed that the ozaenine genus Physea
Brullé is the sister-group to {protopaussines + paussines} while Ball (in Nagel 1997:
356) regarded Ozaena Olivier as the best candidate based on the enlarged first anten-
nomere and the reduced antennal cleaner of the protibia.

Trise ProToPaUssINI. This tribe includes eight extant Asian species placed in the ge-
nus Protopaussus Gestro. Some authors (e.g., Basilewsky 1953a: 23, 1962a: 6-9; Nagel
1987: 27) associated protopaussines with ozaenines based on the presence of 11 anten-
nomeres in both groups but most have associated them with paussines. Nagel (1997:
348, 356) did not find any derived character states shared between protopaussines and
ozaenines but noted that the small lacinia lacking the dense brushlike pilosity, typical
of other carabids, is a putative synapomorphy for protopaussines and paussines (sezsu
stricro). From a zoogeographic point of view, it is interesting to note that a Tertiary
fossil species of Protopaussus has been described from Dominican amber (Nagel 1997).

TriBe Paussint. This group, also known under the vernacular name “ant nest beetles,”
currently includes about 565 myrmecophilous species arrayed in this work in seven
subtribes: Carabidomemnina for the genera Eohomopterus Wasmann (two Neotropi-
cal species) and Carabidomemnus Kolbe (27 African species); Arthropterina for the
Australian genera Megalopaussus Lea (one species) and Arthropterus Macleay (about 65
species); Cerapterina for the genera Mesarthropterus Wasmann (one species in Ethio-
pia) and Cerapterus Swederus (32 species in the Afrotropical and Oriental Regions with
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two species extending into the Himalayas); Pentaplatarthrina for the genera Hexapla-
tarthrus Jeannel (one Madagascan species) and Pentaplatarthrus Westwood (eight Afro-
tropical species); Homopterina for the genus Homopterus Westwood (12 Neotropical
species); Heteropaussina for the genus Hezeropaussus Thomson (about 25 species in
the Afrotropical and Oriental Regions); and Paussina for the remaining 12 genera
(about 385 species). Luna de Carvalho (1989: 361) used a different approach and
recognized three tribes among his extant Paussinae (Paussini in this work): Cerapterini
(including carabidomemnines, homopterines, heteropaussines, and arthropterines),
Pentaplatarthrini, and Paussini. Within his Paussini, he included the following sub-
tribes: Platyrhopalina for the Asian genera Platyrhopalopsis Desneux (three species),
Platyrhopalus Westwood (14 species), Stenorhopalus Wasmann (two species), Lebioderus
Westwood (seven species), and Euplatyrhopalus Desneux (six species); Ceratoderina
for the genera Paussomorphus Raffray (three Afrotropical species), Melanospilus West-
wood (three Oriental species with one species extending into the Himalayas), and
Ceratoderus Westwood (seven Asian species); Leleupaussina for the genus Leleupaussus
Luna de Carvalho (one Afrotropical species); Hylotorina for the Afrotropical genera
Granulopaussus Kolbe (four species), Hylopaussus Luna de Carvalho (two species), and
Hylotorus Dalman (six species); and Paussina for numerous genera that some authors
sink into one large genus, Paussus Linnaeus (about 330 species in the Old World of
which only two, P favieri Fairmaire and P turcicus Frivaldszk von Frivald, reach Eu-
rope). Nagel (1987, 1997, as Carabidomemnitae) viewed the Carabidomemnina as the
sister-group of the remaining Paussini.

Subfamily Brachininae. There is little doubt that this group, known under the ver-
nacular name “bombardier beetles,” constitutes a monophyletic lineage. The adults
have seven (females) or eight (males) exposed abdominal sterna instead of six as in
other carabids. Such modification provides a greater abdominal mobility, allowing a
more efficient alignment of the defence spray. However, brachinines do not appear
monophyletic in terms of their 185 rDNA (Maddison et al. 1999: 129). The group
has a worldwide distribution but is clearly more diverse in the Southern Hemisphere.
Most authors recognize two main lineages, ranked here as tribes, among brachinines:
Brachinini, represented in most regions of the world including North America, and
Crepidogastrini, restricted to southern India and Africa.

For along time brachinines have been associated with the “Truncatipennes,” an in-
formal name use to group several tribes whose adults have more or less truncate elytra
at the apex. Jeannel (1942, 1949a) included brachinines and pseudomorphines in his
Balteifera, implicitly suggesting a close affinity between the two groups. Liebherr and
Will (1998: 152-153) placed brachinines with the {Harpalinae + Trechinae + Morio-
morphinae}in their study of the female reproductive tract. These authors also alluded
to the possibility of a close relationship between brachinines and clivinines. Analysis
of molecular data presented by Ribera et al. (2005: 289) indicated a close relationship
between brachinines and the subfamily Harpalinae, not with the Paussinae. Maddison
et al. (1999: 129) suggested, from 18S r-DNA sequence analyses, an intriguing pos-
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sibility, that the paussines and brachinines are closely related and that both in turn are
related to Harpalinae. In my opinion their hypothesis is credible.

TriBe CREPIDOGASTRINI. This tribe is mostly represented in the Afrotropical Region
but a few species are found in the Indian subcontinent. It contains the genera Brach-
ynillus Reitter (three species), Crepidogaster Boheman (about 100 species), Crepidogas-
trillus Basilewsky (one species), Crepidogastrinus Basilewsky (one species), Crepidolo-
mus Basilewsky (two species), and Crepidonellus Basilewsky (five species).

According to Erwin (1970a: 27), adults of crepidogastrines differ from those of
brachinines in having the mesepimeron absent or almost so (instead of broad), the
adhesive setae on the male protarsi of the “spongy” type (instead of the “seriate” type),
the terminal palpomeres swollen and usually securiform (instead of subcylindrical or
wedge-shaped), and the gular suture convergent behind (instead of divergent).

Trise BracHININI. This tribe includes about 540 species of which 50, all belonging
to the genus Brachinus Weber, occur in North America. Erwin’s (1970a: 175) study
suggested that all New World species of Brachinus, along with a relict species found in
the Himalayas, form a clade for which he proposed the subgeneric name Neobrachinus.
He also postulated that the subgenus Cnecostolus Reitter, endemic to the Palaearctic
Region, was the sister-group to Neobrachinus. Erwin (1970a: 28) arrayed the brachin-
ine genera into four subtribes: Aptinina, Brachinina, Mastacina, and Pheropsophina.
In his cladistic analysis (Erwin 1970a: Fig. 451), masticines were positioned as the
sister-group to pheropsophines and the two form the sister-group to {aptinines + bra-
chinines}.

Unlike most carabid larvae, those of brachinines are ectoparasites and feed on car-
abid and water beetle pupae.

Subfamily Harpalinae. Harpalinae is the largest subfamily of Carabidae and the one
usually placed at the end of the carabid classification. Molecular data analyses (Mad-
dison et al. 1999; Ober 2002; Ribera et al. 2005) suggest that the subfamily is mono-
phyletic.

In this catalogue, members of Harpalinae are arrayed conveniently in two super-
tribes: Pterostichitaec and Harpalitae. Adults of the vast majority of Prerostichitae,
which includes the tribes Morionini, Abacetini, Pterostichini, Zabrini, Oodini, Pa-
nagaeini, and Chlaeniini in North America, have crossed epipleura and most secrete
something else than formic acid as major constituent of the pygidial glands. Adults of
Harpalitae have non-crossed epipleura and, except in the sole species of Pentagoni-
cini studied, secrete formic acid as major constituent of their pygidial glands as far as
known. The absence of a crossed epipleuron could be an evolutionary feature provid-
ing greater flexibility to aim the powerful formic acid secretion of the pygidial glands.
The presence of a transverse membranous band on the stipes of larvae prompted Arndt
(1998: 184) to suggest that the tribes Licinini and Harpalini, herein included in the
Harpalitae, were closely related to members of Pterostichitae.
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TriBE MorioNINI. This relatively well-defined, likely monophyletic tribe is represent-
ed in all zoogeographical regions of the world but is more diverse in the tropics than
in temperate areas. Its relationships have been debated. Indeed, some larval character
states suggest that morionines could be related to scaritines while some adult character
states suggest they may be related to pterostichines. Bousquet (2001) discussed the
larval character states of morionines in detail and concluded that they do not yield evi-
dence to favor one hypothesis over the other. However, when features of the adults are
also taken into account, there is little doubt that morionines are more closely related
to pterostichines than to scaritines. Recently Will (2004: 218), following Liebherr
and Will (1998: 156), found three “unambiguously optimized and unreversed syna-
pomorphies” suggesting that cnemalobines and morionines are sister-groups. A review
and cladistic analysis of the morionine genus-group taxa have been published recently
(Will 2004).

Moore (1965: 5) included the Australian genus Catadromus Macleay (seven spe-
cies) in the tribe Morionini but his view has not been retained by subsequent authors.

TriBe CNEMALOBINI. This tribe includes only the Neotropical genus Cremalobus Gué-
rin-Méneville (32 species in Chile, Argentina, and Uruguay). Jeannel (1941b: 286)
stated that the genus should be placed near the perigonines and Reichardt (1977: 416)
followed his suggestion. Erwin (1985: 467) associated cnemalobines (as Cnemacan-
thini) with scaritines and clivinines. Arndt (1993: 40) suggested that the tribes Cnem-
alobini and Harpalini form a clade based on larval characteristics. Roig-Jufient (1993:
12) suggested, from a preliminary analysis, that cnemalobines and zabrines are sister-
groups and the two groups are closely related to morionines. Other cladistic analyses
(Liebherr and Will 1998: 156; Will 2004: 217) placed morionines as the sister-group
to cnemalobines. Molecular data (18S rDNA) analyses (Maddison et al. 1999: 129)
did not endorse placement of cnemalobines with Scaritinae but supported an associa-
tion with the subfamily Harpalinae.

TriBe MicrocHEILINI. This tribe includes a single genus, Microcheila Brullé, with
two Madagascan species. Besides their relatively aberrant facies, adults of this group
possess a number of character states unusual for pterostichines. The penultimate labial
palpomere has more than two setae, each sternum possesses a transverse row of setae,
the protibia has a latero-apical dentiform protuberance, all tarsomeres are densely pu-
bescent beneath, and the first four protarsomeres of the male have adhesive setae (Jean-
nel 1948a: 616). The elytral plica is well developed as in members of Pterostichini.
The group was included, along with morionines, chaetodactylines, and pterostichines
(including sphodrines and platynines), in Jeannel’s (1948a: 380) family Pterostichidae.

TriBe CHAETODACTYLINI. This group includes a single genus, Chaetodactyla Tschits-
chérine with 20 species endemic to Madagascar. The species superficially resemble sev-
eral pterostichine taxa but the male protarsomeres are not expanded and have no adhe-
sive setae (Jeannel 1948a: 619). The group was associated with morionines, metiines,
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zabrines, microcheilines, and pterostichines (including sphodrines and platynines) in
Jeannel’s (1942: 734-735) family Pterostichidae.

Alluaud (1935: 28) reported that one of his colleagues rearing pupae of various
insect groups for parasitic Hymenoptera discovered 14 adults of Chaerodactyla emerg-
ing from pupal chambers of two cetonid species. Jeannel (1948a: 620) postulated that
Chaetodactyla females probably lay their eggs on the cetoniid larvae and that the car-
abid larvae remain inside the cetonid pupae, eventually feeding upon them.

Trise CratocerINI. This tribe includes the genera Crarocerus Dejean with two Neo-
tropical species and Brachidius Chaudoir with one australo-oriental species. Chaudoir
(1873a) also listed Basoleia Westwood (= Catapiesis Solier) in this tribe and Lorenz
(2005: 248) also included the genus Oxyglychus Straneo, with one Japanese species,
previously included within the caelostomines (= drimostomatines). Cratocerines have
been little studied and their taxonomic position is not well established. They are usu-
ally placed within the Pterostichini (e.g., Reichardt 1977: 407). Lorenz (2005: 248-
252) combined cratocerines with catapieseines and drimostomatines in his subfamily
Pterostichinae.

TriBe ABACETINI. This tribe is proposed here to include the abacetines proper, the
loxandrines, and the celioscheseines based on a preliminary cladistic analysis conduct-
ed by Will (2000) suggesting that these three groups are closely related. Van Emden
(1949) and Arndt (1988) had already drawn attention to the fact that some putative
apomorphic character states were shared by abacetines (with more than 95% of the
species endemic to the Old World) and loxandrines (with more than 95% of the spe-
cies restricted to the New World). As defined here, this tribe, as well as all three groups
included in it, is inadequately characterized except for some abacetine genera which
have an asymmetrical insertion of the second antennomere in the adults, and some
loxandrine genera which have the first three protarsomeres of the males obliquely ex-
panded. Monophyly of this tribe has not yet been demonstrated.

Trise PrEROSTICHINI. This highly diverse tribe is represented in all continents, except
Antarctica, and the species are found from the arctic regions to the tropics. There are
no structural features yet discovered to suggest that the tribe, as currently conceived,
forms a clade and there is little doubt, as suggested by Ball (1979: 102), that it repre-
sents a grade.

A number of putative clades have been recognized within the pterostichines and
some of them have received formal scientific names. These include, among others, the
euchroines with the genera Borhynoproctus Tschitschérine (one Neotropical species),
Euchroa Brullé (38 Neotropical species), Lobobrachus Sharp (two Neotropical species),
Setalis Laporte (three Australian species) and, according to Will (2000: 64), Microceph-
alus Dejean (15 Neotropical species); the Northern Hemisphere myadines with the
genus-group taxa Aristochroa Tschitschérine (18 Asian species), Myas Sturm (with about
30 species in North America and Asia placed in the subgenus 7rigonognatha Motschul-
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sky and one European species), Steropanus Fairmaire (11 Asian species, some of them
endemic to the Oriental Region), and Xenion Tschitschérine (one European species) to
which Stereocerus Kirby (two Holarctic species) is probably closely related (Bousquet
1999: 85); the trigonotomines (including deliniines) with the genera Delinius West-
wood (three Australian species), Leiradira Laporte (12 Australian species), Lesticus De-
jean (about 100 Asio-Australian species), Trigonotoma Dejean (about 55 Asian species),
and Euryaptus Bates (six Asian species), Pareuryaptus Dubault, Lassalle and Roux (17
Asian species); the Australian darodiliines (including cratogastrines) with the genera
Loxogenius Sloane (one species), Liopasa Tschitschérine (one species), Crarogaster Blan-
chard (five species), and Darodilia Laporte (ten species); the New Caledonian abaco-
morphines with the genera Abacoleptus Fauvel (three species), Abacomorphus Chaudoir
(two species), Platysmodes Fauvel (one species), and Sezalidius Chaudoir (two species);
the molopines with the North American genus Cyclotrachelus Chaudoir (45 species)
and the western Palaearctic genera Abax Bonelli (18 species), Henrotiochoromus Busulini
(one species), Molopidius Jeannel (one species), Molops Bonelli (40 species), Oscadytes
Lagar Mascaro (one species), Percus Bonelli (19 species), Speomolops Patrizi (one spe-
cies), Stenochoromus Miller (one species), Styracoderus Chaudoir (three species), Zany-
thrix Schaum (three species), Zjphlochoromus Moczarski (two species), and Zariquieya
Jeannel (one species) to which Jeannel (1948a: 450-451) added several Madagascan
genera (Abacodes Jeannel, Eucamptognathus Chaudoir, Eudromus Klug, Eurypercus Jean-
nel, and Molopinus Jeannel); and the poecilines as defined by Jeannel (1942: 738) with
the genera Stomis Clairville, Pedius Motschulsky, Argutor Dejean, Orthomus Chaudoir,
Poecilus Bonelli, Phonias des Gozis, Bothriopterus Chaudoir, and Melanius Bonelli. Some
of these groups, such as the poecilines, are probably polyphyletic.

TrIBE ZABRINI. Zabrines are most diversified in the Palaearctic and Nearctic Regions
but are also represented in the mountains of the northern Neotropical, northern Ori-
ental, and eastern Afrotropical Regions. Some authors have recognized several, more
or less clearly defined genera in this tribe, others only two, Amara Bonelli and Zabrus
Clairville, each with many subgenera. Adults of zabrines are structurally most similar
to members of Pterostichini and probably represent a clade within the Pterostichini as
presently conceived.

TriBe METHNI This tribe includes about 75 species restricted to the southern part
of South America, predominantly in Chile and extending north to Peru and east to
southern Brazil, Uruguay, and Argentina. These species are arrayed in the following
genera: Kuschelinus Straneo (one species), Metius Curtis (about 60 species), Abropus
Waterhouse (one species), Antarctiola Straneo (four species) and, according to Will
(2000: 60), Feroniola Tschitschérine (nine species). Metiines are often included within
the Pterostichini.

This tribe has been known in the past under the name Antarctiini. However, be-
cause its type genus Antarctia Dejean is a junior homonym, the family-group name
Antarctiini is permanently invalid (ICZN 1999: Article 39).
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Trise DriMosToMATINI (including cyrtolaines). The association of the Eastern Hemi-
sphere drimostomatines (also known under the name caelostomines) with the Western
Hemisphere cyrtolaines (Cyrzolaus Bates with 11 Middle American species and Bary-
laus Liebherr with two species in the West Indies) was proposed by Liebherr (1986)
and supported by Will’s (2000) preliminary cladistic analysis. The main characteristic
of this group is the inverted aedeagus. However, this modification is absent in some
groups (e.g., Diceromerus Chaudoir) traditionally placed within the drimostomatines
and consequently monophyly of this tribe is uncertain. The drimostomatines include
about 290 species arrayed in 29 genera (Lorenz 2005: 248-252, as Drimostomatina).
The most speciose genera are Caelostomus Macleay (about 160 species, of which one
is adventive in the West Indies), 77ichillinus Straneo (21 species), Platyxythrius Lorenz
(20 species), and Strigomerus Chaudoir (18 species).

The name Caelostomini, proposed by Burgeon (1935: 194), is often used for this
tribe but Drimostomatini, established by Chaudoir (1872c: 283), is older and has
priority. Drimostoma Dejean is usually treated as a junior synonym of Caelostomus
Macleay but the family-group name Caelostomini was not proposed because of the
synonymy of the type genus. Therefore, Article 40.2 of the ICZN (1999) does not
apply in this case.

TriBe CHAETOGENYINI. This South American tribe includes five species of the genus
Chaetogenys van Emden arrayed in two subgenera: Chaerogenys s.str. and Camprotoma
Reiche. The group has been ranked as a subtribe of Pterostichini by some authors, in-
cluding van Emden (1958), Straneo (1977), and Reichardt (1977: 408). However, the
adhesive setae on the male protarsi are of the “spongy” type (Reichardt 1977: 408), not
of the “seriate” type as in other pterostichines. Erwin (1985: 468) associated chaetog-
enyines with cuneipectines, chlaeniines, oodines, and licinines.

TriBE DERcYLINI. The 35 species of this exclusively Neotropical tribe are currently ar-
rayed in one genus (Dercylus Laporte) with four subgenera (Moret and Bousquet 1995:
759): Asporina Laporte (two species), Dercylus s.str., with Dercylodes Chaudoir and Prer-
odercylus Kuntzen as synonyms (12 species), Eurydercylus Moret and Bousquet (seven
species), and Licinodercylus Kuntzen, with Physomerus Chaudoir (a junior homonym)
as synonym (14 species). Chaudoir (1883), Reichardt (1977), and Ball (1979: 102)
suggested that dercylines were closely related to oodines. Moret and Bousquet (1995:
759) stated that the character states of the adult and of the putative larva studied in-
dicate that dercylines are more closely related to oodines and chlaeniines than to pter-
ostichines. Bousquet (1996a: 449) commented that dercylines were closely related to
{oodines + panagaeines + chlaeniines} but that the nature of the relationship remained
to be ascertained. Jeannel (1948a: 626) related dercylines to melanchitonines and Kry-
zhanovskij (1976a: 89) to pterostichines, microcheilines, chaetodactylines, platynines,
zabrines, and cuneipectines without mentioning any character state that would justify
such grouping. The adhesive setac on the male protarsi are of the “spongy” type as in
chaetogenyines, oodines, and chlaeniines.
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Jeannel (1948a: 627) indicated that the genus Dercylinus (one North American spe-
cies), of which he had seen no specimen, probably belongs to dercylines and Lorenz
(2005: 327) listed the genus, along with Evolenes (one North American species), in the
subtribe Dercylina. However, these two genera are typical oodines (see Bousquet 1996a).

TriBe MELANCHITONINI. This tribe currently includes three genera, Melanchiton An-
drewes (a replacement name for Melanodes Chaudoir), Melanchrous Andrewes (a re-
placement name for Patellus Chaudoir), and Dicaelindus Macleay. The lineage contains
about 70 Old World species. As for many other groups, relationships of melanchi-
tonines are unclear. Chaudoir (1883) included Melanchiton and Melanchrous within
the tribe Oodini, likely because of the similar adhesive setae on the male protarsi.
Subsequently, the two genera have been placed by some authors within the Pterosti-
chini. Jeannel (1948a: 626) included them with dercylines in his family Dercylidae but
offered no pertinent evidence to suggest that the group is monophyletic.

Straneo (1950: 65) first included the genus Dicaelindus, previously placed in the
Prterostichini, in this tribe. Adults of Dicaelindus are rather similar phenetically to those
of Melanchiton, but the male protarsi are not dilated and lack adhesive setae. Mono-
phyly of this tribe has not yet been demonstrated.

TriBE OopINI. Members of Oodini sensu stricto share several apomorphic character
states in the adult stage (Bousquet 1996a: 448) suggesting the tribe is monophyletic.
Several authors have included or associated oodines with chlaeniines but the pygidial
gland components suggest rather that panagaeines and chlaeniines are more closely
related to each other than to oodines (Bousquet 1987b). Oodines, panagaeines, and
chlaeniines possibly constitute a clade since the adults (except in some chlaeniines)
have the metepisterna coadunate with the elytral epipleura, a synapomorphic condi-
tion that has probably been secondarily lost in some chlaeniine lineages.

Some groups, such as dercylines, melanchitonines, and geobaenines, are sometimes
included within the Oodini as distinct subtribes. However, there is little evidence that
they are indeed closely related to oodines and in my opinion they should be treated as
distinct tribes.

This tribe is represented in all zoogeographical regions of the world and includes
about 295 species in 32 genera. Jeannel (1949a: 829) recognized three family-group
taxa within the oodines: sphoerodines represented in the Afrotropical Region, oodines
(sensu stricto) represented in all zoogeographical regions, and thryptocerines represent-
ed in the Afrotropical Region.

Trise PELECIINI. Relationships of peleciines are unclear. The group has been associated
with panagaeines by Kryzhanovskij (1976a: 89), Ball (1979), and Erwin (1985: 468)
and included in the superfamily Odacanthomorphi, along with odacanthines, perigo-
nines, lachnophorines, and ctenodactylines, by Jeannel (1948a: 376). Many apomor-
phic features, including some details of the chaetotaxy, structure of the mouthparts and
thorax, and marked similarity in their specialized way of attacking millipedes, suggest
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that peleciines could be closely related to promecognathines. However, Straneo and
Ball (1989) regarded these similarities as evolutionary convergence, not phylogenetic
aflinity. Larvae of Eripus oaxacanus Straneo and Ball, the only peleciine species known
in its larval stage, are similar in some structural features to larvae of Brachinini and
Pseudomorphini but Liebherr and Ball (1990) concluded that these similarities were
an example of convergence due to a similar parasitic lifestyle. Arndt (1993: 36), based
on larval features, suggested that peleciines, panagaeines, licinines, oodines, and chlae-
niines form a clade. Liebherr and Will (1998: 156-157) noted from their analysis of
the female reproductive tract that placement of peleciines as a basal group of pteros-
tichine stock was firmly supported.

Peleciines are restricted to the Southern Hemisphere. Straneo and Ball (1989)
recognized two subtribes: Agonicina for the genera Pseudagonica Moore and Agonica
Sloane of Tasmania and adjacent southeastern Australia, and Peleciina (including di-
sphericines) for the remaining genera which are represented in the Afrotropical, Ori-
ental, and Neotropical Regions. Vigna Taglianti and Rossi (1998: 515) noted that the
laboulbeniale parasitic species found in Agonica and in the moriomorphine genera
Prerogmus Sloane, Theprisa Moore, and Sitaphe Moore were very similar and alluded to
the possibility of a close relationship between agonicines and moriomorphines.

Trise BracuyGNaTHINI. This tribe contains only the Neotropical genus Brachygnathus
Perty (seven species). Relationships of the genus are uncertain. Jeannel (1949a: 849)
associated it with the genus Microcephalus Dejean (as Tichonia Semenov), under the
subfamily name Tichoniitae, and placed it in his family Panagaeidae. Reichardt (1977:
404) noted that inclusion of Brachygnathus in the tribe Panagaeini was doubtful and
that the adults show some similarities to those of peleciines.

TriBe Bascanint. This tribe contains a single genus, Bascanus Péringuey (including
Bascanidius Péringuey), with a few species in eastern and southern Africa. Van Emden
(1936a), Basilewsky (1953a: 164-165), and Erwin (1979) suggested that bascanines
are closely related to panagaeines. Csiki (1933a: 1651) associated the genus with Me-
laenus Dejean.

TriBE PaNAGAEINI. This moderately diverse group occurs in all continents except Ant-
arctica but is much more diverse in the tropics than in temperate regions. Panagaeines,
at least those that have been analysed, secrete phenol through their pygidial glands (see
Schildknecht et al. 1968; Kanehisa and Murase 1977; Moore 1979). This compound is
also found, as far as known, only in some chlaeniines, which suggests that panagaeines
are probably most closely related to chlaeniines. On the other hand, several authors,
including Kryzhanovskij (1976a: 89), consider peleciines as the group most closely
related to panagaeines.

Jeannel (1949a: 849) associated the genus Microcephala Dejean (as Tichonia Se-
menov) with Panagaeini but most authors, including Reichardt (1977: 407), regard it
as a member of Pterostichini.
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TriBe CHLAENIINI. Chlaeniines are found in all zoogeographical regions of the world
but are more diverse, both in terms of lineages and species, in the Afrotropical and Ori-
ental Regions than anywhere else. Jeannel (1949a: 776) recognized six tribes among
chlaeniines and Basilewsky and Grundmann (1955) ten tribes and two subfamilies.
However, following Ball (1960b) and Lindroth (1969a), all the species are grouped
in a single tribe in this catalogue. Several authors have suggested a close relationship
between chlaeniines, panagaeines, and oodines.

Two major groups among Chlaenius species could be distinguished based on defen-
sive secretions of the pygidial glands (see Schildknecht et al. 1968; Kanehisa and Mu-
rase 1977; Moore 1979; Balestrazzi et al. 1985): one secretes phenol, like panagaeines;
the other one quinone. In the first group, the secretory lobes of the pygidial glands are
elongate, in the second one they are shorter and thicker (Kanehisa and Shiraga 1978).
I believe these two groups should be recognized either as genera or subtribes. However,
owing to the lack of information on the pygidial glands and their secretions for many
chlaeniine lineages, such action is futile at this time.

This tribe includes almost a thousand species worldwide arranged in 18 genera
and two subtribes. The 51 North American species are assigned to the genus Chlaenius
Bonelli and arrayed in ten subgenera of which five, Pseudanomoglossus Bell (one spe-
cies), Anomaoglossus Chaudoir (three species), Callistometus Grundmann (one species),
Brachylobus Chaudoir (one species), and Randallius n.subg. (one species), are North
American endemics.

Trie CunerpecTiNI. This tribe includes one genus, Cuneipectus Sloane, with two
flightless species in western Australia. Members of this group have rarely been col-
lected and very little is known about their way of life. Kryzhanovskij (1976a: 89)
listed cuneipectines in his supertribe Pterostichitae along with dercylines, zabrines,
platynines, chactodactylines, microcheilines, and pterostichines. Erwin (1985: 468)
associated them with chaetogenyines, chlaeniines, oodines, and licinines in his super-
tribe Callistitae (= Chlaeniitae). Moore et al. (1987: 215) included them with mori-
onines, pterostichines, abacetines, geobaenines, drimostomatines, and platynines in
their Pterostichitae.

TriBe OrrHOGONINI. This group includes six genera represented in Asia and Afri-
ca only: Orthogonius Macleay (about 240 species), Neoorthogonius Tian and Deuve
(one species), Hexachaetus Chaudoir (nine species), Actenoncus Chaudoir (four spe-
cies), Anoncopeucus Chaudoir (two species), and Nepalorthogonius Habu (one species).
Relationships of the tribe remain unresolved and problematic. Jeannel (1948a: 377)
indicated that orthogoniines and licinines are closely related based on the shape of
the frontale on the cephalic capsule of the larvae. Basilewsky (1953a: 180) associated
them with glyptines, Kryzhanovskij (1976a: 90) with lebiines, anthiines, helluonines,
physocrotaphines, zuphiines, galeritines, and dryptines, and Erwin (1985: 468) with
idiomorphines, catapieseines, and amorphomerines. Ober and Maddison (2008: 18)
found strong support in their phylogenetic analyses based on molecular data sequences
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for a clade comprising orthogoniines, graphipterines, and pseudomorphines. The ge-
nus Glyptus Brullé has been included by some authors within the tribe Orthogoniini,
but both Jeannel (1948a) and Erwin (1985) believe that G/yprus and Orthogoniini are
not closely related. Members of this tribe are termitophilous.

Trise Ip1oMORPHINI. This tribe currently includes the genera Idiomorphus Chaudoir
(three Indian species), Perochnoristhus Basilewsky (one species in Namibia), Rathymus
Dejean (three Afrotropical species), and Strigia Brullé (three Oriental species) arrayed
in two subtribes, Perochnoristhina for the genus Perochnoristhus and Idiomorphina for
the remaining genera (Lorenz 2005: 391). Erwin (1984b: 378) also included the genus
Glyptus in this tribe. Crowson (1980) stated that the genus Perochnoristhus could be
closely related to broscines and apotomines.

TriBe GrypTINI. Glyptini consists of two Afrotropical genera: Neoglyptus Basilewsky
with six species and Glyprus Brullé with two species. Few authors agree on the sys-
tematic position of the group. Jeannel (1948a: 377) associated them with chlaeni-
ines, Basilewsky (1953a: 180) with orthogoniines, and Erwin (1984b: 378) with idi-
omorphines. Both Chaudoir (1850a) and Lacordaire (1854) stated that glyptines were
closely related to the genus Idiomorphus Chaudoir.

TriBE AMORPHOMERINI. This group includes a single genus, Amorphomerus Sloane,
represented by a few species in eastern Africa and Madagascar. Jeannel (1948a: 376)
associated amorphomerines with pterostichines (seznsu lato, including platynines), der-
cylines, and harpalines in his superfamily Harpalomorphi, characterized by having
the mesotibiae spinose and the median lobes of the aedeagi more or less bent, with
the basal bulbs well developed. He also stated (Jeannel 1948a: 731) that the tribe was
more closely related to harpalines than to any other Conchifera groups. Kryzhanovskij
(1976a: 89) associated amorphomerines with harpalines, cnemalobines (as Cnema-
canthini), and agonicines (currently included in the Peleciini) and Erwin (1985: 468)
associated them with idiomorphines, orthogoniines, and catapieseines. The tribe was
listed as part of the tribe Lebiini by Erwin (1979).

TriBE LicININI. A clearly defined, likely monophyletic group with representatives in
all zoogeographical regions of the world. Jeannel (1948a: 377) associated licinines with
pentagonicines, orthogoniines, panagaeines, chlaeniines (including oodines), and glyp-
tines, Kryzhanovskij (1976a: 89) with oodines and chlaeniines, and Erwin (1991a: 10)
with oodines, chaetogenyines, chlaeniines, and cuneipectines. Ball (1992a) considered
the tribe to be the sister-group to {Oodini + Chlaeniini + Panagaeini} and Ball and Bous-
quet (2000: 100) noted that members of the four tribes show similarities in structure of
the male protarsi, genitalia, and larvae. Beutel (1992d) reported several putative synapo-
morphies in larval head structures between Licinini and Panagaeini, and Arndt (1993:
37) noted several synapomorphies in larvae of licinines, panagacines, and peleciines.
However, contrary to the oodine-chlaeniine-panagaeine complex, licinines have simple
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(i.e., non-crossed) epipleura and secrete formic acid as the major constituent of their
defensive glands like harpalines and 77uncatipennes members. Also Ober and Maddison
(2008: 19) found no close relationship between licinines and the chlaeniine-oodine-
panagaeine complex based on their analyses derived from molecular data sequences.
Recently Liebherr and Will (1998: 144) suggested that licinines, orthogonines, pana-
gaeines, melanchitonines, graphipterines, and loxandrines form a clade based on the
presence of a villous canal extended forward on the common oviduct.

The 235 or so species are arrayed in 23 genera distributed among four subtribes

following Ball (1992a).

TriBe HarparLini. This is one of the largest and most diversified carabid tribes. Al-
though its limits are fairly stable, there is as yet no strong evidence to substantiate that
the tribe is monophyletic. Based on a study of the world fauna, Noonan (1976) rec-
ognized four subtribes among harpalines: Anisodactylina, Pelmatellina, Stenolophina
(including polpochilines and pachytrachelines), and Harpalina which he divided into
eight genus-groups, namely Harpali, Selenophori, Bradybaeni, Acinopi, Bleusei, Dapti,
Amblystomi, and Ditomi. Based on a parsimony analysis of molecular sequence data,
Martinez-Navarro et al. (2005) concluded that the subtribe Harpalina was polyphyletic,
that daptines were related to stenolophines, not to Harpalina, that the Selenophori
group was polyphyletic and not related to Harpalina but perhaps to anisodactylines,
that the Amblystomi group may be related to stenolophines instead of Harpalina, and
that the subtribe Pelmatellina was related to stenolophines (see also Martinez-Navarro
et al. 2003) and that the latter could be paraphyletic in regard to the former. They also
advocated raising selenophorines, ditomines, and amblystomines to subtribe level.

Relationships of harpalines to other carabid groups are not well established. In the
course of his work on the French fauna, Jeannel (1942: 575) associated harpalines with
perigonines, anchonoderines, lachnophorines, omphreines, pterostichines (including
platynines), zabrines, chaetodactylines, morionines, and metiines in his superfamily
Harpalomorphi. Later, working on the Madagascan fauna, Jeannel (1948a: 376) unit-
ed the harpalines with amorphomerines, dercylines, melanchitonines, pterostichines
(including platynines), morionines, microcheilines, and chaetodactylines. Kryzhanovs-
kij (1976a: 89) listed harpalines with amorphomerines, cnemalobines, and agonicines
(currently included in Peleciini) in his supertribe Harpalitae. Based on the presence
of a membranous transverse band on the stipes lateroventrally in larvae, Arndt (1998:
184) associated harpalines with morionines, pterostichines, zabrines, panagaeines, pel-
eciines, chlaeniines, oodines, licinines, and cnemalobines. In a cladistic analysis con-
ducted by Roig-Jufient and Cicchino (2001: Fig. 1), this tribe was positioned as the
sister-group to {Platynini + Sphodrini}. Ruiz et al. (2008) indicated that, based on
their molecular data sequence analyses, the tribe Harpalini was the sister-group to
{Sphodrini + Platynini + Pterostichini + Zabrini}.

TriBE GEOBAENINI. The Geobaenini includes a single genus, Geobaenus Dejean,
with four flightless species: three occur in South Africa, one in Australia. The group



58 Yves Bousquet / ZooKeys 245: 1-1722 (2012)

was first included within the tribe Harpalini and associated subsequently with pter-
ostichines. Basilewsky (1949), because of similarity in the adhesive setae on the male
protarsi, suggested that geobaenines could be closely related to melanchitonines,
although later (1950, 1953, 1985) he associated the genus with platynines (as An-
chomeninae or Platyninae). Liebherr and Will (1998: 144) in their study of the
female reproductive tract found an “uncontested synapomorphy” uniting geobae-
nines with lachnophorines, odacanthines (including pentagonicines), and pseudo-
morphines. In these taxa, the spermathecal duct is joined to the common oviduct by
an elongate sclerite.

Trise OmpHREINI. This tribe includes a single genus, Omphreus Dejean (18 species),
which is endemic to the Balkan Peninsula and Asia Minor. Omphreines have been
included within the tribe Platynini by most authors but Jeannel (1942: 577), followed
by Kryzhanovskij (1976a: 89), associated them with perigonines, anchonoderines (in-
cluding atranines), and lachnophorines.

TriBe SPHODRINI. Members of this group have been traditionally included within the
Platynini. However, in recent decades numerous taxonomists dealing with the Palae-
arctic fauna, where this group is by far more diversified than anywhere else, rank this
complex as a distinct tribe. Based on morphological characters, there seems to be little
doubt that the two groups are closely related. However, from molecular data sequence
analyses conducted by Ruiz et al. (2008), this relationship did not receive “the expected
strong support, though it can not be completely dismissed.” The Sphodrini include
about 825 species, arranged in about 40 genera, and are grouped into the following six
subtribes: Atranopsina (about 100 species), Calathina (about 185 species), Dolichina
(17 species), Pristosiina (about 65 species), Synuchina (almost 100 species), and Spho-
drina (about 360 species). Based on Casale’s (1988: 130) cladogram, Dolichina and
Synuchina are sister-groups, and Sphodrina, Calathina, and Pristosiina form a clade
with Pristosiina the sister-group to the other two; the position of Atranopsina is am-
biguous. From the molecular data sequence analyses conducted by Ruiz et al. (2008),
only the position of the subtribe Atranopsina as the sister-group to all other subtribes
was well supported.

Trise Prarynint. This is a large, complex, and worldwide group which is more diverse
in the tropics than in temperate regions. There are no synapomorphies, in either adult
or larval structures, yet discovered to suggest that the tribe represents a monophyletic
lineage. Platynines are combined by various authors with pterostichines based on phe-
netic similarity between the two groups. I believe the two groups are not closely related
because of the differences in elytral epipleuron configurations and pygidial gland struc-
tures and secretions. Basilewsky (1985, as Platyninae) gave an excellent introduction to
the systematics of the group.

Relationships among the North American genus-group taxa have been addressed
but are still inadequately understood. According to Liebherr (1991b: 5), Tetraleucus,
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Anchomenus, Sericoda, and Elliptoleus form a clade characterized by the synapomorphic
condition of the female spermatheca having a basal reservoir and a long apical fila-
ment. Within this clade Zerraleucus is the sister-group to the remaining taxa. Liebherr
and Schmidts (2004: 168) parsimony-based cladistic analysis led to the recognition
of four subgenera within the genus Agonum forming two clades, {Platynomicrus Ca-
sey + Europhilus Chaudoir} and {Agonum s.str. + Agonothorax Motschulsky (= Olisares
Motschulsky)}. Liebherr and Schmidt (2004: 153) suggested a sister-group relation-
ship between the genus Agonum and the African taxa described in combination with
Agonidium Jeannel and Neobatenus Jeannel as well as several others described under
Megalonychus Chaudoir.

TriBe PErRIGONINI. This small tribe is represented by about 115 species arranged in
five genera. The place of the tribe within the carabids is unsettled. LeConte and Horn
(1883: 35) and Sloane (1923: 248) included it as a separate group within the Plat-
ynini; Jeannel (1942: 577) as a distinct subfamily within his family Perigonidae along
with anchonoderines, omphreines, and lachnophorines and later (Jeannel 1948a: 376)
as a distinct family within his superfamily Odacanthomorphi along with lachnopho-
rines, odacanthines, ctenodactylines, and peleciines. Kryzhanovskij (1976a: 89) fol-
lowed Jeannel (1942) and combined the tribes Perigonini, Lachnophorini (including
anchonoderines), and Omphreini in his supertribe Perigonitae. Erwin (1984b: 375)
placed this tribe in his supertribe Lebiitae along with amorphomerines, catapieseines,
graphipterines, tetragonoderines, masoreines, pentagonicines, odacanthines, and lebi-
ines. Later (Erwin 1991a: 10) the amorphomerines and catapieseines were excluded
from the Lebiitae.

The North American fauna includes two species of the genus Perigona Laporte
which contains about 100 species worldwide. One of our species is adventive and the
second one is endemic to the eastern part of the continent.

Trise GINEMINI. This tribe includes a single species, Ginema thomasi Ball and Shpeley,
known from a single female specimen collected in the departament of Santa Cruz in
Bolivia. Ball and Shpeley (2002a: 96) noted some marked similarities between this
genus and members of Cyclosomini but still postulated a rather isolated position in the
rank of the more derived Harpalinae lineages.

Trise Enorcint. This tribe includes two South African genera: Enoicus Péringuey with
one species and Abacetodes Straneo (= Phimus Péringuey, a preoccupied name) with
four species. Basilewsky (1985: 15-16) associated enoicines with platynines, geobae-
nines, and sphodrines while earlier (Basilewsky 1953a: 61) he included them within
the platynines (as Anchomenini).

TriBe ATRANINIL This tribe contains only two species, both included in the genus
Atranus LeConte: one lives in Europe and the Caucasus, the other one in eastern North
America. The systematic position of the genus has been debated. Dejean (1828: 122)
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described the North American species in the genus Anchomenus Bonelli, currently
placed within the Platynini. LeConte (1847: 438; 1861a: 28), Seidlitz (1887: 10),
and Sloane (1923: 250) associated the genus with chlaeniines, LeConte and Horn
(1883: 37), Fauvel (1888: 15), and Jeannel (1942: 582) with anchonoderines, and Ball
(1960b: 136), Lindroth (1966: 648), Liebherr (1986: 20), Kryzhanovskij et al. (1995:
118), and several others with platynines. Adults and larvae of Atranus possess several
structural features not exhibited in other Platynini. In my opinion the morphological
evidence relating Azranus to platynines is weak and for that reason the genus is retained
here in its own tribe. Analysis of the pygidial secretions could be useful to indicate if
the genus is more closely related to chlaeniines or to the platynine-anchonoderine line-
age. Basilewsky (1962b: 155) believed the genus was more closely related to platynines
than to any other group suggested to date, but because the adhesive setae on the male
protarsi are of the “spongy” type rather than the “seriate” type, he advocated placing
it in a distinct subfamily. Phylogenetic relationships as inferred from 28S ribosomal
DNA and the wingless gene conducted by Ober and Maddison (2008) placed Azranus
as the sister-group to the Platynini.

Trise CatapieseINI. This small Neotropical tribe includes two genera, Cazapiesis Brul-
1é with eight species and Homalomorpha Brullé with one species, ranging collectively
from southern Mexico to northeastern Argentina. Catapieseines have been placed by
some authors (e.g., Reichardt 1977) in the vicinity of the Morionini and Pterostichini.
Lorenz (2005: 248) included them within the tribe Cratocerini, in his subfamily Pter-
ostichinae, along with drimostomatines. Ober and Maddison (2008: 16), following
Erwin (1984b: 375), placed them in their lebiomorph assemblage pointing out that
catapieseines have truncate elytra and specialized eighth abdominal tergite turrets like
the remaining lebiomorph taxa. Horn (1881: 163) believed that Catapiesis (as Bas-
oleia) has a close relationship with the Helluonini. Erwin (1985: 468) listed the group
within his supertribe Orthogoniitae along with idiomorphines, amorphomerines, and
orthogoniines.

TriBe LacuNorHORINI (including anchonoderines). This small tribe includes about
120 species in ten genera. There is no solid structural or molecular evidence that would
suggest this group is monophyletic. Its relationships have been discussed by several
authors. Jeannel (1942: 578), followed by Kryzhanovskij (1976a: 89), associated lach-
nophorines with perigonines, anchonoderines (including Asranus), and omphreines.
Liebherr (1988) suggested that lachnophorines derived from a platynine-like ancestor.
He also included calophaenines within lachnophorines but Ball and Bousquet (2000:
107), following Erwin (1991b: 44), placed them with ctenodactylines.

The Lachnophorini are represented in the New World, and by one Indo-African
species, Selina westermanni Motschulsky. Jeannel (1948a: 744) also considered the
genus Amoebea Péringuey (one Afrotropical species) as lachnophorine. However, the
name is a junior synonym of Smeringocera Chaudoir (six species) which belongs to the
tribe Odacanthini (see Lorenz 2005: 444).
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In Liebherr’s (1988) parsimony-based cladistic analysis of the West Indies lachno-
phorines, the taxa with setose body and setose maxillary palpomeres, represented by
the genera Euphorticus, Calybe, and Lachnophorus, constituted a clade.

TriBe PENTAGONICINI. Few characteristics hold the pentagonicines together and this
tribe is possibly polyphyletic. Jeannel (1949a: 767) included pentagonicines in his
superfamily Callistomorphi, along with licinines, orthogoniines, panagaeines, chlae-
niines, and glyptines, and indicated that pentagonicines are best placed near licinines.
Moore (1966a: 162) wrote that larval characters of the pentagonicine Scopodes “sug-
gest a rather close affinity with the Odacanthinae.” Liebherr (1988) included penta-
gonicines within the Odacanthini based mainly on the structure of the spermatheca,
and Ober and Maddison (2008: 17) found support from their molecular data for such
a relationship. Erwin (1984b: 375) placed this tribe in his supertribe Lebiitae along
with amorphomerines, perigonines, catapieseines, graphipterines, tetragonoderines,
masoreines, odacanthines, and lebiines. The author later adopted a similar arrange-
ment (Erwin 1985: 468), with the exclusion of amorphomerines and catapieseines
and the inclusion of lachnophorines. It is of interest to note that the sole species of
pentagonicines studied (Scopodes boops Erichson) produces a saturated acid as major
component (Moore 1979) of the pygidial glands, while members of the so-called
Truncatipennes, with which this tribe is usually associated, produce formic acid (see
Schildknecht et al. 1968; Moore and Wallbank 1968; Kanehisa and Murase 1977;
Moore 1979).

This tribe includes close to 170 species in the world. Only six, all in the genus Pen-
tagonica Schmidt-Gobel (86 species worldwide), are found in North America.

TriBe OpacanTHINI. The Odacanthini, with about 300 species in 30 genera, con-
stitutes a moderately diverse group represented in all zoogeographical regions. They
are more diverse in the tropics than in temperate regions. Several authors believed the
group to be closely related to ctenodactylines, and both groups have been combined in
a single tribe by some (Csiki 1932b, Liebke 1938, van Emden 1942). Jeannel (1948a:
376) associated odacanthines with perigonines, lachnophorines, ctenodactylines, hex-
agoniines, and peleciines, and Basilewsky (1962b: 154) with lachnophorines. Liebherr
(1988) concluded that odacanthines (including pentagonicines) have a sister-group
relationship with lachnophorines (including calophaenines) based on the presence of
a bipartite spermatheca. However, phylogenetic analyses based on molecular data se-
quences presented by Ober and Maddison (2008: 5) did not support odacanthines and
lachnophorines as a clade but did support a close relationship between pentagonicines
and odacanthines and between calophaenines and lachnophorines. Erwin (1985: 468)
placed the tribe Odacanthini within his Lebiitae along with perigonines, lachnopho-
rines, graphipterines, tetragonoderines, cyclosomines (as Masoreini), pentagonicines,
and lebiines.

The tribe is represented in North America by six species belonging to the New
World genus Colliuris DeGeer, which currently includes about 80 species.
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Trie CaLorHAENINI. This tribe includes two Neotropical genera: Calophaena Klug
(48 species) and Calophaenoidea Liebke (one species). Calophaenines have been placed
in the tribe Odacanthini (Horn 1881: 147; Bates 1883a: 163; Reichardt 1977: 435;
Lorenz 2005: 439), Lachnophorini (Liebherr 1988: 18), or Ctenodactylini (Erwin
1991b: 44; Ball and Bousquet 2000: 107). Liebherr’s (1988) assumption of a relation-
ship with lachnophorines received support from most molecular analyses conducted
by Ober and Maddison (2008: 17). The association of calophaenines with ctenodac-
tylines is based on similarity of the adhesive setae under the tarsomeres (Stork in Ball
and Bousquet 2000: 107). Unitil the relationship of calophaenines is better established
I prefer to place them in a distinct tribe.

Trise CTENODACTYLINI. This tribe is represented only in the New World and includes
about 115 species in 18 genera. Most recent authors agree that this group is closely re-
lated to the tribe Hexagoniini of the Eastern Hemisphere. Only three species are found
north of Mexico and they belong to the genus Leprotrachelus Latreille along with about
30 more species in the tropics.

The main characteristic of the Ctenodactylini and Hexagoniini is the inverted me-
dian lobe of the aedeagus as in the drimostomatines.

Trie Hexaconnn. This tribe contains 65 species in three genera: Hexagonia Kirby
(47 species in Asia, Africa, New Guinea [one species], and Australia [one undescribed
species, ¢f- Darlington 1968: 202]), Dinopelma Bates (13 species in the Oriental Re-
gion), and Omphreoides Fairmaire (five Madagascan species). Vigna Taglianti and Rossi
(1998: 515) indicated that hexagoniines could be related to odacanthines based on
similar parasitic laboulbeniales.

TriBe Cycrosomint. This tribe is used here in a restricted sense (see Ball and Bous-
quet 2000: 109). It includes about 120 species, predominantly tropical, placed in
four genera: Mnuphorus Chaudoir with 11 species in the Palaearctic Region; Cy-
closomus Latreille with 13 species in the Afrotropical and Oriental Regions; Cyclicus
Jeannel with 22 species in the Afrotropical and Oriental Regions; and Zetragonoderus
Dejean represented by about 80 species in the Afrotropical, Oriental, Neotropical,
and Nearctic Regions, and on the southern fringe of the Palaearctic Region. Several
authors, including Jeannel (1949a: 860) and Basilewsky (1984: 527), have consid-
ered the New World genus Nemorarsus LeConte as related to cyclosomines, but fol-
lowing Ball (1960b: 157) and Lindroth (1969a: 1014) the genus is listed here in the
tribe Lebiini.

Cyclosomines are associated with somoplatines, graphipterines, corsyrines, mas-
oreines, and sarothrocrepidines by most authors based on the presence of long tibial
spurs in adults. However, Ball and Bousquet (2000: 109) remarked that the complex
as a whole is probably not monophyletic. Molecular analyses published by Ober and
Maddison (2008: 17) did not support a close relationships between cyclosomines (sen-
su laro, i.e., including somoplatines, corsyrines, masoreines, and sarothrocrepidines)
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and graphipterines but suggested they may be associated with members of dromiine
and / or cymindidine lebiines.

Trise Somorrating. Ball and Bousquet (2000: 109) restricted this tribe to the genera
Somaoplatus Dejean (14 Indo-African species), Somoplatodes Basilewsky (two Afrotropi-
cal species), and Lophidius Dejean (one Afrotropical species), with Paralophidius Ba-
silewsky recently placed in synonymy with Somoplatus (Schiile 2009: 461). Basilewsky
(1986) listed these genera as part of his tribe Masoreini.

TriBE Masoreint. This tribe, as restricted by Ball and Bousquet (2000: 109), com-
prises the genera Masoreus Dejean (seven Palacarctic species), Atlantomasoreus Mateu
(two Moroccan species), Anaulacus Macleay (38 species), and Leuropus Andrewes (one
Oriental species). Odontomasoreus Darlington (one species from New Guinea), listed
as a distinct genus by Lorenz (2005: 451), has been considered a subgenus of Anaulacus
by Ball and Shpeley (2002b: 279). Jeannel (1949a: 860) associated masoreines with
cyclosomines and nemotarsines.

Trise CorsyrinI. This tribe comprises the Palacarctic Asian genera Corsyra Dejean
(one species) and Discoptera Semenov (five species). Jeannel (1949a: 860) included
them with masoreines and Ball and Bousquet (2000: 109) with graphipterines. These
authors did not offer evidence to support their groupings.

TriBE SAROTHROCREPIDINI. This tribe is represented by a single genus, Sarothrocrepis
Chaudoir, with 26 Indo-Australian species. Jeannel (1949a: 860) associated the genus
with graphipterines, masoreines, cyclosomines, and nemotarsines.

TriBE GRAPHIPTERINI. This tribe, represented in Africa and the Middle East, includes
the genera Graphipterus Latreille (about 145 species), Piezia Brullé (18 species), and
Trichopiezia Negre (one species). Jeannel (1949a: 860) associated graphipterines with
sarothrocrepidines, masoreines, cyclosomines, and nemotarsines and Kryzhanovskij
(1976a: 90) with the same groups with the exception of the nemotarsines. Ober and
Maddison (2008: 17) found no support from their molecular analyses for a close re-
lationship between graphipterines and cyclosomines (sensu lato). Instead they found
graphipterines to be closely related to pseudomorphines and orthogoniines.

Trise LeEBIINI. A markedly complex, worldwide tribe undoubtedly more diverse both
in terms of species and lineages in the tropics than in temperate regions. No synapo-
morphy is known to suggest that this tribe constitutes a monophyletic lineage and
Ober and Maddison (2008: 18) did not recover a monophyletic Lebiini in their analy-
ses based on molecular data sequences. The supraspecific classification is not estab-
lished clearly since most modern studies on lebiines have focussed on regional faunas.
The systematic position of some groups within the Lebiini is still debated. For example,
the genus Celaenephes Schmidt-Gobel has been considered the most ancestral group
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of extant lebiines by Shpeley et al. (1985) but as a platynine by Basilewsky (1984). In
phylogenetic analyses derived from molecular sequence data by Ober and Maddison
(2008: 18), Celaenephes was not clearly associated with members of Lebiini.

Relationships of the tribe are not clearly understood. Jeannel (1948a: 378) included
lebiines with anthiines, helluonines, dryptines, galeritines, physocrotaphines, zuphiines,
and calophaenines in his superfamily Lebiomorphi. Kryzhanovskij (1976a: 90) used a
similar grouping with the exception that he also included orthogoniines, a group that
Jeannel (1948a: 377) and Basilewsky (1984: 528) included within the Callistomorphi
(i.e., pentagonicines, licinines, panagaeines, chlaeniines, and glyptines). Erwin and Sims
(1984: 357) and Erwin (1985: 468) associated lebiines with perigonines, lachnopho-
rines, graphipterines, cyclosomines, masoreines, pentagonicines, and odacanthines.

The 220 genera currently recognized within this tribe are arrayed in the following
16 subtribes (see Ball and Bousquet 2000: 110): Celaenephina, Pericalina (including
coptoderines and eucheilines), Sugimotoina, Actenonycina, Apenina, Cymindidina,
Dromiusina, Lebiina, Physoderina, Metallicina, Agrina, Calleidina, Gallerucidiina,
Peliocypadina, Demetriadina, and Nemotarsina. In the phylogenetic analyses from
molecular data published by Ober and Maddison (2008), a small number of clades
within the Lebiini were supported but none of these corresponded to the current sub-
tribes, and the subtribes were not recovered as monophyletic.

Trise DrypTINI. Dryptines have been included within the galeritines by several au-
thors (including Darlington 1971: 198). The two lineages are now placed in different
tribes but most authors agree that they are closely related. Dryptines and galeritines
share some character states with zuphiines and these three groups, referred to as su-
pertribe Zuphiitae by Erwin and Sims (1984: 356) and Erwin (1985: 468), probably
constitute a clade. Basilewsky (1960) recognized six dryptine genera in the world, only
one of them, the monobasic Amazonian Neodrypra Basilewsky, is found in the New
World. Most species are tropically-adapted in the Afrotropical, Australian, and Orien-
tal Regions, with a few species in the southern parts of the Palaearctic Region.

TriBe GALERITINI. This tribe is represented in all zoogeographical regions but is more
diverse in the tropics than in the temperate zones. Basilewsky (1963b: 7) and Ball
(1985) have recognized two lineages within galeritines, treated as subtribes by Ball
(1985): Planetina for the genus Planetes Macleay (27 species in the Eastern Hemi-
sphere) and Galeritina for the remaining genera. Lorenz (2005: 507), however, in-
cluded planetines in zuphiines and Ober and Maddison (2008: Fig.5) found support
for such a grouping in some of their analyses and reported that the tribe Galeritini was
not monophyletic, based on their molecular data analyses. As indicated previously, this
tribe is probably closely related to the Dryptini and Zuphiini.

Trise ZurHnNI. This group is represented in all zoogeographical regions of the world
but is more diverse in the tropics than in temperate regions. Zuphiines are grouped
by some authors (e.g., Basilewsky 1962a: 100-101) into three subtribes: Leleupidiina,
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Patriziina, and Zuphiina. Bachr (1985) briefly discussed the status of each of these
subtribes. On the other hand, Lorenz (2005: 505-507) included patriziines within the
subtribe Zuphiina. Most authors agree that Zuphiini are closely related to Galeritini.
For example, LeConte and Horn (1883: 41) and Erwin (1991a: 10) combined zuphi-
ines with galeritines and dryptines. Habu (1967) included zuphiines and galeritines
in a single tribe and recognized three subtribes: Zuphiina, Galeritina, and Planetina.
Moore (1998: 369) suggested a close relationship between zuphiines and physocro-
taphines based on characters of adults and Jeannel (1949a: 1047) enlisted zuphiines,
galeritines, dryptines, and physocrotaphines in his family Dryptidae. Ober and Mad-
dison (2008: 18) found a well-supported “Zuphiitae” clade including zuphiines, an-
thiines, dryptines, galeritines, helluonines, and physocrotaphines in their phylogenetic
analyses. However, the tribe Zuphiini was not found to be monophyletic.

The hypogean and monospecific genus /ldobates Espanol from the Iberian Moun-
tain range was originally described in the Dryptini and was subsequently transferred
to the Galeritini by Jeanne (1972) and finally to the Zuphiini by Ortufio et al. (2005).

TriBe PHYSocROTAPHINI. The Physocrotaphini includes the following genera: Helluo-
des Westwood (three species in southwestern India and Sri Lanka), Physocrotaphus Parry
(one species from Sri Lanka), Pogonoglossus Chaudoir (35 species), and Schuelea Bachr
(three species in New Guinea). The monobasic genus Holoponerus Fairmaire from New
Britain was originally described as a lebiine but Darlington (1968) and Moore (1998:
370) agreed that the genus probably belongs to the physocrotaphines. Unfortunately
the sole known specimen of Holoponerus godeffroyi Fairmaire was destroyed in 1943
during the bombing of Hamburg in World War II (Moore 1998: 370). All but two
species of physocrotaphines are very rarely collected and little is known about their way
of life (Sabu et al. 2008: 30). Members of Helluodes are probably termitophilous and
those of Pogonoglossus are predominantly subcorticolous though some species could be
litter-dwelling forms (Sabu et al. 2008: 41-42).

Jeannel (1949a: 1047) associated physocrotaphines with zuphiines, galeritines,
and dryptines and most authors currently agree that these lineages are probably closely
related. Jeannel (1949a: 1047) claimed that the genus Pogonoglossus belongs to the Zu-
phiini near the genus Eunostus Laporte but both Darlington (1968) and Moore (1998:
375) retained the genus within the Physocrotaphini. In his work on the French fauna,
Jeannel (1942: 1017) associated physocrotaphines with anthiines and helluonines.

TriBe ANTHIINI. Anthiines are large, apterous beetles which live in the steppes and
subdesert areas of Africa and southwestern Asia. The species are classified into eight or
nine genera. The group is clearly defined and probably closely related to the tribe Hel-
luonini (van Emden 1937; Jeannel 1949a: 1040; Bousquet 1987¢: 928; Arndt 1993:
44). Basilewsky (1962a: 93) even suggested that anthiines could be derived from a hel-
luonine genus close to Triaenogenius Chaudoir of the Afrotropical Region. Based on
larval character states, Bousquet (1987c¢: 928) suggested that pseudomorphines and/or
galeritines could be closely related to the anthiine-helluonine lineage. Erwin and Sims
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(1984: 356) and Erwin (1985: 468) combined the anthiines with the helluonines and
physocrotaphines in their supertribe Anthiitae.

TriBe HeLLuoNINI. This is a moderately diverse group with representatives in all conti-
nents except Europe and Antarctica. Despite the fact that the group appears homogene-
ous from the morphology of the adults, Ober and Maddison (2008: 18) did not recover
it as monophyletic in their analyses derived from molecular data sequences. Several larval
features suggest that helluonines are closely related to anthiines (Bousquet 1987¢; Arndt
1998: 186). However, Reichardt (1974, 1977) suggested, based on the structures of the
adult mouthparts, that helluonines could be closely related to eucheilines (currently placed
within the Lebiini). Liebherr and Will (1998: 145) concluded that Helluonini and Galeri-
tini might be sister-groups based on their possession of a secondary spermathecal gland.

Sloane (1914) and Reichardt (1974) recognized two subtribes among helluonines:
Helluonina with representatives in Australia and New Guinea and Helluomorphina (=
Omphrina) with representatives in Asia, Africa (including Madagascar), Australia, and
the Western Hemisphere. About 165 species, placed in 25 genera, are known world-
wide but only eight, all belonging to the New World genus Helluomorphoides Ball, are
found in North America.

TriBE XENAROSWELLIANINI. Erwin (2007b: 567) suggested that this recently described
tribe, which includes a single species known only from the holotype collected in the
Brazilian state of Goids, could have “a possible relationship with the enigmatic Pseu-
domorphini.”

TriBE PsEUDOMORPHINI. Members of Pseudomorphini are structurally aberrant pos-
sibly in response to the group’s evolution into myrmecophily. Nevertheless placement
of the group within the subfamily Harpalinae has been confirmed in almost all recent
analyses (Arndtetal. 2005: 141). Relationships of pseudomorphines to other harpaline
tribes are unsettled as stated by Deuve (1993: 98). Erwin (1981a: 66) remarked that
the male genitalia, tarsi, and adult chemical defences suggest that pseudomorphines
could be “related somehow to a basal Pterostichitae stock” and that the “paramere
vestiture also suggests a connection with Psydritae.” Liebherr and Will (1998: 144)
indicated that pseudomorphines, geobaenines, lachnophorines, and odacanthines (in-
cluding pentagonicines) may be closely related based on the presence of an elongate
sclerite joining the spermathecal duct to the common oviduct. Erwin and Stork (1985:
445) concluded that {pseudomorphines + cnemacanthines (= cnemalobines) + scari-
tines} form a clade that could be the sister-group to Hiletini. Jeannel (1942: 1102;
1949a: 1079) associated pseudomorphines with brachinines under the name Balteifera
but almost all authors now agree that the two lineages are not closely related. Ober
and Maddison (2008: 18-19) reported strong molecular support for a clade including
pseudomorphines, orthogoniines, and graphipterines. They indicated that while mor-
phology does not support such a close relationship, all or some of the members of each
tribe have obligate relationships with social insects.
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Brief faunistic assessment

The North American fauna currently consists of 2,676 valid species-group taxa (2,439
species) of Geadephaga. Of this number, 64 are adventive on this continent, leaving
2,612 (97.6%) native species-group taxa (2,375 species).

Adventive species. Table 4 lists the adventive species found on this continent.
All but two are accidental introductions (i.e., immigrants). Several carabids were in-
tentionally introduced in New England during the first half of the xx Century for
gypsy moth (Lymantria dispar Linnaeus) control, including Calosoma chinense Kirby,
Calosoma inquisitor Linnaeus, Calosoma reticulatum Fabricius, Carabus arvensis Herbst,
Carabus violaceus Linnaeus, Carabus glabratus Paykull, and Carabus coriaceus Linnaeus
(see Smith 1959), but only Calosoma sycophanta and Carabus auratus auratus have
become established.

Table 4. List of species-group taxa adventive and established in North America.

. Introduced in
Species East | West | South YEC
Nebriini

Leistus ferrugineus (Linnaeus) . 1977

Nebria brevicollis (Fabricius) . 2007
Notiophilini

Notiophilus biguttatus (Fabricius) . . 1923

Notiophilus palustris (Duftschmid) . 1968
Carabini

Calosoma sycophanta (Linnaeus)* . N/A

Carabus granulatus granularus Linnacus . . 1890

Carabus nemoralis nemoralis O.F. Miiller . . 1890

Carabus auratus auratus Linnaeus™® . N/A
Clivinini

Clivina vespertina Putzeys . 1948

Clivina collaris (Herbst) . . <1838

Clivina fossor fossor (Linnaeus) . . 1915
Dyschiriini

Dyschirius globosus Herbst . 1978
Broscini

Broscus cephalotes (Linnaeus) . 1987
Trechini

Blemus discus discus (Fabricius) . 1933

Trechus obtusus Erichson . 1927

Trechus quadristriatus (Schrank) . 1965

Trechus rubens (Fabricius) . <1863
Bembidiini

Asaphidion curtum curtum (Heyden) . 1930

Bembidion lampros (Herbst) . . 1947
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Introduced in

Species East | West | South YEC
Bembidion properans (Stephens) . 1942
Bembidion obtusum Audinet-Serville . 1956
Bembidion nigropicenm (Marsham) . <1897
Bembidion stephensii Crotch . 1891
Bembidion bruxellense Wesmael . 1907
Bembidion femoratum femoratum Sturm . 1967
Bembidion tetracolum tetracolum Say . . <1823
Elaphropus parvulus (Dejean) . 1940
Porotachys bisulcatus (Nicolai) . . <1900

Pterostichini
Stomis pumicatus (Panzer) . 1984
Pterostichus vernalis (Panzer) . 1997
Pterostichus strenuus (Panzer) . . 1937
Prerostichus melanarius melanarius (Illiger) . . 1926
Abax parallelepipedus (Piller & Mitterpacher) . 1965

Zabrini
Amara aulica (Panzer) . 1929
Amara apricaria (Paykull) . ? <1865
Amara fulva (O.F. Miiller) . 1905
Amara bifrons (Gyllenhal) . 1929
Amara ovata (Fabricius) . . 1925
Amara aenea (DeGeer) . . 1904
Amara anthobia Villa & Villa . . 1929
Amara communis (Panzer) o 1988
Amara eurynota (Panzer) . 1971
Amara familiaris (Duftschmid) . . 1901

Harpalini
Anisodactylus binotatus (Fabricius) . 1911
Bradycellus harpalinus (Audinet-Serville) . 1951
Acupalpus meridianus (Linnaeus) . . 1931
Ophonus puncticeps Stephens . 1954
Ophonus rufibarbis (Fabricius) . 1953
Harpalus rufipes (DeGeer) . 1937
Harpalus affinis (Schrank) . . <1798
Harpalus rubripes (Duftschmid) . 1981

Platynini
Calathus fuscipes (Goeze) . 1928
Laemostenus complanatus (Dejean) . <1874
Laemostenus terricola terricola (Herbst) . ? <1894
Paranchus albipes (Fabricius) . <1835
Agonum muelleri (Herbst) . . 1840
Metacolpodes buchanani (Hope) . 1931

Perigonini
Perigona nigriceps (Dejean) . . <1853
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Introduced in
Species East | West | South YEC
Cyclosomini
Tetragonoderus laevigatus Chaudoir . 2007
Lebiini
Mochtherus tetraspilotus (Macleay) . 1992
Somotrichus unifasciatus (Dejean) . ?
Dromius fenestratus (Fabricius) . 1952
Philorhizus melanocephalus (Dejean) . 1996
Plochionus pallens (Fabricius) . ? . <1833

YFC: Year of first collection

Among the 62 species accidentally introduced, Laemostenus complanatus, Laemos-
tenus terricola terricola, Somotrichus unifasciatus, Plochionus pallens, and Perigona ni-
griceps are commonly found in cellars or associated with stored products and are now
considered subcosmopolitan (Hinton 1945: 21, 27-34). These species have probably
been introduced in food and household goods in North America and many other
places in the world.

Most of the remaining 57 adventive species found on this continent prior to the
xx Century have probably been introduced with bulk rock, bricks, mortar and no
doubt soil taken aboard sailing vessels as ballast and dump ashore on this continent
(Brown 1940a; Lindroth 1957¢). In the xx Century, species have been introduced
into North America likely through shipments of nursery stock, within the soil bagged
around the roots, as suggested by Kavanaugh and Erwin (1985), Spence and Spence
(1988: 166), and Bousquet (1992a). Despite that quarantine regulations were es-
tablished in the 1960s for the importation of nursery stock, additional species still
continue to land and become established on this continent (Fig. 1). The most recent
one is Nebria brevicollis in the Willamette Valley in northwestern Oregon (Kavanaugh
and LaBonte 2008).

All but four of the adventive species, other than those introduced with stored
food products, occur naturally in Europe and their North American populations
likely originated from that continent and particularly from southwestern England
(Lindroth 1957c: 172). Clivina vespertina and Tetragonoderus laevigatus are native
to South America (Nichols 1985b: 380; Shpeley and Ball 2008) while Mezacolpodes
buchanani (see Habu 1978: 125) and Mochtherus tetraspilotus (see Habu 1982: 87)
are native to Asia.

As far as known, none of the adventive species of carabids found in North America
are invasive in that they threaten ecosystems, habitats, or even native species.

Figure 1 illustrates the arrival of adventive species in North America through time
based on the collecting date of the first inventoried specimen. The rate of arrival has
been steady in the xx Century.

Native species. The known North American fauna contains 2,612 native species-
group taxa (2,375 species), of which 2,071 are endemic (79.3%). Among the 541 non-
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Figure |. Number of adventive species of Geadephaga established in North America through time.

endemic species-group taxa, 98 (3.7% of the entire native fauna) are Holarctic and 446
(17.1%) extend south of North America as defined in this catalogue.

The number of 2,612 native species-group taxa obviously does not give an accurate
account of the size of the North American carabid fauna. Several factors are involved.
First, 65 species-group taxa described by Casey have not been treated subsequently.
Considering that only 13.1% of Casey’s North American species-group taxa subse-
quently treated are currently valid, I estimate that about 50 of the remaining Casey
taxa will eventually be synonymized. This would bring the number of valid Nearctic
species-group taxa to about 2,560 (2,325 species). Second, several genus-group taxa
have not been revised in “modern times” and obviously the number of valid species-
group taxa will change. The following generic taxa are those that need revisions: Clivina
Latreille (except Antroforceps), Paraclivina Kult, Elaphropus Motschulsky, Zachys Dejean,
Poecilus Bonelli, Hypherpes Chaudoir, Stenocellus Casey, Selenophorus Dejean, Discoderus
LeConte, Olisthopus Dejean, Pinacodera Schaum, Apristus Chaudoir, Axinopalpus Le-
Conte, Zuphium Latreille, Pseudaptinus Laporte, and Pseudomorpha Kirby. Third, many
species-group taxa are known but still undescribed. For example, Barr (2004: 1) report-
ed that he was aware of 80 undescribed species of Pseudanophthalmus. Fourth, through
modern techniques, such as DNA sequences, several “species” will probably be found
to be a complex of two or more species. For example, Maddison (2008) found out that
Lindroth’s (1963b) concept of Bembidion chalceum and B. honestum was a complex of
seven species. Finally, there is no doubt that many species remain to be discovered in
North America, especially in peculiar habitats, such as caves, burrows, and deep litter.
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Figure 2. Number of North American species-group taxa of Geadephaga described and currently valid,
by decade.

Figure 2 illustrates through decades the number of North American species-group
taxa described and the number of those regarded as valid today based on the present
catalogue. It shows that the periods between 1821-1880, 1911-1930, and 1961-1990
have been the most prolific. The first one, 1821-1880, can be associated with the
works of John L. LeConte (724 geadephagan species-group taxa described), Count
Dejean (289 taxa), Thomas Say (164 taxa), Baron de Chaudoir (126 taxa), and Victor
Motschulsky (121 taxa). The second period, 1911-1930, relates of course to the work
of Colonel Casey. By the time of his last publication in 1924, Casey had described
1,864 species-group taxa of carabids based on North American specimens while the
number of taxa proposed by all authors combined since Linnaeus amounted to 2,288.
The third one, 1961-1990, is connected to the magnificent work of Carl H. Lindroth
(76 taxa) on the Carabidae of Canada and Alaska, the work of Thomas Barr (147 taxa)
on the cave fauna, and the leadership of George Ball who, besides his own research,
directed many students.

Figure 3 shows the growth, through time, of the number of species-group taxa de-
scribed from North American specimens and those still considered valid. Taking into
consideration the trend of description of species-group taxa still valid, the number of
native species-group taxa should be slightly over 3,000 by the year 2060.

Political regions. Table 5 gives statistics regarding the number of geadephagan
species-group taxa for each political region covered in this catalogue.
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Figure 3. Cumulative number of species-group taxa of Geadephaga described and currently valid, by
decade.

Table 5. Species-group taxon statistics for political regions.

Political regions NBNT NBAD %NF Rank
Alabama 439 4 16.8 22
Alaska 248 2 09.5 56
Alberta 405 11 15.5 32
Arizona 502 3 19.2 9
Arkansas 403 4 15.5 33
British Columbia 479 28 18.3 12
California 646 12 24.7 2
Colorado 450 3 17.2 20
Connecticut 383 23 14.7 39
Delaware 201 5 07.7 59
District of Columbia 337 6 12.9 48
Florida 383 8 14.7 39
Georgia 478 3 18.3 14
Greenland 4 0 0.2 66
Idaho 338 10 12.9 47
Illinois 504 9 19.3 8
Indiana 479 9 18.3 12
lowa 431 9 16.5 25
Kansas 408 4 15.6 30
Kentucky 371 2 14.2 42
Labrador 91 4 03.5 63
Louisiana 399 4 15.3 34
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Political regions NBNT NBAD %NF RANK
Maine 383 27 14.7 39
Manitoba 370 6 14.1 43
Maryland 408 9 15.5 30
Massachusetts 426 27 16.3 27
Michigan 474 15 18.2 16
Minnesota 419 10 16.0 28
Mississippi 439 5 16.8 22
Missouri 396 5 15.1 36
Montana 358 6 13.6 45
Nebraska 358 4 13.7 45
Nevada 239 3 09.2 57
New Brunswick 302 30 11.6 52
Newfoundland 151 27 05.8 61
New Hampshire 429 25 16.4 26
New Jersey 456 10 17.5 18
New Mexico 454 0 17.3 19
New York 528 21 20.2 4
North Carolina 536 4 20.4 3
North Dakota 275 4 10.5 54
Northwest Territories 218 1 08.3 58
Nova Scotia 258 35 09.8 55
Nunavut 34 0 01.3 65
Ohio 499 16 19.1 11
Oklahoma 387 2 14.8 37
Ontario 510 21 19.5 6
Oregon 478 22 18.2 14
Pennsylvania 500 19 19.1 10
Prince Edward Island 144 29 05.5 62
Quebec 446 32 17.1 21
Rhode Island 300 17 11.5 53
Saint Pierre and Miquelon 50 15 01.9 64
Saskatchewan 336 6 12.9 49
South Carolina 414 4 15.8 29
South Dakota 384 4 14.7 38
Tennessee 506 2 19.3 7
Texas 693 1 26.5 1
Utah 323 5 12.4 50
Vermont 397 21 15.2 35
Virginia 520 11 19.9 5
Washington 440 24 16.8 22
West Virginia 367 7 14.1 44
Wisconsin 463 16 17.7 17
Wyoming 309 4 11.8 51
Yukon Territory 201 0 07.7 59

NbNT = Number of native species-group taxa

NbAd = Number of adventive species-group taxa
%NF = % of the native North American fauna
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Texas (693 native species-group taxa), California (646 taxa), North Carolina (536
taxa), New York (528 taxa), and Virginia (520 taxa) have the highest number of na-
tive taxa recorded and Greenland (4 native taxa), Nunavut (34 taxa), Saint Pierre and
Miquelon (50 taxa), Labrador (91 taxa), and Prince Edward Island (144 taxa) the
lowest. Are these numbers representative of the relative sizes of the regions? Only to
some extent. Some regions, for example Nunavut and Labrador, have been much less
surveyed than others like Newfoundland proper. The geadephagan fauna of most states
are still inadequately known. In the past 50 years, only Maine (Majka et al. 2011;
Bousquet 2010a), New Hampshire and Vermont (Bousquet 2010a), Wisconsin (Mess-
er 2010), Rhode Island (Sikes 2004), Connecticut (Krinsky and Oliver 2001), South
Carolina (Ciegler 2000), Florida (Peck and Thomas 1998), South Dakota (Kirk and
Balsbaugh 1975), and Alaska (Lindroth 1961-1969) have been the subject of faunistic

assessments (see Table 3). Several states never had a checklist of their geadephagan

fauna published.

Table 6. Checklists and taxonomic treatments on Geadephaga for North American political regions.

Political regions References

Alabama Loding (1945)

Alaska Hamilton (18944); Lindroth (1961-1969); Bousquet (19916)
Alberta Lindroth (1961-1969); Bousquet (19916)

British Columbia Hatch (1953); Lindroth (1961-1969); Bousquet (19916)
Colorado Wickham (1902)

Connecticut Britton (1920); Krinsky and Oliver (2001)

District of Columbia

Ulke (1902)

Florida

Schwarz (1878); Leng (1915); Choate (1990); Peck and Thomas (1998)

Georgia Fattig (1949)

Greenland Henriksen (1939); Bocher (1988)

Idaho Hatch (1953)

Indiana Blatchley (1910)

Towa Wickham (19116); Jaques and Redlinger (19406)

Kansas Popenoe (1877)

Labrador Sherman (1910); Lindroth (1961-1969); Bousquet (19915); Bousquet (20104)
Maine Bousquet (20104); Majka ez al. (2011)

Manitoba Lindroth (1961-1969); Bousquet (19916)

Massachusetts Harris (1833); Harris (1835)

New Brunswick

Lindroth (1961-1969); Bousquet (19916); Majka et al. (2007); Bousquet (20104)

Newfoundland Lindroth (19554); Lindroth (1961-1969); Bousquet (19916); Bousquet (20104)
New Hampshire Bousquet (20102)
New Jersey Smith (1890); Smith (1900); Smith (1910)

New Mexico

Fall and Cockerell (1907)

New York Notman (1928)
North Carolina Brimley (1938)
Northwest Territories | Lindroth (1961-1969); Bousquet (19916)

Nova Scotia

Lindroth (1961-1969); Lindroth (1954c¢); Bousquet (19916); Majka et 4.
(2007); Bousquet (20104)
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Political regions References

Ontario Lindroth (1961-1969); Bousquet (19914)

Oregon Hatch (1953)

Prince Edward Island | Lindroth (1961-1969); Bousquet (19916); Majka ez al. (2007); Majka ez al.
(2008); Bousquet (20104)

Quebec Chagnon (1917); Lindroth (1961-1969); Larochelle (1975); Larochelle (1976);
Larochelle (1979); Bousquet (19916); Laplante ez al. (1991); Bousquet (20104)

Rhode Island Davis (1904); Sikes (2004)

Saint Pierre and Lindroth (19554); Roux (1984); Bousquet (20104)

Miquelon

Saskatchewan Lindroth (1961-1969); Bousquet (19916)

South Carolina

Kirk (1969 and 1970); Ciegler (2000)

South Dakota Kirk and Balsbaugh (1975)
Vermont Bousquet (20102)
Washington Hatch (19396); Hatch (1953)
Wisconsin Messer (2010)

Yukon Territory

Lindroth (1961-1969); Bousquet (19916); Ball and Currie (1997)
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List of North American valid species-group taxa®

TRACHYPACHINI
Trachypachus gibbsii LeConte, 1861
Trachypachus inermis Motschulsky, 1850
Trachypachus slevini Van Dyke, 1925

CLINIDIINI
Clinidium (Arctoclinidium) apertum allegheniense Bell & Bell, 1975
Clinidium (Arctoclinidium) apertum apertum Reitter, 1880
Clinidium (Arctoclinidium) baldufi Bell, 1970
Clinidium (Arctoclinidium) calcaratum LeConte, 1875
Clinidium (Arctoclinidium) rosenbergi Bell, 1970
Clinidium (Arctoclinidium) sculptile (Newman, 1838)
Clinidium (Arctoclinidium) valentinei Bell, 1970

OMOGLYMMIINI
Omoglymmius (Boreoglymmius) americanus (Laporte, 1836)
Omoglymmius (Boreoglymmius) hamatus (LeConte, 1875)

PELOPHILINI
Pelophila borealis (Paykull, 1790)%
Pelophila rudis (LeConte, 1863)

OPISTHIINI
Opisthius richardsoni Kirby, 1837

NEBRIINI
Leistus (Leistus) ferrugineus (Linnaeus, 1758)%
Leistus (Neoleistus) ferruginosus Mannerheim, 1843
Leistus (Neoleistus) longipennis Casey, 1920
Leistus (Neoleistus) madmeridianus Erwin, 1970
Nippononebria (Vancouveria) altisierrae (Kavanaugh, 1984)
Nippononebria (Vancouveria) campbelli (Kavanaugh, 1984)
Nippononebria (Vancouveria) virescens (Horn, 1870)
Nebria (Boreonebria) bellorum Kavanaugh, 1979
Nebria (Boreonebria) crassicornis crassicornis Van Dyke, 1925
Nebria (Boreonebria) crassicornis intermedia Van Dyke, 1949
Nebria (Boreonebria) frigida Sahlberg, 1844%
Nebria (Boreonebria) gouleti Kavanaugh, 1979

¢t = adventive species in North America; = Holarctic species. The species list is alphabetic within the
subgenera and does not necessary follow the catalogue listing.
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Nebria (Boreonebria) gyllenhali castanipes (Kirby, 1837)
Nebria (Boreonebria) gyllenhali lassenensis Kavanaugh, 1979
Nebria (Boreonebria) gyllenhali lindrothi Kavanaugh, 1979
Nebria (Boreonebria) hudsonica LeConte, 1863

Nebria (Boreonebria) lacustris Casey, 1913

Nebria (Boreonebria) nivalis gaspesiana Kavanaugh, 1979
Nebria (Boreonebria) nivalis nivalis (Paykull, 1790)%
Nebria (Nakanebria) paradisi Darlington, 1931

Nebria (Nakanebria) turmaduodecima Kavanaugh, 1981
Nebria (Reductonebria) acuta acuta Lindroth, 1961

Nebria (Reductonebria) acuta quileute Kavanaugh, 1979
Nebria (Reductonebria) acuta sonorae Kavanaugh, 1981
Nebria (Reductonebria) appalachia Darlington, 1932
Nebria (Reductonebria) arkansana arkansana Casey, 1913
Nebria (Reductonebria) arkansana edwardsi Kavanaugh, 1979
Nebria (Reductonebria) arkansana fragilis Casey, 1924
Nebria (Reductonebria) arkansana oowah Kavanaugh, 1979
Nebria (Reductonebria) charlottae Lindroth, 1961

Nebria (Reductonebria) danmanni Kavanaugh, 1981
Nebria (Reductonebria) darlingtoni Kavanaugh, 1979
Nebria (Reductonebria) desolata Kavanaugh, 1971

Nebria (Reductonebria) diversa LeConte, 1863

Nebria (Reductonebria) eschscholtzii Ménétriés, 1843
Nebria (Reductonebria) georgei Kavanaugh, 2008

Nebria (Reductonebria) gregaria Fischer von Waldheim, 1820
Nebria (Reductonebria) haida Kavanaugh, 1984

Nebria (Reductonebria) jeffreyi Kavanaugh, 1984

Nebria (Reductonebria) lituyae Kavanaugh, 1979

Nebria (Reductonebria) louiseae Kavanaugh, 1984

Nebria (Reductonebria) lyelli Van Dyke, 1925

Nebria (Reductonebria) mannerheimii Fischer von Waldheim, 1828
Nebria (Reductonebria) navajo Kavanaugh, 1979

Nebria (Reductonebria) obliqua chuskae Kavanaugh, 1979
Nebria (Reductonebria) obliqua obliqua LeConte, 1867
Nebria (Reductonebria) pallipes Say, 1823

Nebria (Reductonebria) sahlbergii modoc Kavanaugh, 1979
Nebria (Reductonebria) sahlbergii sahlbergii Fischer von Waldheim, 1828
Nebria (Reductonebria) sahlbergii triad Kavanaugh, 1979
Nebria (Reductonebria) suturalis LeConte, 1850

Nebria (Reductonebria) wallowae Kavanaugh, 1984

Nebria (Reductonebria) zioni oasis Kavanaugh, 1979

Nebria (Reductonebria) zioni zioni Van Dyke, 1943

Nebria (Catonebria) calva Kavanaugh, 1984
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Nebria (Catonebria) carri Kavanaugh, 1979

Nebria (Catonebria) catenata Casey, 1913

Nebria (Catonebria) coloradensis Van Dyke, 1943

Nebria (Catonebria) gebleri albimontis Kavanaugh, 1984
Nebria (Catonebria) gebleri cascadensis Kavanaugh, 1979
Nebria (Catonebria) gebleri fragariae Kavanaugh, 1979
Nebria (Catonebria) gebleri gebleri Dejean, 1831

Nebria (Catonebria) gebleri rathvoni LeConte, 1853
Nebria (Catonebria) gebleri siskiyouensis Kavanaugh, 1979
Nebria (Catonebria) ingens ingens Horn, 1870

Nebria (Catonebria) ingens riversi Van Dyke, 1925

Nebria (Catonebria) kincaidi balli Kavanaugh, 1979
Nebria (Catonebria) kincaidi kincaidi Schwarz, 1900
Nebria (Catonebria) labontei Kavanaugh, 1984

Nebria (Catonebria) meanyi giulianii Kavanaugh, 1981
Nebria (Catonebria) meanyi lamarckensis Kavanaugh, 1979
Nebria (Catonebria) meanyi meanyi Van Dyke, 1925
Nebria (Catonebria) meanyi sylvatica Kavanaugh, 1979
Nebria (Catonebria) metallica Fischer von Waldheim, 1820
Nebria (Catonebria) ovipennis LeConte, 1878

Nebria (Catonebria) piperi Van Dyke, 1925

Nebria (Catonebria) piute piute Erwin & Ball, 1972
Nebria (Catonebria) piute sevieri Kavanaugh, 1984

Nebria (Catonebria) piute utabensis Kavanaugh, 1979
Nebria (Catonebria) praedicta Kavanaugh & Schoville, 2009
Nebria (Catonebria) purpurata LeConte, 1878

Nebria (Catonebria) schwarzi beverlianna Kavanaugh, 1979
Nebria (Catonebria) schwarzi schwarzi Van Dyke, 1925
Nebria (Catonebria) sierrablancae Kavanaugh, 1984
Nebria (Catonebria) spatulata sierrae Kavanaugh, 1979
Nebria (Catonebria) spatulata spatulata Van Dyke, 1925
Nebria (Catonebria) steensensis Kavanaugh, 1984

Nebria (Catonebria) trifaria pasquineli Kavanaugh, 1984
Nebria (Catonebria) trifaria trifaria LeConte, 1878

Nebria (Catonebria) vandykei vandykei Binninger, 1928
Nebria (Catonebria) vandykei wyeast Kavanaugh, 1979
Nebria (Nebria) brevicollis (Fabricius, 1792)t

NOTIOPHILINI

Notiophilus aeneus (Herbst, 1806)
Notiophilus aquaticus (Linnaeus, 1758)F
Notiophilus biguttatus (Fabricius, 1779)t
Notiophilus borealis Harris, 1869%
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Notiophilus directus Casey, 1920
Notiophilus intermedius Lindroth, 1955
Notiophilus nemoralis Fall, 1906
Notiophilus nitens LeConte, 1857
Notiophilus novemstriatus LeConte, 1847
Notiophilus palustris (Duftschmid, 1812)%
Notiophilus semiopacus Eschscholtz, 1833
Notiophilus semistriatus Say, 1823%
Notiophilus sierranus Casey, 1920
Notiophilus simulator Fall, 1906
Notiophilus sylvaticus Dejean, 1831

CYCHRINI

Sphaeroderus bicarinatus (LeConte, 1853)

Sphaeroderus canadensis canadensis Chaudoir, 1861
Sphaeroderus canadensis lengi Darlington, 1933

Sphaeroderus indianae (Blatchley, 1910)

Sphaeroderus nitidicollis Guérin-Méneville, 1829

Sphaeroderus schaumii Chaudoir, 1861

Sphaeroderus stenostomus lecontei Dejean, 1826

Sphaeroderus stenostomus stenostomus (\Weber, 1801)

Cychrus hemphillii hemphillii Horn, 1879

Cychrus hemphillii rickseckeri LeConte, 1884

Cychrus tubercularus Harris, 1839

Scaphinotus (Scaphinotus) elevatus coloradensis Van Dyke, 1907
Scaphinotus (Scaphinotus) elevatus elevatus (Fabricius, 1787)
Scaphinotus (Scaphinotus) elevatus flammeus Haldeman, 1844
Scaphinotus (Scaphinotus) elevatus lengi Van Dyke, 1938
Scaphinotus (Scaphinotus) elevatus neomexicanus Van Dyke, 1924
Scaphinotus (Scaphinotus) elevatus tenebricosus Roeschke, 1907
Scaphinotus (Scaphinotus) kelloggi (Dury, 1912)

Scaphinotus (Scaphinotus) parisiana Allen & Carlton, 1988
Scaphinotus (Scaphinotus) petersi biedermani Roeschke, 1907
Scaphinotus (Scaphinotus) petersi catalinae Van Dyke, 1924
Scaphinotus (Scaphinotus) petersi corvus (Fall, 1910)
Scaphinotus (Scaphinotus) petersi grahami Van Dyke, 1938
Scaphinotus (Scaphinotus) petersi kathleenae Ball, 1966
Scaphinotus (Scaphinotus) petersi petersi Roeschke, 1907
Scaphinotus (Scaphinotus) snowi roeschkei Van Dyke, 1907
Scaphinotus (Scaphinotus) snowi snowi (LeConte, 1881)
Scaphinotus (Scaphinotus) unicolor (Fabricius, 1787)
Scaphinotus (Scaphinotus) vandykei Roeschke, 1907
Scaphinotus (Irichroa) irregularis (Beutenmiiller, 1903)
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Scaphinotus (Irichroa) viduus (Dejean, 1826)

Scaphinotus (Irichroa) webbi Bell, 1959

Scaphinotus (Nomaretus) bilobus (Say, 1823)

Scaphinotus (Nomaretus) cavicollis (LeConte, 1859)
Scaphinotus (Nomaretus) fissicollis (LeConte, 1853)
Scaphinotus (Nomaretus) infletus Allen & Carlton, 1988
Scaphinotus (Nomaretus) liebecki Van Dyke, 1936
Scaphinotus (Maronetus) debilis alpinus (Beutenmiiller, 1903)
Scaphinotus (Maronetus) debilis debilis (LeConte, 1853)
Scaphinotus (Maronetus) hoffmani (Barr, 2009)

Scaphinotus (Maronetus) hubbardi (Schwarz, 1895)
Scaphinotus (Maronetus) imperfectus (Horn, 1861)
Scaphinotus (Maronetus) incompletus (Schwarz, 1895)
Scaphinotus (Maronetus) reichlei (Barr, 2009)

Scaphinotus (Maronetus) schwarzi (Beutenmiiller, 1913)
Scaphinotus (Maronetus) tenuis (Casey, 1914)

Scaphinotus (Maronetus) unistriatus (Darlington, 1932)
Scaphinotus (Steniridia) aeneicollis (Beutenmiiller, 1903)
Scaphinotus (Steniridia) andrewsii amplicollis (Casey, 1920)
Scaphinotus (Steniridia) andrewsii andrewsii (Harris, 1839)
Scaphinotus (Steniridia) andrewsii darlingroni (Valentine, 1935)
Scaphinotus (Steniridia) andrewsii germari (Chaudoir, 1861)
Scaphinotus (Steniridia) andrewsii mutabilis (Casey, 1920)
Scaphinotus (Steniridia) andrewsii parvitarsalis (Valentine, 1935)
Scaphinotus (Steniridia) andrewsii waldensius (Valentine, 1935)
Scaphinotus (Steniridia) guyotii (LeConte, 1863)

Scaphinotus (Steniridia) lodingi lodingi (Valentine, 1935)
Scaphinotus (Steniridia) lodingi obscurus (Valentine, 1935)
Scaphinotus (Steniridia) ridingsii monongahelae Leng, 1917
Scaphinotus (Steniridia) ridingsii ridingsii (Bland, 1863)
Scaphinotus (Steniridia) tricarinatus (Casey, 1914)
Scaphinotus (Steniridia) violaceus (LeConte, 1863)
Scaphinotus (Pseudonomaretus) mannii Wickham, 1919
Scaphinotus (Pseudonomaretus) merkelii (Horn, 1890)
Scaphinotus (Pseudonomaretus) regularis (LeConte, 1884)
Scaphinotus (Pseudonomaretus) relictus (Horn, 1881)
Scaphinotus (Stenocantharus) angusticollis (Mannerheim, 1823)
Scaphinotus (Stenocantharus) hatchi Beer, 1971

Scaphinotus (Stenocantharus) johnsoni Van Dyke, 1924
Scaphinotus (Stenocantharus) velutinus (Ménétriés, 1843)
Scaphinotus (Brennus) bullatus Van Dyke, 1924

Scaphinotus (Brennus) cordatus (LeConte, 1853)

Scaphinotus (Brennus) crenatus (Motschulsky, 1859)
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Scaphinotus (Brennus) cristatus (Harris, 1839)
Scaphinotus (Brennus) interruptus (Ménétriés, 1843)
Scaphinotus (Brennus) marginatus (Fischer von Waldheim, 1820)
Scaphinotus (Brennus) obliquus (LeConte, 1868)
Scaphinotus (Brennus) oreophilus (Rivers, 1890)
Scaphinotus (Brennus) punctatus (LeConte, 1859)
Scaphinotus (Brennus) riversi (Roeschke, 1907)
Scaphinotus (Brennus) rugiceps incipiens (Casey, 1897)
Scaphinotus (Brennus) rugiceps rugiceps (Horn, 1872)
Scaphinotus (Brennus) striatopunctatus (Chaudoir, 1844)
Scaphinotus (Brennus) subtilis (Schaum, 1863)
Scaphinotus (Brennus) ventricosus (Dejean, 1831)
Scaphinotus (Neocychrus) angularus (Harris, 1839)
Scaphinotus (Neocychrus) bebrensi (Roeschke, 1907)
Scaphinotus (Neocychrus) longiceps Van Dyke, 1924

CARABINI

Calosoma (Castrida) sayi Dejean, 1826

Calosoma (Calosoma) frigidum Kirby, 1837

Calosoma (Calosoma) sycophanta (Linnaeus, 1758)F
Calosoma (Calodrepa) aurocinctum Chaudoir, 1850
Calosoma (Calodrepa) scrutator (Fabricius, 1775)
Calosoma (Calodrepa) splendidum Dejean, 1831
Calosoma (Calodrepa) wilcoxi LeConte, 1847

Calosoma (Camegonia) marginale Casey, 1897
Calosoma (Camegonia) parvicolle Fall, 1910

Calosoma (Camegonia) prominens LeConte, 1853
Calosoma (Carabosoma) angulatum Chevrolat, 1834
Calosoma (Carabosoma) eremicola Fall, 1910

Calosoma (Carabosoma) peregrinator Guérin-Méneville, 1844
Calosoma (Carabosoma) sponsa Casey, 1897

Calosoma (Callitropa) externum (Say, 1823)

Calosoma (Callitropa) macrum LeConte, 1853
Calosoma (Callitropa) protractum LeConte, 1862
Calosoma (Blaptosoma) haydeni haydeni Horn, 1870
Calosoma (Blaptosoma) haydeni punctulicolle Bates, 1891
Calosoma (Chrysostigma) affine Chaudoir, 1843
Calosoma (Chrysostigma) calidum (Fabricius, 1775)
Calosoma (Chrysostigma) cancellatum Eschscholtz, 1833
Calosoma (Chrysostigma) lepidum LeConte, 1845
Calosoma (Chrysostigma) morrisonii Horn, 1885
Calosoma (Chrysostigma) obsoletum Say, 1823

Calosoma (Chrysostigma) semilaeve LeConte, 1852
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Calosoma (Chrysostigma) simplex LeConte, 1878

Calosoma (Chrysostigma) tepidum LeConte, 1852

Calosoma (Callistenia) dawsoni (Dajoz, 1997)

Calosoma (Callistenia) dietzii Schaeffer, 1904

Calosoma (Callistenia) discors LeConte, 1857

Calosoma (Callistenia) lariversi Van Dyke, 1943

Calosoma (Callistenia) latipenne Horn, 1870

Calosoma (Callistenia) luxatum Say, 1823

Calosoma (Callistenia) moniliatum (LeConte, 1852)
Calosoma (Callistenia) monticola Casey, 1897

Calosoma (Callistenia) oregonum (Gidaspow, 1959)

Calosoma (Callistenia) placerum (Gidaspow, 1959)

Calosoma (Callistenia) schaefferi Breuning, 1928

Calosoma (Callistenia) subaeneum Chaudoir, 1869

Calosoma (Callistenia) subasperatum Schaeffer, 1915
Calosoma (Callistenia) wilkesii (LeConte, 1852)

Carabus (Carabus) goryi Dejean, 1831

Carabus (Carabus) granulatus granulatus Linnaeus, 1758+
Carabus (Carabus) vinctus (Weber, 1801)

Carabus (Diocarabus) chamissonis Fischer von Waldheim, 1820
Carabus (Aulonocarabus) truncaticollis truncaticollis Eschscholtz, 1833%
Carabus (Homoeocarabus) maeander maeander Fischer von Waldheim, 1820%
Carabus (Hemicarabus) serratus Say, 1823

Carabus (Archicarabus) nemoralis nemoralis Miiller, 1764%
Carabus (Tachypus) auratus auratus Linnaeus, 1760

Carabus (Tanaocarabus) finitimus Haldeman, 1852

Carabus (Tanaocarabus) forreri forreri Bates, 1882

Carabus (Tanaocarabus) sylvosus Say, 1823

Carabus (Tanaocarabus) taedatus agassii LeConte, 1850
Carabus (Tanaocarabus) taedatus bicanaliceps Casey, 1920
Carabus (1anaocarabus) taedatus rainieri Van Dyke, 1945
Carabus (Tanaocarabus) taedatus taedatus Fabricius, 1787
Carabus (Megodontus) vietinghoffii vietinghoffii Adams, 1812F

AMBLYCHEILINI
Amblycheila baroni Rivers, 1890
Amblycheila cylindriformis (Say, 1823)
Amblycheila hoversoni Gage, 1991
Amblycheila picolominii Reiche, 1840
Amblycheila schwarzi Horn, 1904
Omus audouini Reiche, 1838
Omus californicus angustocylindricus Horn, 1913
Omus californicus californicus Eschscholtz, 1829



Catalogue of Geadephaga (Coleoptera, Adephaga) of America, north of Mexico

Omus californicus intermedius Leng, 1902

Omus californicus subcylindricus Nunenmacher, 1940
Omus cazieri van den Berghe, 1994

Omus dejeanii Reiche, 1838

Omus submetallicus Horn, 1869

MEGACEPHALINI
Tetracha (Tetracha) carolina carolina (Linnaeus, 1763)
Tetracha (1etracha) floridana Leng & Mutchler, 1916
Tetracha (1etracha) virginica (Linnaeus, 1767)
Tetracha (Neotetracha) impressa (Chevrolat, 1841)

CICINDELINI
Cylindera (Cylindera) celeripes (LeConte, 1846)
Cylindera (Cylindera) cursitans (LeConte, 1856)
Cylindera (Cylindera) debilis (Bates, 1890)
Gylindera (Cylindera) lemniscata lemniscata (LeConte, 1854)
Oylindera (Cylindera) lemniscata rebaptisata (Vaurie, 1951)
Cylindera (Cylindera) lunalonga (Schaupp, 1884)
Cylindera (Cylindera) terricola cinctipennis (LeConte, 1846)
Cylindera (Cylindera) terricola continua (Knaus, 1923)
Gylindera (Cylindera) terricola imperfecta (LeConte, 1851)
Gylindera (Cylindera) terricola kaibabensis (Johnson, 1990)
Cylindera (Cylindera) terricola susanagreae (Kippenhan, 2007)
Cylindera (Cylindera) terricola terricola (Say, 1824)
Gylindera (Cylindera) unipunctara (Fabricius, 1775)
Cylindera (Cylindera) viridisticta arizonensis (Bates, 1884)
Ellipsoptera blanda (Dejean, 1831)
Ellipsoptera cuprascens (LeConte, 1852)
Ellipsoptera gratiosa (Guérin-Méneville, 1840)
Ellipsoptera hamata lacerata (Chaudoir, 1854)
Ellipsoptera hamata monti (Vaurie, 1951)
Ellipsoptera hirtilabris (LeConte, 1875)
Ellipsoptera lepida (Dejean, 1831)
Ellipsoptera macra ampliata (Vaurie, 1951)
Ellipsoptera macra fluviatilis (Vaurie, 1951)
Ellipsoptera macra macra (LeConte, 1856)
Ellipsoptera marginata (Fabricius, 1775)
Ellipsoptera nevadica citata (Rumpp, 1977)
Ellipsoptera nevadica knausii (Leng, 1902)
Ellipsoptera nevadica lincolniana (Casey, 1916)
Ellipsoptera nevadica makosika (Spomer, 2004)
Ellipsoptera nevadica nevadica (LeConte, 1875)
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Ellipsoptera nevadica olmosa (Vaurie, 1951)

Ellipsoptera nevadica tubensis (Cazier, 1939)

Ellipsoptera puritana (Horn, 1871)

Ellipsoptera rubicunda (Harris, 1911)

Ellipsoptera sperata inquisitor (Casey, 1897)

Ellipsoptera sperata sperata (LeConte, 1850)

Ellipsoptera wapleri (LeConte, 1875)

Microthylax olivaceus (Chaudoir, 1854)

Opilidia chlorocephala smythi (Harris, 1913)

Brasiella wickhami (Horn, 1903)

Dromochorus belfragei Sallé, 1877

Dromochorus pilatei Guérin-Méneville, 1849

Dromochorus pruininus Casey, 1897

Dromochorus velutinigrens Johnson, 1992

Habroscelimorpha californica mojavi (Cazier, 1937)
Habroscelimorpha californica pseudoerronea (Rumpp, 1958)
Habroscelimorpha circumpicta circumpicta (LaFerté-Sénectere, 1841)
Habroscelimorpha circumpicta johnsonii (Fitch, 1857)
Habroscelimorpha circumpicta pembina (Johnson, 1993)
Habroscelimorpha dorsalis dorsalis (Say, 1817)
Habroscelimorpha dorsalis media (LeConte, 1850)
Habroscelimorpha dorsalis saulcyi (Guérin-Méneville, 1840)
Habroscelimorpha dorsalis venusta (LaFerté-Sénectere, 1841)
Habroscelimorpha fulgoris albilata (Acciavatti, 1981)
Habroscelimorpha fulgoris erronea (Vaurie, 1951)
Habroscelimorpha fulgoris fulgoris (Casey, 1913)
Habroscelimorpha gabbii (Horn, 1867)

Habroscelimorpha pamphila (LeConte, 1873)
Habroscelimorpha praetextata pallidofemora (Acciavatti, 1981)
Habroscelimorpha praetextata praetextata (LeConte, 1854)
Habroscelimorpha severa (LaFerté-Sénectére, 1841)
Habroscelimorpha striga (LeConte, 1875)

Eunota togata fascinans (Casey, 1914)

Eunota rogata globicollis (Casey, 1913)

Eunota togata togata (LaFerté-Sénectere, 1841)

Cicindela (Cicindelidia) abdominalis Fabricius, 1801
Cicindela (Cicindelidia) amargosae amargosae Dahl, 1939
Cicindela (Cicindelidia) amargosae nyensis Rumpp, 1956
Cicindela (Cicindelidia) cazieri Vogt, 1949

Cicindela (Cicindelidia) floridana Cartwright, 1939
Cicindela (Cicindelidia) hemorrhagica arizonae Wickham, 1899
Cicindela (Cicindelidia) hemorrhagica hemorrhagica LeConte, 1851
Cicindela (Cicindelidia) highlandensis Choate, 1984
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Cicindela (Cicindelidia) hornii hornii Schaupp, 1883
Cicindela (Cicindelidia) marginipennis Dejean, 1831
Cicindela (Cicindelidia) nigrocoerulea bowditchi Leng, 1902
Cicindela (Cicindelidia) nigrocoerulea nigrocoerulea LeConte, 1846
Cicindela (Cicindelidia) nigrocoerulea subtropica Vogt, 1949
Cicindela (Cicindelidia) obsoleta neojuvenilis Vogt, 1949
Cicindela (Cicindelidia) obsoleta obsoleta Say, 1823
Cicindela (Cicindelidia) obsoleta santaclarae Bates, 1890
Cicindela (Cicindelidia) obsoleta vulturina LeConte, 1853
Cicindela (Cicindelidia) ocellata ocellata Klug, 1834
Cicindela (Cicindelidia) ocellata rectilatera Chaudoir, 1843
Cicindela (Cicindelidia) politula barbaraannae Sumlin, 1976
Cicindela (Cicindelidia) politula petrophila Sumlin, 1985
Cicindela (Cicindelidia) politula politula LeConte, 1875
Cicindela (Cicindelidia) politula viridimonticola Gage, 1988
Cicindela (Cicindelidia) punctulata chihuahuae Bates, 1890
Cicindela (Cicindelidia) punctulata punctulata Olivier, 1790
Cicindela (Cicindelidia) roseiventris tascosaensis Davis, 1918
Cicindela (Cicindelidia) rufiventris cumatilis LeConte, 1851
Cicindela (Cicindelidia) rufiventris hentzii Dejean, 1831
Cicindela (Cicindelidia) rufiventris rufiventris Dejean, 1825
Cicindela (Cicindelidia) scabrosa Schaupp, 1884

Cicindela (Cicindelidia) schauppii Horn, 1876

Cicindela (Cicindelidia) sedecimpunctara sedecimpunctata Klug, 1834
Cicindela (Cicindelidia) senilis Horn, 1867

Cicindela (Cicindelidia) tenuisignata LeConte, 1851
Cicindela (Cicindelidia) trifasciata ascendens LeConte, 1851
Cicindela (Cicindelidia) trifasciata sigmoidea LeConte, 1851
Cicindela (Cicindelidia) willistoni echo Casey, 1897
Cicindela (Cicindelidia) willistoni estancia Rumpp, 1962
Cicindela (Cicindelidia) willistoni funaroi Rotger, 1972
Cicindela (Cicindelidia) willistoni hirtifrons Willis, 1967
Cicindela (Cicindelidia) willistoni praedicta Rumpp, 1956
Cicindela (Cicindelidia) willistoni pseudosenilis Horn, 1900
Cicindela (Cicindelidia) willistoni sulfontis Rumpp, 1977
Cicindela (Cicindelidia) willistoni willistoni LeConte, 1879
Cicindela (Cicindela) albissima Rumpp, 1962

Cicindela (Cicindela) ancocisconensis Harris, 1852

Cicindela (Cicindela) arenicola Rumpp, 1967

Cicindela (Cicindela) arida Davis, 1928

Cicindela (Cicindela) bellissima bellissima Leng, 1902
Cicindela (Cicindela) bellissima frechini Lefler, 1979
Cicindela (Cicindela) columbica Hatch, 1938
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Cicindela (Cicindela) decemnotata bonnevillensis Knisley & Kippenhan, 2012
Cicindela (Cicindela) decemnotata decemnotata Say, 1817
Cicindela (Cicindela) decemnotata meriwetheri Knisley & Kippenhan, 2012
Cicindela (Cicindela) decemnotata montevolans Knisley & Kippenhan, 2012
Cicindela (Cicindela) denikei Brown, 1934

Cicindela (Cicindela) denverensis Casey, 1897

Cicindela (Cicindela) depressula depressula Casey, 1897
Cicindela (Cicindela) depressula eureka Fall, 1901
Cicindela (Cicindela) duodecimguttara Dejean, 1825
Cicindela (Cicindela) formosa formosa Say, 1817

Cicindela (Cicindela) formosa generosa Dejean, 1831
Cicindela (Cicindela) formosa gibsoni Brown, 1940
Cicindela (Cicindela) formosa pigmentosignata Horn, 1930
Cicindela (Cicindela) formosa rutilovirescens Rumpp, 1986
Cicindela (Cicindela) fulgida fulgida Say, 1823

Cicindela (Cicindela) fulgida pseudowillistoni Horn, 1938
Cicindela (Cicindela) fulgida westbournei Calder, 1922
Cicindela (Cicindela) hirticollis abrupta Casey, 1913
Cicindela (Cicindela) hirticollis athabascensis Graves, 1988
Cicindela (Cicindela) hirticollis coloradula Graves, 1988
Cicindela (Cicindela) hirticollis corpuscula Rumpp, 1962
Cicindela (Cicindela) hirticollis couleensis Graves, 1988
Cicindela (Cicindela) hirticollis gravida LeConte, 1851
Cicindela (Cicindela) hirticollis hirticollis Say, 1817
Cicindela (Cicindela) hirticollis rhodensis Calder, 1916
Cicindela (Cicindela) hirticollis shelfordi Graves, 1988
Cicindela (Cicindela) hirticollis siuslawensis Graves, 1988
Cicindela (Cicindela) latesignata latesignata LeConte, 1851
Cicindela (Cicindela) lengi jordai Rotger, 1974

Cicindela (Cicindela) lengi lengi Horn, 1908

Cicindela (Cicindela) lengi versura Casey, 1913

Cicindela (Cicindela) limbalis Klug, 1834

Cicindela (Cicindela) limbata hyperborea LeConte, 1863
Cicindela (Cicindela) limbata labradorensis Johnson, 1991
Cicindela (Cicindela) limbata limbata Say, 1823

Cicindela (Cicindela) limbata nogahabarensis Knisley, 2008
Cicindela (Cicindela) limbata nympha Casey, 1913
Cicindela (Cicindela) longilabris laurentii Schaupp, 1884
Cicindela (Cicindela) longilabris longilabris Say, 1824
Cicindela (Cicindela) longilabris perviridis Schaupp, 1884
Cicindela (Cicindela) nebraskana Casey, 1909

Cicindela (Cicindela) nigrior Schaupp, 1884

Cicindela (Cicindela) ohlone Freitag & Kavanaugh, 1993
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Cicindela (Cicindela) oregona guttifera LeConte, 1856
Cicindela (Cicindela) oregona maricopa Leng, 1902
Cicindela (Cicindela) oregona navajoensis Van Dyke, 1947
Cicindela (Cicindela) oregona oregona LeConte, 1856
Cicindela (Cicindela) parowana parowana Wickham, 1905
Cicindela (Cicindela) parowana plarti Cazier, 1937
Cicindela (Cicindela) parowana wallisi Calder, 1922
Cicindela (Cicindela) patruela consentanea Dejean, 1825
Cicindela (Cicindela) patruela patruela Dejean, 1825
Cicindela (Cicindela) pimeriana LeConte, 1867

Cicindela (Cicindela) plutonica Casey, 1897

Cicindela (Cicindela) pugetana Casey, 1914

Cicindela (Cicindela) pulchra dorothea Rumpp, 1977
Cicindela (Cicindela) pulchra pulchra Say, 1823

Cicindela (Cicindela) purpurea audubonii LeConte, 1845
Cicindela (Cicindela) purpurea cimarrona LeConte, 1868
Cicindela (Cicindela) purpurea hatchi LefHler, 1980
Cicindela (Cicindela) purpurea lauta Casey, 1897
Cicindela (Cicindela) purpurea purpurea Olivier, 1790
Cicindela (Cicindela) repanda novascotiae Vaurie, 1951
Cicindela (Cicindela) repanda repanda Dejean, 1825
Cicindela (Cicindela) repanda tanneri Knaus, 1929
Cicindela (Cicindela) scutellaris flavoviridis Vaurie, 1950
Cicindela (Cicindela) scutellaris lecontei Haldeman, 1853
Cicindela (Cicindela) scutellaris rugata Vaurie, 1950
Cicindela (Cicindela) scutellaris rugifrons Dejean, 1825
Cicindela (Cicindela) scutellaris scutellaris Say, 1823
Cicindela (Cicindela) scutellaris unicolor Dejean, 1825
Cicindela (Cicindela) scutellaris yampae Rumpp, 1986
Cicindela (Cicindela) sexguttata Fabricius, 1775

Cicindela (Cicindela) splendida Hentz, 1830

Cicindela (Cicindela) tenuicincta Schaupp, 1884

Cicindela (Cicindela) theatina Rotger, 1944

Cicindela (Cicindela) tranquebarica cibecuei Duncan, 1958
Cicindela (Cicindela) tranquebarica diffracta Casey, 1909
Cicindela (Cicindela) tranquebarica joaquinensis Knisley & Haines, 2007
Cicindela (Cicindela) tranquebarica kirbyi LeConte, 1867
Cicindela (Cicindela) tranquebarica parallelonota Casey, 1914
Cicindela (Cicindela) tranquebarica sierra Leng, 1902
Cicindela (Cicindela) tranquebarica tranquebarica Herbst, 1806
Cicindela (Cicindela) tranquebarica vibex Horn, 1867
Cicindela (Cicindela) tranquebarica viridissima Fall, 1910
Cicindela (Cicindela) waynei LefHler, 2001

87



88 Yves Bousquet | ZooKeys 245: 1-1722 (2012)

LORICERINI
Loricera (Loricera) decempunctata Eschscholtz, 1833
Loricera (Loricera) foveata LeConte, 1851
Loricera (Loricera) pilicornis congesta Mannerheim, 1853 #
Loricera (Loricera) pilicornis pilicornis (Fabricius, 1775)%

ELAPHRINI
Diacheila arctica amoena (Faldermann, 1835)%
Diacheila polita (Faldermann, 1835)%
Blethisa catenaria Brown, 1944%
Blethisa hudsonica Casey, 1924
Blethisa julii LeConte, 1863
Blethisa multipunctata aurata Fischer von Waldheim, 1828%
Blethisa oregonensis LeConte, 1853
Blethisa quadricollis Haldeman, 1847
Elaphrus (Arctelaphrus) lapponicus lapponicus Gyllenhal, 1810%
Elaphrus (Arctelaphrus) lapponicus obliteratus Mannerheim, 1853
Elaphrus (Neoelaphrus) cicatricosus LeConte, 1847
Elaphrus (Neoelaphrus) clairvillei Kirby, 1837
Elaphrus (Neoelaphrus) fuliginosus Say, 1830
Elaphrus (Neoelaphrus) laevigatus LeConte, 1852
Elaphrus (Neoelaphrus) lindrothi Goulet, 1983
Elaphrus (Neoelaphrus) olivaceus LeConte, 1863
Elaphrus (Elaphrus) americanus americanus Dejean, 1831
Elaphrus (Elaphrus) americanus sylvanus Goulet, 1982
Elaphrus (Elaphrus) californicus Mannerheim, 1843
Elaphrus (Elaphrus) finitimus Casey, 1920
Elaphrus (Elaphrus) lecontei Crotch, 1876
Elaphrus (Elaphrus) marginicollis Goulet, 1983
Elaphrus (Elaphrus) mimus Goulet, 1983
Elaphrus (Elaphrus) ruscarius Say, 1830
Elaphrus (Elaphrus) trossulus Semenov, 1904%
Elaphrus (Elaphrus) tubercularus Miklin, 1878%
Elaphrus (Elaphrus) viridis Horn, 1878
Elaphrus (Elaphroterus) angusticollis angusticollis Sahlberg, 1844%
Elaphrus (Elaphroterus) purpurans Hausen, 1891

OMOPHRONINI
Omophron (Omophron) americanum Dejean, 1831
Omophron (Omophron) dentatum LeConte, 1852
Omophron (Omophron) gilae LeConte, 1852
Omophron (Omophron) grossum Casey, 1909
Omophron (Omophron) labiatum (Fabricius, 1801)
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Omophron (Omophron) nitidum LeConte, 1847
Omophron (Omophron) obliteratum Horn, 1870
Omophron (Omophron) ovale Horn, 1870
Omophron (Omophron) robustum Horn, 1870
Omophron (Omophron) solidum Casey, 1897
Omophron (Omophron) tessellatum Say, 1823

PASIMACHINI
Pasimachus (Pasimachus) californicus Chaudoir, 1850
Pasimachus (Pasimachus) depressus (Fabricius, 1787)
Pasimachus (Pasimachus) duplicarus LeConte, 1853
Pasimachus (Pasimachus) elongatus LeConte, 1846
Pasimachus (Pasimachus) marginatus (Fabricius, 1787)
Pasimachus (Pasimachus) obsoletus LeConte, 1846
Pasimachus (Pasimachus) punctulatus Haldeman, 1843
Pasimachus (Pasimachus) strenuus LeConte, 1874
Pasimachus (Pasimachus) sublaevis (Palisot de Beauvois, 1811)
Pasimachus (Pasimachus) subsulcatus Say, 1823
Pasimachus (Pasimachus) viridans LeConte, 1858

SCARITINI
Scarites (Scarites) lissopterus Chaudoir, 1881
Scarites (Scarites) marinus Nichols, 1986
Scarites (Scarites) ocalensis Nichols, 1986
Scarites (Scarites) quadriceps Chaudoir, 1843
Scarites (Scarites) stenops Bousquet & Skelley, 2010
Scarites (Scarites) subterraneus Fabricius, 1775
Scarites (Scarites) vicinus Chaudoir, 1843

CLIVININI
Clivina (Semiclivina) dentipes Dejean, 1825
Clivina (Semiclivina) vespertina Putzeys, 1867F
Clivina (Clivina) choatei Bousquet & Skelley, 2012
Clivina (Clivina) collaris (Herbst, 1784)%
Clivina (Clivina) fossor fossor (Linnaeus, 1758)%
Clivina (Clivina) impressefrons LeConte, 1844
Clivina (Clivina) myops Bousquet, 1997
Clivina (Clivina) oregona Fall, 1922
Clivina (Clivina) pallida Say, 1823
Clivina (Clivina) planicollis LeConte, 1857
Clivina (Clivina) punctigera LeConte, 1857
Clivina (Clivina) punctulata LeConte, 1852
Clivina (Antroforceps) alabama Bousquet, 2012
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Clivina (Antroforceps) rubicunda LeConte, 1857

Clivina (Antroforceps) sasajii Ball, 2001

Clivina (Leucocara) acuducta Haldeman, 1843

Clivina (Leucocara) americana Dejean, 1831

Clivina (Leucocara) californica Van Dyke, 1925

Clivina (Leucocara) morio Dejean, 1831

Clivina (Leucocara) rufa LeConte, 1857

Paraclivina bipustulata (Fabricius, 1798)

Paraclivina convexa (LeConte, 1844)

Paraclivina fasciata (Putzeys, 1846)

Paraclivina ferrea (LeConte, 1857)

Paraclivina marginipennis (Putzeys, 1840)

Paraclivina postica (LeConte, 1846)

Paraclivina stigmula (Putzeys, 1840)

Paraclivina striatopunctata (Dejean, 1831)

Paraclivina sulcipennis (Putzeys, 1867)

Schizogenius (Genioschizus) crenulatus crenulatus LeConte, 1852
Schizogenius (Schizogenius) amphibius (Haldeman, 1843)
Schizogenius (Schizogenius) auripennis Bates, 1881
Schizogenius (Schizogenius) brevisetosus Whitehead, 1972
Schizogenius (Schizogenius) chiricabuanus Whitehead, 1972
Schizogenius (Schizogenius) depressus LeConte, 1852
Schizogenius (Schizogenius) falli Whitehead, 1972
Schizogenius (Schizogenius) ferrugineus Putzeys, 1846
Schizogenius (Schizogenius) lindrothi Whitehead, 1972
Schizogenius (Schizogenius) lineolatus (Say, 1823)
Schizogenius (Schizogenius) litigiosus Fall, 1901
Schizogenius (Schizogenius) longipennis Putzeys, 1867
Schizogenius (Schizogenius) neovalidus Whitehead, 1972
Schizogenius (Schizogenius) ochthocephalus Whitehead, 1972
Schizogenius (Schizogenius) ozarkensis Whitehead, 1972
Schizogenius (Schizogenius) planulatus LeConte, 1863
Schizogenius (Schizogenius) planuloides Whitehead, 1972
Schizogenius (Schizogenius) pluripuncratus LeConte, 1852
Schizogenius (Schizogenius) pygmaeus Van Dyke, 1925
Schizogenius (Schizogenius) sallei Putzeys, 1867
Schizogenius (Schizogenius) scopaeus Whitehead, 1972
Schizogenius (Schizogenius) seticollis seticollis Fall, 1901
Schizogenius (Schizogenius) sulcifrons Putzeys, 1846
Schizogenius (Schizogenius) tibialis Whitehead, 1972
Halocoryza arenaria (Darlington, 1939)

Oxydrepanus rufus (Putzeys, 1846)

Ardistomis obliquata Putzeys, 1846
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Ardistomis schaumii LeConte, 1857
Semiardistomis puncticollis (Dejean, 1831)
Semiardistomis viridis (Say, 1823)
Aspidoglossa subangulata (Chaudoir, 1843)

DyYSCHIRIINI

Akephorus marinus LeConte, 1852
Akephorus obesus (LeConte, 1863)
Dyschirius abbreviatus Putzeys, 1846
Dyschirius aeneolus LeConte, 1850
Dyschirius affinis Fall, 1901
Dyschirius alticola Lindroth, 1961
Dyschirius analis LeConte, 1852
Dyschirius aratus LeConte, 1852
Dyschirius brevispinus LeConte, 1878
Dyschirius campicola Lindroth, 1961
Dyschirius carrorum Bousquet, 1997
Dyschirius cerberus Larson, 1968
Dyschirius chiricahuae (Dajoz, 2004)
Dyschirius comatus Bousquet, 1988
Dyschirius compactus Lindroth, 1961
Dyschirius consobrinus LeConte, 1852
Dyschirius criddlei Fall, 1925
Dyschirius curvispinus Putzeys, 1846
Dyschirius dejeanii Putzeys, 1846
Dyschirius edentulus Putzeys, 1846
Dyschirius erythrocerus LeConte, 1857
Dyschirius exochus Whitehead, 1970
Dyschirius ferrugineus Bousquet, 1988
Dyschirius gibbipennis LeConte, 1857
Dyschirius globosus (Herbst, 1784)
Dyschirius globulosus (Say, 1823)
Dyschirius haemorrhoidalis (Dejean, 1831)
Dyschirius hiemalis Bousquet, 1987
Dyschirius interior Fall, 1922
Dyschirius laevifasciatus Horn, 1878
Dyschirius larochellei Bousquet, 1988
Dyschirius longulus LeConte, 1850
Dyschirius melancholicus Putzeys, 1867%
Dyschirius montanus LeConte, 1879
Dyschirius owen (Dajoz, 2004)
Dyschirius pacificus Lindroth, 1961
Dyschirius pallipennis (Say, 1823)
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Dyschirius patruelis LeConte, 1852
Dyschirius perversus Fall, 1922

Dyschirius pilosus LeConte, 1857
Dyschirius planatus Lindroth, 1961
Dyschirius politus politus (Dejean, 1825)%
Dyschirius pumilus (Dejean, 1825)
Dyschirius quadrimaculatus Lindroth, 1961
Dyschirius salivagans LeConte, 1875
Dyschirius sculptus Bousquet, 1988
Dyschirius sellarus LeConte, 1857
Dyschirius setosus LeConte, 1857
Dyschirius sextoni Bousquet, 1987
Dyschirius soda (Dajoz, 2004)

Dyschirius sphaericollis (Say, 1823)
Dyschirius subarcticus subarcticus Lindroth, 1961
Dyschirius sublaevis Putzeys, 1846
Dyschirius tenuispinus Lindroth, 1961
Dyschirius terminatus LeConte, 1846
Dyschirius timidus Lindroth, 1961
Dyschirius tridentatus LeConte, 1852
Dyschirius truncatus LeConte, 1857
Dyschirius unipunctatus Fall, 1901
Dyschirius varidens Fall, 1910

Dyschirius wayah (Dajoz, 2005)

PROMECOGNATHINI
Promecognathus crassus LeConte, 1868
Promecognathus laevissimus (Dejean, 1829)

Broscini
Miscodera arctica (Paykull, 1798)%
Broscodera (Broscodera) insignis (Mannerheim, 1852)
Zacotus matthewsii LeConte, 1869
Broscus cephalotes (Linnaeus, 1758)7

GEHRINGIINT
Gehringia olympica Darlington, 1933

TRECHINI
Trechoblemus westcotti Barr, 1972
Pseudanophthalmus abditus Krekeler, 1973
Pseudanophthalmus acherontis Barr, 1959
Pseudanophthalmus alabamae Valentine, 1932
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Pseudanophthalmus aladdini Valentine, 1945
Pseudanophthalmus assimilis Barr, 1981
Pseudanophthalmus audax (Horn, 1883)
Pseudanophthalmus avernus Valentine, 1945
Pseudanophthalmus barberi Jeannel, 1928
Pseudanophthalmus barri Krekeler, 1973
Pseudanophthalmus beakleyi Valentine, 1937
Pseudanophthalmus bendermani Barr, 1959
Pseudanophthalmus caecus Krekeler, 1973
Pseudanophthalmus calcareus Barr, 1981
Pseudanophthalmus catherinae Barr, 1959
Pseudanophthalmus catoryctos Krekeler, 1973
Pseudanophthalmus cerberus cerberus Barr, 1985
Pseudanophthalmus cerberus completus Barr, 1985
Pseudanophthalmus chthonius Krekeler, 1973
Pseudanophthalmus ciliaris ciliaris Valentine, 1937
Pseudanophthalmus ciliaris orlindae Barr, 1959
Pseudanophthalmus cnephosus Krekeler, 1973
Pseudanophthalmus colemanensis Barr, 1959
Pseudanophthalmus conditus Krekeler, 1973
Pseudanophthalmus cordicollis Barr, 1981
Pseudanophthalmus cumberlandus Valentine, 1937
Pseudanophthalmus darlingtoni darlingtoni Barr, 1985
Pseudanophthalmus darlingtoni persimilis Barr, 1985
Pseudanophthalmus deceptivus Barr, 1981
Pseudanophthalmus delicatus Valentine, 1932
Pseudanophthalmus desertus Krekeler, 1973
Pseudanophthalmus digitus Valentine, 1932
Pseudanophthalmus distinguens Valentine, 1948
Pseudanophthalmus egberti Barr, 1965
Pseudanophthalmus elongatus Krekeler, 1973
Pseudanophthalmus emersoni Krekeler, 1958
Pseudanophthalmus engelhardti (Barber, 1928)
Pseudanophthalmus eremita (Horn, 1871)
Pseudanophthalmus exiguus Krekeler, 1973
Pseudanophthalmus exoticus Krekeler, 1973
Pseudanophthalmus farrelli Barr, 1959
Pseudanophthalmus fastigatus Barr, 1981
Pseudanophthalmus fluviatilis Valentine, 1948
Pseudanophthalmus fowlerae Barr, 1980
Pseudanophthalmus frigidus Barr, 1981
Pseudanophthalmus fulleri Valentine, 1932
Pseudanophthalmus fuscus constrictus Valentine, 1932

93



94

Yves Bousquet | ZooKeys 245: 1-1722 (2012)

Pseudanophthalmus fuscus fuscus Valentine, 1931
Pseudanophthalmus georgiae Barr, 1981
Pseudanophthalmus globiceps Barr, 1985
Pseudanophthalmus gracilis Valentine, 1931
Pseudanophthalmus grandis elevatus Valentine, 1932
Pseudanophthalmus grandis grandis Valentine, 1931
Pseudanophthalmus hadenoecus Barr, 1965
Pseudanophthalmus henroti Jeannel, 1949
Pseudanophthalmus hesperus Barr, 1959
Pseudanophthalmus higginbothami Valentine, 1931
Pseudanophthalmus hirsutus Valentine, 1931
Pseudanophthalmus hoffmani Barr, 1965
Pseudanophthalmus holsingeri Barr, 1965
Pseudanophthalmus horni (Garman, 1892)
Pseudanophthalmus hortulanus Barr, 1965
Pseudanophthalmus hubbardi (Barber, 1928)
Pseudanophthalmus hubrichti Valentine, 1948
Pseudanophthalmus humeralis Valentine, 1931
Pseudanophthalmus hypertrichosis Valentine, 1932
Pseudanophthalmus hypolithos Barr, 1981
Pseudanophthalmus illinoisensis Barr & Peck, 1966
Pseudanophthalmus inexpectatus Barr, 1959
Pseudanophthalmus inquisitor Barr, 1980
Pseudanophthalmus insularis Barr, 1959
Pseudanophthalmus intermedius (Valentine, 1931)
Pseudanophthalmus intersectus Barr, 1965
Pseudanophthalmus jonesi Valentine, 1945
Pseudanophthalmus krameri Krekeler, 1973
Pseudanophthalmus krekeleri Barr, 1965
Pseudanophthalmus lallemanti Jeannel, 1949
Pseudanophthalmus leonae Barr, 1960
Pseudanophthalmus limicola Jeannel, 1931
Pseudanophthalmus lodingi Valentine, 1931
Pseudanophthalmus loganensis Barr, 1959
Pseudanophthalmus longiceps Barr, 1981
Pseudanophthalmus macradyi Valentine, 1948
Pseudanophthalmus major Krekeler, 1973
Pseudanophthalmus menetriesii campestris Barr, 1985

Pseudanophthalmus menetriesii menetriesii (Motschulsky, 1862)

Pseudanophthalmus meridionalis Valentine, 1945
Pseudanophthalmus montanus Barr, 1965
Pseudanophthalmus nelsoni Barr, 1965
Pseudanophthalmus nickajackensis Barr, 1981
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Pseudanophthalmus nortoni Barr, 1981
Pseudanophthalmus occidentalis Barr, 1959
Pseudanophthalmus obioensis Krekeler, 1973
Pseudanophthalmus orientalis Krekeler, 1973
Pseudanophthalmus orthosulcatus Valentine, 1932
Pseudanophthalmus packardi Barr, 1959
Pseudanophthalmus pallidus Barr, 1981
Pseudanophthalmus paradoxus Barr, 1981
Pseudanophthalmus parvicollis Jeannel, 1931
Pseudanophthalmus parvus Krekeler, 1973
Pseudanophthalmus paulus Barr, 1981
Pseudanophthalmus paynei Barr, 1981
Pseudanophthalmus petrunkevitchi Valentine, 1945
Pseudanophthalmus pholeter Krekeler, 1973
Pseudanophthalmus pilosus Barr, 1985
Pseudanophthalmus pontis Barr, 1965
Pseudanophthalmus potomaca Valentine, 1932
Pseudanophthalmus praetermissus Barr, 1981
Pseudanophthalmus princeps Barr, 1979
Pseudanophthalmus productus Barr, 1980
Pseudanophthalmus profundus Valentine, 1945
Pseudanophthalmus pubescens intrepidus Barr, 1985
Pseudanophthalmus pubescens pubescens (Horn, 1869)
Pseudanophthalmus punctatus Valentine, 1931
Pseudanophthalmus pusillus Barr, 1981
Pseudanophthalmus pusio (Horn, 1869)
Pseudanophthalmus puteanus Krekeler, 1973
Pseudanophthalmus quadratus Barr, 1965
Pseudanophthalmus rittmani Krekeler, 1973
Pseudanophthalmus robustus Valentine, 1931
Pseudanophthalmus rogersae Barr, 1981
Pseudanophthalmus rotundatus Valentine, 1932
Pseudanophthalmus sanctipauli Barr, 1981
Pseudanophthalmus scholasticus Barr, 1981
Pseudanophthalmus scutilus Barr, 1981
Pseudanophthalmus seclusus Barr, 1981
Pseudanophthalmus senecae Valentine, 1932
Pseudanophthalmus sequoyah Barr, 1981
Pseudanophthalmus sericus Barr, 1981
Pseudanophthalmus shilohensis mayfieldensis Krekeler, 1958
Pseudanophthalmus shilobensis shilohensis Krekeler, 1958
Pseudanophthalmus sidus Barr, 1965
Pseudanophthalmus simplex Barr, 1980
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Pseudanophthalmus simulans Barr, 1985
Pseudanophthalmus solivagus Krekeler, 1973
Pseudanophthalmus steevesi Barr, 1981
Pseudanophthalmus striatus (Motschulsky, 1862)
Pseudanophthalmus stricticollis Jeannel, 1931
Pseudanophthalmus sylvaticus Barr, 1967
Pseudanophthalmus templetoni Valentine, 1948
Pseudanophthalmus tenebrosus Krekeler, 1973
Pseudanophthalmus tennesseensis Valentine, 1937
Pseudanophthalmus tenuis (Horn, 1871)
Pseudanophthalmus thomasi Barr, 1981
Pseudanophthalmus tiresias Barr, 1959
Pseudanophthalmus transfluvialis Barr, 1985
Pseudanophthalmus troglodytes Krekeler, 1973
Pseudanophthalmus tullahoma Barr, 1959
Pseudanophthalmus umbratilis Krekeler, 1973
Pseudanophthalmus unionis Barr, 1981
Pseudanophthalmus valentinei Jeannel, 1949
Pseudanophthalmus vanburenensis Barr, 1959
Pseudanophthalmus ventus Barr, 1981
Pseudanophthalmus vicarius Barr, 1965
Pseudanophthalmus virginicus (Barr, 1960)
Pseudanophthalmus wallacei Barr, 1981
Pseudanophthalmus youngi Krekeler, 1958
Nelsonites jonesei Valentine, 1952

Nelsonites walteri Valentine, 1952

Neaphaenops tellkampfii henroti Jeannel, 1949
Neaphaenops tellkampfii meridionalis Barr, 1959
Neaphaenops tellkampfii tellkampfii (Erichson, 1844)
Neaphaenops tellkampfii viator Barr, 1979
Blemus discus discus (Fabricius, 1792)F
Xenotrechus condei Barr & Krekeler, 1967
Xenotrechus denticollis Barr & Krekeler, 1967
Darlingtonea kentuckensis Valentine, 1952
Ameroduvalius jeanneli jeanneli Valentine, 1952
Ameroduvalius jeanneli rockcastlei Valentine, 1952
Trechus (Trechus) alinae Dajoz, 1990

Trechus (Trechus) apache Dajoz, 1990

Trechus (Trechus) apicalis Motschulsky, 1845%
Trechus (Trechus) arizonae Casey, 1918

Trechus (Trechus) caliginis Barr, 1985

Trechus (Trechus) carolinae Schaeffer, 1901
Trechus (Trechus) chalybeus Dejean, 1831
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Trechus (Trechus) coloradensis Schaeffer, 1915

Trechus (Trechus) conformis Jeannel, 1927

Trechus (Trechus) crassiscapus Lindroth, 1955

Trechus (Trechus) cumberlandus Barr, 1962

Trechus (Trechus) humboldti Van Dyke, 1945

Trechus (Trechus) hydropicus avus Barr, 1962

Trechus (Trechus) hydropicus beutenmuelleri Jeannel, 1931
Trechus (Trechus) hydropicus canus Barr, 1962

Trechus (Trechus) hydropicus hydropicus Horn, 1883
Trechus (Trechus) mitchellensis Barr, 1962

Trechus (Trechus) obtusus Erichson, 1837+

Trechus (Trechus) oregonensis Hatch, 1951

Trechus (Trechus) ovipennis Motschulsky, 1845

Trechus (Trechus) pomonae Fall, 1901

Trechus (Trechus) quadristriatus (Schrank, 1781)%
Trechus (Trechus) roanicus Barr, 1962

Trechus (Trechus) rubens (Fabricius, 1792)t

Trechus (Trechus) schwarzi saludae Barr, 1979

Trechus (Trechus) schwarzi schwarzi Jeannel, 1931
Trechus (Trechus) schwarzi scopulosus Barr, 1979

Trechus (Trechus) tenuiscapus Lindroth, 1961

Trechus (Trechus) yvesbousqueti Donabauer, 2010

Trechus (Microtrechus) aduncus Barr, 1962

Trechus (Microtrechus) balsamensis Barr, 1962

Trechus (Microtrechus) barberi (Jeannel, 1931)

Trechus (Microtrechus) bowlingi Barr, 1962

Trechus (Microtrechus) cheoahensis Donabauer, 2005
Trechus (Microtrechus) clingmanensis Donabauer, 2005
Trechus (Microtrechus) coweensis Barr, 1979

Trechus (Microtrechus) haoe Barr, 1979

Trechus (Microtrechus) haoeleadensis Donabauer, 2005
Trechus (Microtrechus) howellae Barr, 1979

Trechus (Microtrechus) inexpectatus Barr, 1985

Trechus (Microtrechus) luculentus cheoahbaldensis Donabauer, 2005
Trechus (Microtrechus) luculentus joannabaldensis Donabauer, 2005
Trechus (Microtrechus) luculentus luculentus Barr, 1962
Trechus (Microtrechus) luculentus wayahensis Barr, 1979
Trechus (Microtrechus) nantabhalae Barr, 1979

Trechus (Microtrechus) nebulosus Barr, 1962

Trechus (Microtrechus) novaculosus Barr, 1962

Trechus (Microtrechus) plottbalsamensis Donabauer, 2005
Trechus (Microtrechus) pseudobarberi Donabauer, 2009
Trechus (Microtrechus) pseudonovaculosus Donabauer, 2005
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Trechus (Microtrechus) pseudosubtilis Donabauer, 2009
Trechus (Microtrechus) ramseyensis Donabauer, 2005
Trechus (Microtrechus) rivulis Dajoz, 2005

Trechus (Microtrechus) rosenbergi Barr, 1962

Trechus (Microtrechus) satanicus Barr, 1962

Trechus (Microtrechus) snowbirdensis Donabauer, 2005
Trechus (Microtrechus) stefanschoedli Donabauer, 2005
Trechus (Microtrechus) stupkai Barr, 1979

Trechus (Microtrechus) subtilis Barr, 1962

Trechus (Microtrechus) talequah Barr, 1962

Trechus (Microtrechus) tennesseensis tauricus Barr, 1962
Trechus (Microtrechus) tennesseensis tennesseensis Barr, 1962
Trechus (Microtrechus) thomasbarri Donabauer, 2005
Trechus (Microtrechus) thunderheadensis Donabauer, 2005
Trechus (Microtrechus) tobiasi Donabauer, 2005

Trechus (Microtrechus) tonitru Barr, 1962

Trechus (Microtrechus) toxawayi Barr, 1979

Trechus (Microtrechus) tuckaleechee Barr, 1962

Trechus (Microtrechus) tusquitee Barr, 1979

Trechus (Microtrechus) tusquitensis Donabauer, 2005
Trechus (Microtrechus) uncifer Barr, 1962

Trechus (Microtrechus) unicoi Barr, 1979

Trechus (Microtrechus) valentinei Barr, 1979

Trechus (Microtrechus) vandykei pisgabensis Barr, 1979
Trechus (Microtrechus) vandykei vandykei (Jeannel, 1927)
Trechus (Microtrechus) verus Barr, 1962

Trechus (Microtrechus) wayahbaldensis Donabauer, 2005

BEMBIDIINI
Amerizus (Amerizus) oblonguloides (Lindroth, 1963)
Amerizus (Amerizus) oblongulus (Mannerheim, 1852)
Amerizus (Amerizus) spectabilis (Mannerheim, 1852)
Amerizus (Amerizus) utahensis (Van Dyke, 1920)
Amerizus (Amerizus) wingatei (Bland, 1864)
Lionepha casta (Casey, 1918)
Lionepha chintimini (Erwin & Kavanaugh, 1981)
Lionepha disjuncta (Lindroth, 1963)
Lionepha erasa (LeConte, 1859)
Lionepha lindrothellus (Erwin & Kavanaugh, 1981)
Lionepha lummi (Erwin & Kavanaugh, 1981)
Lionepha osculans (Casey, 1918)
Lionepha pseudoerasa (Lindroth, 1963)
Lionepha sequoiae (Lindroth, 1963)
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Asaphidion alaskanum Wickham, 1919

Asaphidion curtum curtum (Heyden, 1870)F

Asaphidion yukonense Wickham, 1919

Bembidion (Hirmoplataphus) alpineanum Casey, 1924
Bembidion (Hirmoplataphus) avidum Casey, 1918
Bembidion (Hirmoplataphus) concolor (Kirby, 1837)
Bembidion (Hirmoplataphus) humboldtense Blaisdell, 1902
Bembidion (Hirmoplataphus) nigrum Say, 1823
Bembidion (Hirmoplataphus) quadrulum LeConte, 1861
Bembidion (Hirmoplataphus) recticolle LeConte, 1863
Bembidion (Hirmoplataphus) salebratum (LeConte, 1847)
Bembidion (Hirmoplataphus) subaerarium Casey, 1924
Bembidion (Hydriomicrus) brevistriatum Hayward, 1897
Bembidion (Hydriomicrus) californicum Hayward, 1897
Bembidion (Hydriomicrus) innocuum Casey, 1918
Bembidion (Hydriomicrus) quadratulum Notman, 1920
Bembidion (Hydriomicrus) semistriatum (Haldeman, 1843)
Bembidion (Odontium) aenulum Hayward, 1901
Bembidion (Odontium) bowditchii LeConte, 1878
Bembidion (Odontium) carinatum (LeConte, 1852)
Bembidion (Odontium) confusum Hayward, 1897
Bembidion (Odontium) coxendix Say, 1823

Bembidion (Odontium) durangoense Bates, 1891
Bembidion (Odontium) gilae Lindroth, 1963

Bembidion (Odontium) paraenulum Maddison, 2009
Bembidion (Odontium) robusticolle Hayward, 1897
Bembidion (Odontium) sculpturatum (Motschulsky, 1859)
Bembidion (Bracteon) alaskense Lindroth, 1962%
Bembidion (Bracteon) balli Lindroth, 1962

Bembidion (Bracteon) carinula Chaudoir, 1868
Bembidion (Bracteon) foveun Motschulsky, 1844%
Bembidion (Bracteon) hesperium Fall, 1910

Bembidion (Bracteon) inaequale Say, 1823

Bembidion (Bracteon) lapponicum Zetterstedt, 1828%
Bembidion (Bracteon) levettei carrianum Casey, 1924
Bembidion (Bracteon) levettei levettei Casey, 1918
Bembidion (Bracteon) lorquinii Chaudoir, 1868
Bembidion (Bracteon) punctatostriatum Say, 1823
Bembidion (Bracteon) zephyrum Fall, 1910

Bembidion (Ochthedromus) americanum Dejean, 1831
Bembidion (Ochthedromus) bifossulatum (LeConte, 1852)
Bembidion (Ochthedromus) cheyennense Casey, 1918
Bembidion (Pseudoperyphus) antiquum Dejean, 1831
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Bembidion (Pseudoperyphus) arenobile Maddison, 2008
Bembidion (Pseudoperyphus) bellorum Maddison, 2008
Bembidion (Pseudoperyphus) chalceum Dejean, 1831
Bembidion (Pseudoperyphus) honestum Say, 1823
Bembidion (Pseudoperyphus) integrum Casey, 1918
Bembidion (Pseudoperyphus) louisella Maddison, 2008
Bembidion (Pseudoperyphus) rothfelsi Maddison, 2008
Bembidion (Pseudoperyphus) rufotinctum Chaudoir, 1868
Bembidion (Cillenus) palosverdes Kavanaugh & Erwin, 1992
Bembidion (Actedium) lachnophoroides Darlington, 1926
Bembidion (Ocydromus) scopulinum (Kirby, 1837)%
Bembidion (Peryphus) actuosum Casey, 1918

Bembidion (Peryphus) bruxellense Wesmael, 1835t
Bembidion (Peryphus) consanguineum Hayward, 1897
Bembidion (Peryphus) dauricum (Motschulsky, 1844)%
Bembidion (Peryphus) femoratum femoratum Sturm, 1825F
Bembidion (Peryphus) lugubre LeConte, 1857

Bembidion (Peryphus) mexicanum Dejean, 1831
Bembidion (Peryphus) nevadense Ulke, 1875

Bembidion (Peryphus) obscurellum obscurellum (Motschulsky, 1845)%
Bembidion (Peryphus) pernotum Casey, 1918

Bembidion (Peryphus) perspicuum (LeConte, 1848)
Bembidion (Peryphus) petrosum attuense Lindroth, 1963
Bembidion (Peryphus) petrosum petrosum Gebler, 1833%
Bembidion (Peryphus) plagiatum (Zimmermann, 1869)
Bembidion (Peryphus) poppii schalleri Lindroth, 1963
Bembidion (Peryphus) rupicola (Kirby, 1837)

Bembidion (Peryphus) sarpedon Casey, 1918

Bembidion (Peryphus) satelles Casey, 1918

Bembidion (Peryphus) sejunctum sejunctum Casey, 1918
Bembidion (Peryphus) sejunctum semiaureum Fall, 1922
Bembidion (Peryphus) striola (LeConte, 1852)

Bembidion (Peryphus) tetracolum tetracolum Say, 1823%
Bembidion (Peryphus) transversale Dejean, 1831
Bembidion (Terminophanes) mckinleyi carneum Lindroth, 1963
Bembidion (Terminophanes) mckinleyi mckinleyi Fall, 1926
Bembidion (Asioperyphus) bimaculatum (Kirby, 1837)
Bembidion (Asioperyphus) lenae Csiki, 1928%

Bembidion (Asioperyphus) postremum Say, 1830
Bembidion (Asioperyphus) renoanum Casey, 1918
Bembidion (Asioperyphus) sordidum (Kirby, 1837)
Bembidion (Asioperyphus) umiatense Lindroth, 1963%
Bembidion (Peryphanes) grapii Gyllenhal, 1827%
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Bembidion (Peryphanes) lacunarium (Zimmermann, 1869)
Bembidion (Peryphanes) platynoides Hayward, 1897
Bembidion (Peryphanes) stephensii Crotch, 18667
Bembidion (Peryphanes) subangustarum Hayward, 1897
Bembidion (Peryphanes) texanum Chaudoir, 1868
Bembidion (Peryphanes) yukonum Fall, 19263%

Bembidion (Testediolum) commotum Casey, 1918
Bembidion (Testediolum) modocianum Casey, 1924
Bembidion (Testediolum) nebraskense LeConte, 1863
Bembidion (Testediolum) obscuripenne Blaisdell, 1902
Bembidion (Testediolum) perbrevicolle Casey, 1924
Bembidion (Testediolum) ulkei Lindroth, 1963

Bembidion (Leuchydrium) tigrinum LeConte, 1879
Bembidion (Bembidion) adductum Casey, 1918

Bembidion (Bembidion) mutatum Gemminger & Harold, 1868
Bembidion (Bembidion) oregonense Hatch, 1953
Bembidion (Bembidion) pedicellatum LeConte, 1857
Bembidion (Bembidion) praecinctum LeConte, 1879
Bembidion (Bembidion) quadrimaculatum dubitans (LeConte, 1852)
Bembidion (Bembidion) quadrimaculatum oppositum Say, 1823
Bembidion (Cyclolopha) jucundum Horn, 1895

Bembidion (Cyclolopha) poculare Bates, 1884

Bembidion (Cyclolopha) sphaeroderum Bates, 1882
Bembidion (Furcacampa) affine Say, 1823

Bembidion (Furcacampa) egens Casey, 1918

Bembidion (Furcacampa) fuchsii Blaisdell, 1902
Bembidion (Furcacampa) impotens Casey, 1918

Bembidion (Furcacampa) mimus Hayward, 1897
Bembidion (Furcacampa) nogalesium Casey, 1924
Bembidion (Furcacampa) timidum (LeConte, 1847)
Bembidion (Furcacampa) triviale Casey, 1918

Bembidion (Furcacampa) versicolor (LeConte, 1847)
Bembidion (Neobembidion) constricticolle Hayward, 1897
Bembidion (Neobembidion) nitidicolle Bousquet, 2006
Bembidion (Neobembidion) nudipenne Lindroth, 1963
Bembidion (Neobembidion) tencenti Hatch, 1951
Bembidion (Diplocampa) transparens transparens (Gebler, 1830)F
Bembidion (Semicampa) convexulum Hayward, 1897
Bembidion (Semicampa) morulum LeConte, 1863
Bembidion (Semicampa) muscicola Hayward, 1897
Bembidion (Semicampa) nigrivestis Bousquet, 2006
Bembidion (Semicampa) praticola Lindroth, 1963
Bembidion (Semicampa) roosevelti Pic, 1902

101



102 Yves Bousquet | ZooKeys 245: 1-1722 (2012)

Bembidion (Semicampa) rubiginosum LeConte, 1879
Bembidion (Semicampa) semicinctum Notman, 1919
Bembidion (Notaphus) acticola Casey, 1884
Bembidion (Notaphus) aeneicolle (LeConte, 1847)
Bembidion (Notaphus) approximatum (LeConte, 1852)
Bembidion (Notaphus) aratum (LeConte, 1852)
Bembidion (Notaphus) auxiliator Casey, 1924
Bembidion (Notaphus) callens Casey, 1918
Bembidion (Notaphus) castor Lindroth, 1963
Bembidion (Notaphus) coloradense Hayward, 1897
Bembidion (Notaphus) consimile Hayward, 1897
Bembidion (Notaphus) conspersum Chaudoir, 1868
Bembidion (Notaphus) constrictum (Leconte, 1847)
Bembidion (Notaphus) consuetum Casey, 1918
Bembidion (Notaphus) contractum Say, 1823
Bembidion (Notaphus) cordatum (LeConte, 1847)
Bembidion (Notaphus) debiliceps Casey, 1918
Bembidion (Notaphus) dejectum Casey, 1884
Bembidion (Notaphus) dorsale Say, 1823

Bembidion (Notaphus) evidens Casey, 1918
Bembidion (Notaphus) flohri Bates, 1878

Bembidion (Notaphus) graphicum Casey, 1918
Bembidion (Notaphus) hageni Hayward, 1897
Bembidion (Notaphus) idoneum Casey, 1918
Bembidion (Notaphus) indistinctum Dejean, 1831
Bembidion (Notaphus) insulatum (LeConte, 1852)
Bembidion (Notaphus) intermedium (Kirby, 1837)
Bembidion (Notaphus) jacobianum Casey, 1918
Bembidion (Notaphus) latebricola Casey, 1918
Bembidion (Notaphus) lecontei Csiki, 1928
Bembidion (Notaphus) luculentum Casey, 1918
Bembidion (Notaphus) mormon Hayward, 1897
Bembidion (Notaphus) nigripes (Kirby, 1837)%
Bembidion (Notaphus) nubiculosum Chaudoir, 1868
Bembidion (Notaphus) oberthueri Hayward, 1901
Bembidion (Notaphus) obscuromaculatum (Motschulsky, 1859)
Bembidion (Notaphus) obtusangulum LeConte, 1863
Bembidion (Notaphus) obtusidens Fall, 1922
Bembidion (Notaphus) operosum Casey, 1918
Bembidion (Notaphus) patruele Dejean, 1831
Bembidion (Notaphus) pilatei Chaudoir, 1868
Bembidion (Notaphus) pimanum Casey, 1918
Bembidion (Notaphus) rapidum (LeConte, 1847)
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Bembidion (Notaphus) scintillans Bates, 1882
Bembidion (Notaphus) scudderi LeConte, 1878
Bembidion (Notaphus) semiopacum Casey, 1924
Bembidion (Notaphus) semipunctatum (Donovan, 1806)%
Bembidion (Notaphus) umbratum (LeConte, 1847)
Bembidion (Notaphus) versutum LeConte, 1878
Bembidion (Notaphus) viridicolle (LaFerté-Sénectere, 1841)
Bembidion (Notaphus) vividum Casey, 1884

Bembidion (Notaphus) vulpecula Casey, 1918
Bembidion (Trepanedoris) acutifrons LeConte, 1879
Bembidion (Trepanedoris) ampliceps Casey, 1918
Bembidion (Trepanedoris) anguliferum (LeConte, 1852)
Bembidion (Trepanedoris) canadianum Casey, 1924
Bembidion (Trepanedoris) clemens Casey, 1918
Bembidion (Trepanedoris) concrerum Casey, 1918
Bembidion (Trepanedoris) connivens (LeConte, 1852)
Bembidion (Trepanedoris) elizabethae Hatch, 1950
Bembidion (Trepanedoris) fortestriatum (Motschulsky, 1845)
Bembidion (Trepanedoris) frontale (LeConte, 1847)
Bembidion (Trepanedoris) pseudocaurum Lindroth, 1963
Bembidion (Trepanedoris) scenicum Casey, 1918
Bembidion (Trepanedoris) siticum Casey, 1918
Bembidion (Peryphodes) ephippigerum (LeConte, 1852)
Bembidion (Peryphodes) salinarium Casey, 1918
Bembidion (Emphanes) diligens Casey, 1918

Bembidion (Emphanes) vile (LeConte, 1852)
Bembidion (Blepharoplataphus) hastii Sahlberg, 1827%
Bembidion (Plataphus) arcticum Lindroth, 1963%
Bembidion (Plataphus) basicorne Notman, 1920
Bembidion (Plataphus) brachythorax Lindroth, 1963%
Bembidion (Plataphus) breve (Motschulsky, 1845)
Bembidion (Plataphus) carolinense Casey, 1924
Bembidion (Plataphus) complanulum (Mannerheim, 1853)
Bembidion (Plataphus) compressum Lindroth, 1963%
Bembidion (Plataphus) curtulatum Casey, 1918
Bembidion (Plataphus) falsum Blaisdell, 1902
Bembidion (Plataphus) farrarae Hatch, 1950

Bembidion (Plataphus) gebleri turbatum Casey, 1918
Bembidion (Plataphus) gordoni Lindroth, 1963
Bembidion (Plataphus) gratiosum Casey, 1918
Bembidion (Plataphus) haruspex Casey, 1918
Bembidion (Plataphus) hyperboracorum Munster, 1923%
Bembidion (Plataphus) improvidens Casey, 1924
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Bembidion (Plataphus) kalumae Lindroth, 1963
Bembidion (Plataphus) kuprianovii Mannerheim, 1843
Bembidion (Plataphus) laxatum Casey, 1918

Bembidion (Plataphus) manningense Lindroth, 1969
Bembidion (Plataphus) neocoerulescens Bousquet, 1993
Bembidion (Plataphus) nigrocoeruleum Hayward, 1897
Bembidion (Plataphus) occultator Notman, 1920
Bembidion (Plataphus) oppressum Casey, 1918

Bembidion (Plataphus) placeranum Casey, 1924

Bembidion (Plataphus) planiusculum Mannerheim, 1843
Bembidion (Plataphus) quadrifoveolatum Mannerheim, 1843
Bembidion (Plataphus) rosslandicum Lindroth, 1963
Bembidion (Plataphus) rufinum Lindroth, 1963
Bembidion (Plataphus) rusticum lenensoides Lindroth, 1963
Bembidion (Plataphus) rusticum rusticum Casey, 1918
Bembidion (Plataphus) sierricola Casey, 1924

Bembidion (Plataphus) simplex Hayward, 1897

Bembidion (Plataphus) stillaguamish Hatch, 1950
Bembidion (Plataphus) sulcipenne hyperboroides Lindroth, 1963
Bembidion (Plataphus) sulcipenne prasinoides Lindroth, 1963
Bembidion (Plataphus) vandykei Blaisdell, 1902

Bembidion (Plataphus) viator Casey, 1918

Bembidion (Hydrium) interventor Lindroth, 1963
Bembidion (Hydrium) levigatum Say, 1823

Bembidion (Hydrium) nitidum (Kirby, 1837)

Bembidion (Hydrium) obliquulum LeConte, 1859
Bembidion (Metallina) dyschirinum LeConte, 1861
Bembidion (Metallina) lampros (Herbst, 1784)F
Bembidion (Metallina) properans (Stephens, 1828)F
Bembidion (Lindrochthus) wickhami Hayward, 1897
Bembidion (Eupetedromus) graciliforme Hayward, 1897
Bembidion (Eupetedromus) immaturum Lindroth, 1954
Bembidion (Eupetedromus) incrematum LeConte, 1860%
Bembidion (Eupetedromus) iridipenne Bousquet & Webster, 2006
Bembidion (Eupetedromus) variegatum Say, 1823
Bembidion (Trechonepha) iridescens (LeConte, 1852)
Bembidion (Trechonepha) trechiforme (LeConte, 1852)
Bembidion (Liocosmius) festivum Casey, 1918

Bembidion (Liocosmius) horni Hayward, 1897

Bembidion (Liocosmius) mundum (LeConte, 1852)
Bembidion (Melomalus) planatum (LeConte, 1847)
Bembidion (Trichoplataphus) fugax (LeConte, 1848)
Bembidion (Trichoplataphus) grandiceps Hayward, 1897
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Bembidion (Trichoplataphus) ozarkense Maddison & Hildebrandt, 2011
Bembidion (Trichoplataphus) planum (Haldeman, 1843)
Bembidion (Trichoplataphus) rolandi Fall, 1922
Bembidion (Phyla) obtusum Audinet-Serville, 18217
Bembidion (Lymnaeum) laticeps (LeConte, 1858)
Bembidion (Lymnaeum) nigropiceum (Marsham, 1802)F
Phrypeus rickseckeri (Hayward, 1897)

Mioptachys flavicauda (Say, 1823)

Tachyta (Tachyta) angulata Casey, 1918

Tachyra (1achyra) falli (Hayward, 1900)

Tachyta (Tachyta) inornata (Say, 1823)

Tachyra (1achyta) kirbyi Casey, 1918

Tachyta (Tachyta) parvicornis Notman, 1922
Elaphropus (Barytachys) anceps (LeConte, 1848)
Elaphropus (Barytachys) anthrax (LeConte, 1852)
Elaphropus (Barytachys) brevis (Casey, 1918)
Elaphropus (Barytachys) brunnicollis (Motschulsky, 1862)
Elaphropus (Barytachys) capax (LeConte, 1863)
Elaphropus (Barytachys) cockerelli (Fall, 1907)
Elaphropus (Barytachys) congener (Casey, 1918)
Elaphropus (Barytachys) conjugens (Notman, 1919)
Elaphropus (Barytachys) dolosus (LeConte, 1848)
Elaphropus (Barytachys) fatuus (Casey, 1918)
Elaphropus (Barytachys) ferrugineus (Dejean, 1831)
Elaphropus (Barytachys) fuscicornis (Chaudoir, 1868)
Elaphropus (Barytachys) granarius (Dejean, 1831)
Elaphropus (Barytachys) incurvus (Say, 1830)
Elaphropus (Barytachys) liebecki (Hayward, 1900)
Elaphropus (Barytachys) monticola (Casey, 1918)
Elaphropus (Barytachys) nebulosus (Chaudoir, 1868)
Elaphropus (Barytachys) obesulus (LeConte, 1852)
Elaphropus (Barytachys) rapax (LeConte, 1852)
Elaphropus (Barytachys) renoicus (Casey, 1918)
Elaphropus (Barytachys) rubricauda (Casey, 1918)
Elaphropus (Barytachys) saturatus (Casey, 1918)
Elaphropus (Barytachys) sectator (Casey, 1918)
Elaphropus (Barytachys) sedulus (Casey, 1918)
Elaphropus (Barytachys) tahoensis (Casey, 1918)
Elaphropus (Barytachys) tripunctatus (Say, 1830)
Elaphropus (Barytachys) vernicatus (Casey, 1918)
Elaphropus (Barytachys) vivax (LeConte, 1848)
Elaphropus (Barytachys) xanthopus (Dejean, 1831)
Elaphropus (Tachyura) parvulus (Dejean, 1831)F
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Micratopus aenescens (LeConte, 1848)
Pericompsus (Pericompsus) ephippiatus (Say, 1830)
Pericompsus (Pericompsus) laetulus LeConte, 1852
Pericompsus (Pericompsus) sellatus LeConte, 1852
Porotachys bisulcarus (Nicolai, 1822)

Polyderis diaphana (Casey, 1918)

Polyderis laeva (Say, 1823)

Polyderis rufotestacea (Hayward, 1900)

Tachys (1achys) bradycellinus Hayward, 1900
Tachys (1achys) bryanti Lindroth, 1966

Tachys (1achys) corax LeConte, 1852

Tachys (1achys) halophilus Lindroth, 1966

Tachys (1achys) litoralis Casey, 1884

Tachys (1achys) misellus LaFerté-Sénectere, 1841
Tachys (1achys) mordax LeConte, 1852

Tachys (1achys) pallidus Chaudoir, 1868

Tachys (Tachys) pulchellus LaFerté-Sénectére, 1841
Tachys (1achys) translucens Darlington, 1937
Tachys (1achys) virgo LeConte, 1852

Tachys (1achys) vittiger LeConte, 1852

Tachys (Paratachys) aeneipennis Motschulsky, 1862
Tachys (Paratachys) albipes LeConte, 1863

Tachys (Paratachys) austinicus (Casey, 1918)
Tachys (Paratachys) columbiensis Hayward, 1900
Tachys (Paratachys) edax LeConte, 1852

Tachys (Paratachys) hyalinus Casey, 1918

Tachys (Paratachys) oblitus Casey, 1918

Tachys (Paratachys) potomaca (Erwin, 1981)
Tachys (Paratachys) proximus (Say, 1823)

Tachys (Paratachys) pumilus (Dejean, 1831)
Tachys (Paratachys) rectangulus Notman, 1919
Tachys (Paratachys) rhodeanus Casey, 1918

Tachys (Paratachys) sagax Casey, 1918

Tachys (Paratachys) scitulus LeConte, 1848
Tachys (Paratachys) sequax LeConte, 1848

Tachys (Paratachys) spadix Casey, 1918

Tachys (Paratachys) umbripennis Chaudoir, 1868
Tachys (Paratachys) ventricosus LeConte, 1863
Tachys (Paratachys) vernilis Casey, 1918

Tachys (Paratachys) vorax LeConte, 1852
Anillodes debilis (LeConte, 1853)

Anillodes minutus Jeannel, 1963

Anillodes walkeri Jeannel, 1963
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Anillinus affabilis (Brues, 1902)

Anillinus aleyae Sokolov & Watrous, 2008
Anillinus balli Sokolov & Carlton, 2004
Anillinus barberi Jeannel, 1963

Anillinus barri Sokolov & Carlton, 2004
Anillinus campbelli Giachino, 2011

Anillinus carltoni Sokolov, 2011

Anillinus chandleri Sokolov, 2011

Anillinus cherokee Sokolov & Carlton, 2008
Anillinus chilhowee Sokolov, 2011

Anillinus cieglerae Sokolov & Carlton, 2007
Anillinus cornelli Sokolov & Carlton, 2004
Anillinus daggyi Sokolov & Carlton, 2004
Anillinus depressus (Jeannel, 1963)

Anillinus docwatsoni Sokolov & Carlton, 2004
Anillinus dohrni (Ehlers, 1884)

Anillinus elongatus Jeannel, 1963

Anillinus erwini Sokolov & Carlton, 2004
Anillinus folkertsi Sokolov & Carlton, 2004
Anillinus fortis (Horn, 1869)

Anillinus gimmeli Sokolov & Carlton, 2010
Anillinus indianae Jeannel, 1963

Anillinus juliae Sokolov & Carlton, 2010
Anillinus kovariki Sokolov & Carlton, 2004
Anillinus langdoni Sokolov & Carlton, 2004
Anillinus lescheni Sokolov & Carlton, 2004
Anillinus longiceps Jeannel, 1963

Anillinus loweae Sokolov & Carlton, 2004
Anillinus magazinensis Sokolov & Carlton, 2004
Anillinus merritti Sokolov & Carlton, 2010
Anillinus moseleyae Sokolov & Carlton, 2004
Anillinus murrayae Sokolov & Carlton, 2004
Anillinus nantabhala Dajoz, 2005

Anillinus pecki Giachino, 2011

Anillinus pusillus Sokolov & Carlton, 2007
Anillinus robisoni Sokolov & Carlton, 2004
Anillinus sinuaticollis Jeannel, 1963

Anillinus sinuatus Jeannel, 1963

Anillinus smokiensis Sokolov, 2011

Anillinus steevesi Barr, 1995

Anillinus stephani Sokolov & Carlton, 2004
Anillinus tishechkini Sokolov & Carlton, 2004
Anillinus turneri Jeannel, 1963
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Anillinus unicoi Sokolov, 2011

Anillinus valentinei (Jeannel, 1963)

Anillinus virginiae Jeannel, 1963

Serranillus dunavani (Jeannel, 1963)

Serranillus jeanneli Barr, 1995

Serranillus septentrionis Sokolov & Carlton, 2008
Anillaspis caseyi Jeannel, 1963

Anillaspis explanara (Horn, 1888)

Horologion speokoites Valentine, 1932

PoconNINt
Thalassotrechus barbarae (Horn, 1892)
Diplochaetus emaciatus (Bates, 1891)
Diplochaetus megacephalus Bousquet & Laplante, 1997
Diplochaetus planarus (Horn, 1876)
Diplochaetus rutilus (Chevrolat, 1863)
Pogonus texanus Chaudoir, 1868

PATROBINI
Diplous (Platidius) aterrimus (Dejean, 1828)
Diplous (Platidius) californicus (Motschulsky, 1844)
Diplous (Platidius) filicornis (Casey, 1918)
Diplous (Platidius) rugicollis (Randall, 1838)
Patrobus cinctus Motschulsky, 1860%
Patrobus fossifrons (Eschscholtz, 1823)
Patrobus foveocollis (Eschscholtz, 1823)%
Patrobus lecontei Chaudoir, 1872
Patrobus longicornis (Say, 1823)
Patrobus septentrionis septentrionis Dejean, 1828%
Patrobus stygicus Chaudoir, 1872%
Platypatrobus lacustris Darlington, 1938
Platidiolus vandykei Kurnakov, 1960

PsyDRINI
Nomius pygmaeus (Dejean, 1831)
Psydrus piceus LeConte, 1846

METRIINI
Metrius contractus contractus Eschscholtz, 1829
Metrius contractus planatus Van Dyke, 1925
Metrius contractus sericeus Rivers, 1900
Metrius explodens Bousquet & Goulet, 1990
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PAussINI
Pachyteles gyllenhalii (Dejean, 1825)
Goniotropis kuntzeni kuntzeni Binninger, 1927
Goniotropis parca (LeConte, 1884)
Physea hirta LeConte, 1853
Ozaena lemoulti Binninger, 1932

BRACHININI
Brachinus (Neobrachinus) aabaaba Erwin, 1970
Brachinus (Neobrachinus) adustipennis Erwin, 1969
Brachinus (Neobrachinus) aeger Chaudoir, 1876
Brachinus (Neobrachinus) alexiguus Erwin, 1970
Brachinus (Neobrachinus) alternans Dejean, 1825
Brachinus (Neobrachinus) americanus (LeConte, 1844)
Brachinus (Neobrachinus) azureipennis Chaudoir, 1876
Brachinus (Neobrachinus) capnicus Erwin, 1970
Brachinus (Neobrachinus) cibolensis Erwin, 1970
Brachinus (Neobrachinus) conformis Dejean, 1831
Brachinus (Neobrachinus) cordicollis Dejean, 1826
Brachinus (Neobrachinus) costipennis Motschulsky, 1859
Brachinus (Neobrachinus) cyanipennis Say, 1823
Brachinus (Neobrachinus) cyanochroaticus Erwin, 1969
Brachinus (Neobrachinus) elongatulus Chaudoir, 1876
Brachinus (Neobrachinus) explosus Erwin, 1970
Brachinus (Neobrachinus) favicollis Erwin, 1965
Brachinus (Neobrachinus) fulminatus Erwin, 1969
Br