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ABSTRACT

Erwin, Terry L.  The Ground-Beetles of Central America (Carabidae), Part II: Notiophilini,
Loricerini, and Carabini. Smithsonian Contributions to Zoology, number 501, 30 pages, 22
figures, 5 tables, 1991.—This paper is the second in a planned series designed to cover the
ground-beetles of Central America both taxonomically and biogeographically. The area, for
purposes of this series, extends from the northern border of Guatemala south to the border
between the Republic of Panama and Colombia, including the near shore islands of both oceans.
Species that are known to occur now in either Mexico or Colombia in the vicinity of the borders
shared with Central American countries, and that may someday be found in Central America, are
discussed as well. Included here is part of the subfamily Carabinae, tribes Notiophilini,
Loricerini, and Carabini. Other tribes of Carabinae will be covered in another fascicle. Also
included herein is a key to the presently described genera of the New World tropics, a
classification scheme of the world fauna, and introductory material pertinent to both the series
and the present contribution. The following genera are discussed: Notiophilus, Loricera, and
Calosoma. All species, none of which are new, are redescribed and some structural parts of each
are illustrated. Notes are provided on natural history and distribution for each species; dot maps
illustrate the known Central American range of each taxon; and line or shaded drawings depict
diagnostic characters.

SUMARIO

Este fasciculo es el segundo de una serie planeada con el fin de cubrir los cardbidos de América
Central, tanto taxon6mica como bio-geograficamente. El 4rea en relacién a esta serie se extiende
desde la frontera norte de Guatemala hacia el sur en el area limitrofe entre Panam4 y Colombia,
incluyendo las islas cercanas a las costas de ambos oceanos. También son consideradas las
especies que han sido encontradas en Méjico o Colombia, muy cerca a las fronteras compartidas
con los paises de América Central y que alguna vez podrian ser halladas en esta zona. Se incluye
en la Parte I la sub-familia Carabinae, las tribus Notiophilini, Loricerini, y Carabini. Otras tribus
de la misma sub-familia ser4n tratadas en la Parte II. También se incluye en la Parte IT una clave
para la genera del Nuevo Mundo hasta ahora descrita, un esquema de clasificacién de la fauna
mundial y material y métodos pertinentes a ambas series. En la Parte I, la siguiente genera es
tratada: Notiophilus, Loricera, y Calosoma. Todas las especies aunque descritas anteriormente,
son redescritas y algunas partes estructurales ilustradas. Se dan a conocer notas sobre historia
natural y distribucién para cada taxon; mapas de localizamiento ilustran el alcance de
distribucién de cada especie en América Central y diferentes dibujos representan caracteristicas
especificas a cada una.

OFFICIAL PUBLICATION DATE is handstamped in a limited number of initial copies and is
recorded in the Institution’s annual report, Smithsonian Year. SERIES COVER DESIGN: The coral
Montastrea cavernosa (Linnaeus).
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Dedication
To those who saw the forests before and marveled at their beauty, to those who knew not

mass extinction, and to those who still appreciate a mountain, a brook, a beetle; especially

to my professor and mentor George E. Ball, upon his retirement from the formality of a
classroom; may he never give up teaching.



The Ground-Beetles of Central
America (Carabidae), Part I1:
Notiophilini, Loricerini, and Carabini
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Introduction

One day long ago, George E. Ball asked me to accompany
him on a field trip to Mexico. I was a graduate student and had
never been to the tropics; I was obviously excited! We were
collecting carabids by hand each day and by light on most
nights. While the ultraviolet collecting lamp was running, we
prepared the previous day’s catch in the back of George’s “El
Escarabajo-I” (a large well-stocked camper truck). George
wrote up the notes and I struggled to sort all the collected
specimens to the morpho-species level for him. Two months of
personal tutoring from George during that trip gave me tropical
carabid fever and the initial background necessary to devote my
career to the fascinating Neotropics and the wealth of hidden
evolutionary treasures dwelling there. Since that first introduc-
tion, 16 years of organizing specimens (over 100,000) and their
accompanying data, studying types, and accumulating litera-
ture has taken place. As a result, this fascicle, actually the
second of a planned series (see Erwin, 1982a), which will cover
faunistically all Central American carabid species, begins to
provide a systematic foundation for future ground-beetle
studies not only of Central America, but of the West Indies and
South America as well. This series then, I dedicate to
George—his enthusiasm, his inspiration, and his leadership.

Carl Lindroth’s monumental, 6-part “Ground-Beetles of
Canada and Alaska™ (1961-1969) appeared beginning with
Part 2. Darlington’s equally important *‘Carabid Beetles of New
Guinea” (1952-1971) began with Part 2 also, although for
different reasons. In any large-scale serialized monographic
treatment of a major fauna, one never knows initially what to
include in the preliminary or introductory part. Lindroth
published the taxonomy first (Parts 2 through 6) then provided
Part 1 (1969), which described methods, procedures, and a
historical account of work done on the group for the area of
coverage. Darlington, on the other hand, began with his favorite

Terry L. Erwin, Department of Entomology, National Museum of
Natural History, Smithsonian Institution, Washington, D.C. 20560.

taxon, the Agonini, and provided a quite complete introductory
foreword for it and all the subsequent parts, although he also
wrote smaller, separate introductions to each of them too. I
have chosen here to provide a terse introduction, then proceed
with the taxonomy. A complete separate introduction and
analysis will be published last. This last part will include
methods, procedures, and other standard items (e.g., see Erwin,
1970, 1973, 1974, 1975, 1982a); however most of these have
been covered in one way or another in my previous papers.

Because the most important first step in studying any fauna
or flora is identification of the taxa, I herein provide a
provisional key to all tribes and some genera known presently
in the fauna. A more extensive key will accompany the last
part. Arrangement of taxa follows that of Erwin (1985). New
taxa and additional data pertaining to species covered herein,
but discovered after this volume was prepared, will be included
in a later supplement. Taxa that I predict may be found in the
fauna with additional collecting are keyed and described, but
these are not numbered as are the known Central American
species.

Lindroth (1969) provided useful data for those becoming
acquainted with ground beetles, and these data are especially
applicable here. For a general synthesis of knowledge about
ground-beetles, the reader is referred to Erwin et al. (1979); for
more specifics concerning Neotropical Carabidae see Reichardt
(1977) and Erwin and Sims (1984).

The main purpose of this coverage of Central American
ground-beetles is to provide the user with an efficient yet
simple tool for identification of taxa. It will also lead the user to
an accumulated digest of all that is presently known about the
taxa, including ecologic and geographic ranges, phylogenetic
relationships, and natural history.
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Methods

General procedural methods for the series are those that I
used before (Erwin, 1970, 1973, 1974, 1975; Erwin and
Kavanaugh, 1981). Measures for various body dimensions are
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coded as follows and are presented in the species descriptions
as single specimen measures (if that is all I saw) or as ranges
based on the smallest and largest of all specimens studied. All
specimens were measured with an electronic measuring device
(Erwin, 1978) and measures are presented in millimeters. ABL
= apparent body length, that length used by most previous
authors as total length as measured by holding up a ruler
alongside the specimen (see Erwin and Kavanaugh, 1981). TW
= total width across the widest portion of the elytra, actually
measured as the left elytron (WE) and doubled to obtain value.
All label, specimen measurement, and field data about
specimens are computerized (LJ.M. Erwin, 1976), and these
records formed the base for study and analysis. Data
concerning all Central American material examined are
presented in tables and maps (ranges are for Central America
only); tables summarize data deduced from specimen labels. In
the tables, most localities are presented as latitude/longitude
junctures; but for type specimens, place names are cited in the
text. Elevations are given in meters even though specimen
labels may have them in English units; occasionally, specimen
labels give imprecise altitudinal data or none at all, thus in these
cases tables include the approximation symbol (~) to indicate
approximate altitude derived from topographic maps. When
known, a descriptor of the general habitat is given in terms of
the Holdridge classification of the Central American environ-
ment. Under “Natural History” notes, below, the Holdridge life
zones are capitalized. Microsculpture micrographs will be
made only for species where sufficient study material allowed
coating of body parts and where such character states are
necessary for identification.

At present, a problem exists in accurately describing colors
in ground-beetles, especially those hues ranging from white-
yellow through brown to black. Blues, reds, and greens can,
more or less, be described using the English words. Until such
time as an international color standard chart is adopted, I am
using the following Latin-based terms: BROWN—brunneous,
dusky dark brown with blackish overtones; castaneous, rich
chestnut; testaceous, brownish yellow. YELLOW—flavous,
golden yellow; fulvous, reddish yellow. RED—rufous, reddish
brown,; ferrugineous, rust red. BLACK—fuscous, dusky black
with brown overtones; piceous, black with reddish overtones;
and ebineous, pure black.

As in all large-scale faunal coverages, nmew material
constantly trickles in to the scientist doing the study. Such
material received by me after the completion of each fascicle
will be covered in a series of supplements. The main series will
be published in the present monographic serial; thus future
binding of the entire series will be facilitated by a constant style
and format.

For ease of finding taxa throughout the series, a numbering
system is used as in Erwin (1982b). Tribes are given a number
(00) in the list of classified tribes below. Within each tribe, each
genus is given a number (.00) and within genera, each species
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(.000). Reference between keys and descriptions is thus

facilitated.

This paper is based on examination of 78 specimens from

Materials

Central America. I also studied numerous specimens from  based on Erwin (1970) are given following each entry.

Key to Tribes and Some Genera of Neotropical Carabidae
(Modified from G.E. Ball in Reichardt, 1977)

Notes on Use of Keys: The following key-steps lead either to tribes with a single listed
genus (for which discussions can be found in the following pages) or to tribes with several
genera. In the latter case, these genera are keyed elsewhere (for the location, see Contents
and previous or subsequent parts of the series). Because it is possible that groups occurring
in Mexico and South America may yet be discovered in Central America, I have presented
akey here to all tropical groups now known from the Western Hemisphere. Illustrations for
general carabid characteristics can be found in Ball (1960) and Lindroth (1969) and will be
elaborated in the faunal fascicle of this series.

1

ll

2(1")

21

3(2)

3'
4(3)

4
54)

sl

6(5)

6'

Scutellum concealed by median lobe of posterior margin of pronotum.
Intercoxal process of prosternum very broad, covering mesosternum. Body

almost circular in outline . . . . . . OMOPHRONINI, Omophron Latreille
Scutellum visible. Intercoxal process of prosternum not enlarged. Shape of
body various . . . . . . . ... . e e e 2

Scape of antenna not evident from dorsal aspect. Head with short, deep
antennal sulcus ventrally between eyes and mouthparts. Labium without
suture between submentum and mentum . . . ... ............
................. PSEUDOMORPHINI, Pseudomorpha Kirby

Antenna with scape visible from above. Head with or without short deep
antennal sulcus . . . . . . .. ..t e e e e e 3

Abdomen with seven or eight sterna normally exposed. Mandible with at least
one setigerous puncture in scrobe. Head with one pair of supraorbital

SCHEETOUSPUNCIUIES . . . . v v ¢ v ¢ v v v e w o oo v o v oo BRACHININI
Abdomen with six stema normallyexposed . . . .. ............ 4
Clypeus broader than distance between sockets of antennae (CICINDELITAE)

..................................... i B
Clypeus narrower than distance between antennal sockets . . . . ... .. 7

Metepisternum narrow, sulcate for entire length. Mesepisternum short. Lacinia
of maxilla without articulatedtooth . . . . . ... .............
................... CTENOSTOMATINI, Ctenostoma Klug

Metepisternum plate-shaped, not entirely sulcate. Mesepisternum elongate.
Lacinia with articulatedtooth . . . . .. ................. 6

Anterior angles of pronotum more advanced than anterior margin of
prosternum. Anterior sulcus of pronotum separated or not from anterior
sulcus of prosternum (as well as from prosternal-episternal sulcus). True
ornamental pubescence absent. Terminal palpomere of maxillary palpus
shorter or not than penultimate palpomere . . . . . . . MEGACEPHALINI

Anterior angles of pronotum not more advanced than anterior margin of
prosternum. Anterior sulcus continuous from pronotum to prosternum.
True ornamental pubescence present in members of most taxa. Terminal

adjacent areas, of Mexico and Colombia, as well as numerous
specimens from other parts of Latin America. These specimens
are not formally listed, but are covered under the heading
“Geographical Distribution” under each species description.
Under “Acknowledgments” are listed the depositories for these
materials. Acronyms for personal or institutional collections
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article of maxillary palpus longer than penultimate palpomere in members
Of MOSEEAXA . . . v v v v v v et v v et oo e e eaee e CICINDELINI

74) Metasternum without antecoxal suture, almost as long as combined length of
abdominal sterna. Front tibia without apical spur (but with pair of
prominent apical spines). Antenna moniliform. Head and pronotum deeply

grooved . . . ... e e e RHYSODINI
7 Metasternum with antecoxal suture, and shorter in length. Front tibia with one
Ortwoapical SPUIS. . . . . . v v v v v v ittt e e e 8
8(7) Front tibia with two spurs terminal and ventral, independent of antenna cleaner
(latterpresent orabsent) . . . . . .« v v o vt vt e et e e 9
8’ Front tibia with one spur apical, one displaced distally, toward antenna
CIADEL .« v i v o vt e mE B S e B b e 13
9(8) Tarsal claws unequal, anterior longer and stronger than posterior. Hind coxae

contiguous. Elytron with base marginate to scutellum. Scutellar stria short
........................ CICINDISINI, Cicindis Bruch

9 Tarsal claws equal. Hind coxae separate. Base of elytron not marginated, or
marginated only to lateral constriction . . . . . ... .......... 10
10(9) Hind coxa extended laterally to elytral epipleuron (TRACHYPACHIDAE) . . .
................... SYSTOLOSOMINI, Systolosoma Solier
10/ Hind coxa normal, not in contact laterally with elytral epipleuron . . . . . 11
11(10)  Elytron without subapical fold at outer edge. Anterior tibia simple, without

longitudinal sulcus or antenna cleaner . . . . .. .............

11’ Elytron with subapical fold at outer edge. Anterior tibia with antenna cleaner
(PAUSSITAE) . . . i v v vt ittt ottt e eee s e i eneeees 12
12(11)  Antenna of 11 clearly visible antennomeres, antennomere 2 distinct, slightly
shorter than 3, antennomeres 3-11 free, clearly separated and articulated.
Anterior coxae not much projected, separated from each other by normal

PROCESS . o s w s 6 9 5 % 5 & 5. 5 86 8§ 840 @ 55 6w 8 OZAENINI
12/ Antenna of 10 clearly visible antennomeres, antennomere 2 markedly reduced,
indistinct. Anterior coxae prominent, contiguous, separated at base, or not,
DY NaImOW PrOCESS . . . . & ¢ v v v v v v e e bt e e e e PAUSSINI
13(8") Anterior coxal cavities open posteriotly . . . . ... ........... 14
13’ Anterior coxal cavities closed posteriorly . . . . ... ........... 17

14(13) Head with two pairs of supraorbital setigerous punctures. Scape of antenna as
long as antennomeres 2-6 together. Head with short, deep sulcus beneath,
between eye and gular region. Mandibles spoon-shaped, each with several
teeth . o o s ovcvnviennin . HILETINI, Eucamaragnathus Jeannel

14’ Head with single pair of supraorbital setigerous punctures. Scape of antenna
normal, less in length than length of antennomeres 2-6 together. Mandibles
AVETABE & . & ¢ o s s o o s 5 6 6 ¢ 8 55 6.6 5 5 00 o oo nsas. o 15

15(14)  Frons with series of longimdinal costae. Middle coxal cavities conjunct
(entirely enclosed by sterna). Head very broad. Eyes large. Body flat. Size
small, length less than 7.0 mm . . . NOTIOPHILINI, Notiophilus Duméril

15’ Frons without series of parallel carinae. Middle coxal cavities disjunct (not
entirely enclosed by sterna). Size large, length greater than 10.0 mm . 16

16(15")  Head across eyes very narrow (less than half as wide as pronotum at apex).
Mandibles elongate, each with two sharp teeth near apex. Labrum long,
deeply notched, bilobed . . . . .. .. CYCHRINI, Scaphinotus Latreille
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16

17(13)
4
18(17)

18’

19(18")

19

20(19)
20’
21(17)
3
22(21)
2’
23(22)
23’

24(22)

24’

25(24")

25
26(25)

26’
27(26)

Head average. Mandibles of normal length, without large teeth near apex.
Labrum of normal proportions, apical margin sinuate, but not deeply

notched « s = + v s s 56 916 56 9 s 5 55 56 CARABINI, Calosoma Weber
Middle coxal cavities disjunct (not entirely enclosed by sterna) . . . . . . 18
Middle coxal cavities conjunct (entirely enclosed by stema) . . . . .. .. 21

Antennomeres 2-6 with markedly large setae; antennomeres 2-4 irregular in
shape. Head with two large foveae and deep transverse sulcus behind eyes.

Elytron with 12 regular striae . . . . . . LORICERINI, Loricera Latreille
Antennomeres 2-6 without markedly elongate setae. Combination of other
charactersnotasabove . . . . . .. . v v it i e 19

Anterior tibia with both spurs nearly apical. Antenna cleaner sulcate, confined
to posterior surface of tibia, not visible from anterior surface. Body
peduonculate . . . . . cv e v e e s e i e e s e e e ENCELADINI

Anterior tibia with one spur markedly preapical, above groove of antenna
cleaner, latter in form of notch in antero-lateral surface, visible anteriorly.

Body pedunculate or not. Sizevarious . . . .. .. ... 00000 ... 20
Elytron with scutellar stria short (or absent). Body pedunculate
................................. SCARITITAE

Elytron with scutellar stria extended to apex, parallel to elytral suture. Body
not pedunculate (in form nebrioid, amaroid, pterostichoid, elongate, or

ovoid) . . . .. e e MIGADOPINI
Scrobe of mandible with one or more setigerous punctures . . . . . .. . 2
Mandibular scrobe asetose . . . . .. ...l e e e 29
Head with single pair of supraorbital setigerous punctures . . . . . .. .. 23
Head with more than one pair of supraorbitalsetae . . . . ........ 24

Body pubescent. Size small, length of body less than 6.0 mm. Color rufous
....................... APOTOMINI, Apotomus Illiger
Body glabrous except for usual fixed setae. Length more than 10.0 mm. Color
various, black, coppery, green, but not rufous . . . . . . BROSCINI (part)
Head with three or more pairs of supraorbital setigerous punctures. Dorsal
surfaces of posterior tarsomeres glabrous. Size larger, length of body more

than1000mm. . . .. ... ...ttt BROSCINI (part)
Head with two pairs of supraorbital setae. Dorsal surfaces of posterior
tarsomeres each with two or more setae. Size various. . . .. ... .. 25

Penultimate maxillary palpomere pubescent. Frontal grooves more widely
separated at middle than at anterior part, and terminated before posterior
margins of eyes. Anophthalmous specimens with penultimate maxillary
palpomere tumid . . . . ... ... .. L L e 26

Penultimate maxillary palpomere glabrous . . . . . ... ......... 28

Terminal maxillary palpomere much shorter and more slender than penulti-
mate palpomere. Elytron with base margined. Tarsomeres with dorsal
surfaces sulcate longitudinally,ornot. . .. ......... BEMBIDIINI

Terminal maxillary palpomere normal . . . . ... ............ 27

Elytron with plica posterior to epipleuron. Antennomere 2 pubescent. Base of
elytron margined or not. Each tarsomere with dorsal surface grooved
longitudinally ormot . . . ... ... .. ..., ZOLINI



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

27 Elytron with internal fold (= plica) not interrupting lateral margin Antenno-
mere 2 with tuft of setae, only. Base of elytron margined. Dorsal surface of
each tarsomere smooth, without longitudinal groove . . . . . . POGONINI

28(25")  Elytron without internal plica behind epipleuron. Frontal grooves curved: at
middle, distance between eye and adjacent groove subequal to distance
between grooves, then expanded to genae and ventral side. Glossal sclerite
(“ligula™) with six or more setae. Male with front tarsomeres 1-2 expanded
and with tooth apically atinnerside. . . . ........... TRECHINI

28’ Elytron with internal plica. Frontal grooves at middle more distant from each
other than from eyes; grooves not extended behind eyes. Glossal sclerite
(“ligula”) with two or three setae. Three or four basal front tarsomeres of
male slightly and symmetrically expanded and rounded to apex (or simple)
.................................. PSYDRINI
29(21")  Terminal maxillary palpomere articulated obliquely with penultimate palpo-
mere. Integument markedly punctate. Head and pronotum either with
pubescence thick and long, or completely glabrous, and surface brilliant,
metallic. Elytron with well-developed plica. . . ... ... PANAGAEINI
29’ Terminal and penultimate maxillary palpomeres articulated in straight line, at
apex of penultimate palpomere. Integument punctate or not, setose or not.
Elytron with or without plica . . . .. ................. 30
30(29) Head with more than two pairs of supraorbital setigerous punctures. Lateral
edge of pronotum with several setae. Anterior tibia extended latero-apically
as prominent, thick tooth-like projection . . . .. .............
............. CNEMACANTHINI, Cnemalobus Guérin-Meneville
30 Head without, or with one or two pairs of supraorbital setigerous punctures.
Number of pronotal setae various. Form of front tibia various . . . . . 31
31(30)  Antennomeres 3-10 each with apical ring of long setae, each seta longer than
antennal scape. Labrum elongate, anterior margin projected as broadly
rounded lobe. Mentum and submentum fused, mental suture not evident;
mentum-submentum bilobed posteriorly, each lobe with three or more long
setae. Penultimate labial palpomere long, with numerous setae. Glossal
sclerite slender, projected well beyond apices of paraglossae, with four or

more apical setae . . . ... ... CHAETOGENYINI, Camptotoma Reiche
31 Antennomeres 3-10 with apical setae shorter than scape. Combination of
characters other thanabove . . . .. .................. 32
32(31)  Head without or with one pair of supraorbital setigerous punctures . . . . 33
32 Head with two pairs of supraorbital setigerous punctures . . . . ... .. 40

33(32) Elytron with apical margin truncate. Body glabrous and shining, depressed.
Head without or with one pair of supraorbital setigerous punctures.
Pronotum without, or with one pair of setigerous punctures at posterior

ANGIES & : v i w s v s E B e F s e s R RS e e CATAPIESINI
33 Elytron with apical margin not truncate. Body various. Head with one pair of
supraorbital setigerous punctures. Pronotum with one or two pairs of
SCLRETOUS PUNCIUIES . . « & v v v v v v v v e e o e ee oo oo s ens 34
34(33")  Elytron without internal plicanearapex . . . . ... ........... 35
34 Elytron withintemal plica. . . . . ..................... 38
35(34) Antennomere 3 with few setae only, not pubescent; antennomere 4 pubescent
inapical 033 . . ... ... ... ... e 36
35 Antennomere 3 pubescent in apical 0.33, antennomere 4 pubescent through-
OUL . . e e e e e e e 37






