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Insecta: Coleoptera
Silphidae
and the Associated Families

Agyrtidae and Leiodidae

STEWART B. PECK

The beetle superfamily Staphylinoidea contains some 10 families, of
which the Ptiliidae, Staphylinidae, and Pselaphidae are covered in other
chapters of this book. These families all share an intimate relationship with
soil-associated habitats along with the families Silphidae, Agyrtidae, and
Leiodidae: the subjects of this chapter. General keys to beetle families and a
coverage of general beetle inorphology can be found in introductory ento-
mology texts such as Borror et al. (1976) or in general works on beetles
such as Arnett (1963), Crowson (1967), Dillon and Dillon (1961), Jacques
(1951), and Hatch (1953, 1957). Recent research efforts have reexamined
evolutionary relationships between these groups and the classification fol-
lowed here is that recently proposed by Lawrence (1982) and Lawrence
and Newton (1982).

These three beetle families collectively spend most of their adult and
larval lives in association with soil and its extensions; they usually function
as scavengers and decomposers. Many occur in association with carrion,
dung, decaying plant material, and fungi. They are important in €cosys-
tems in promoting recycling of nutrients. A few specialized scavengers
have become guests in nests of social insects, in burrows and nests of
ground-dwelling vertebrates, as ectoparasites of some mammals, and as
blind and wingless inhabitants of deep soil and caves.

Members of these families are often collected through general sampling
of soil, litter, and decomposing organic matter. A program using pitfall
traps baited with various materials (Newton and Peck 1975, Southwood
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1966) can yield data on food and habitat preferences, seasonality, repro-
ductive activity, and so on. To collect most genera in these families, one
must concentrate on their special habitats and habits.

The Family Silphidae

These are the large carrion beetles. They are 10-35 mm long, often
brightly colored, and are commonly found with the bodies of dead animals.
They are most closely allied to the family Staphylinidae (Lawrence and
Newton 1982) from which they may be separated by their clavate or capi-
tate 10- or l1-segmented antennae with dense pubescence on at least seg-
ments 9—11, by their large and conical front coxae, and enlarged prono-
tum. The elytra often bear red or orange markings, and the tarsi are always
five-segmented. The members of the family vary much in shape, from
almost circular to elongate—oblong, and from flattened to strongly convex.
The elytra vary from short and truncate (exposing last three dorsal abdom-
inal segments), to apically rounded or acute.

In many species the adults and larvae feed on carrion and in at least
some cases on fly larvae. Some seem to be more associated with decaying
fungi or vegetable matter, and one genus is strictly phytophagus. In Eur-
asia some genera are predatory specialists on snails and caterpillars. In all
cases, though, the silphids are intimately tied in the completion of their life
cycle o ground and soil habitats.

The attractive red or orange and black Nicrophorus (Fig. 37.1) are called
burying beetles because they can rapidly excavate the soil from under a
dead mouse or other small animal until the body sinks into the ground.
They exhibit a very interesting parental care, and the larvae are fed by a
parent through regurgitation (work of Pukowski, abstracted by Balduf
1935). Stridulation may be used for inter- and intraspecific communication
(Bredohl 1984, Niemitz 1972, Schumacher 1973). Verification of these
biologies and a comparative-evolutionary study of Nicrophorus biology has
not been made for North American species (see Milne and Milne 1944,
1976).

It is amazing that so little is known in North America about the general
biology, ecology, and natural history of these large, attractive, and easy-to-
collect beetles. Some studies have examined the éntire community of car-
rion insects and the position of silphids in the process of faunal succession
(Johnson 1975, Payne, 1965, Payne and King 1970, Reed 1958, Walker
1957). Many studies have looked at limited aspects of the biology of all or a
few silphids in a limited geographic area (Shubeck 1969, Shubeck et al.
1977). Older literature indicates that various species have preferences for
the carrion of certain classes of vertebrates, but there now seems to be little
basis to believe that the beetles choose between the carrion of homiotherm
or poikilotherm vertebrates (Shubeck 1976). Olfactory sensitivity is of pri-
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mary importance in locating carrion. Early studies were concerned with
locating the sense organs (Dethier 1947, and references) but modern elec-
trophysiological studies have precisely identified the sense receptors w:a
some of the specific decay compounds that activate them (Waldow 1973).
The effect of wind in locating carrion is important (Shubeck Em.mv.
Silphids have reduced interspecific competition by “dividing” :d.m:. carrion
resource in several ways. There are differences in the season in which a
species is most active (Anderson 1982a), in their diel vmlw&n_:nm (Shubeck
1971), in the age of the carrion that they can use, and in habitat prefer-
ences (Anderson 1982a) (e.g., such as upland forests, swamp mo,.mmmm_ open
grassy or steppe habitats, and boreal versus warm temperature forests).
But so little is yet known of their present-day ecologies that although they
can be locally common as fossils in Pleistocene deposits, they are not yet
useful indicators of paleoecological or paleoenvironmental conditions
(Miller and Peck 1979). The size of the carrion resource may also be impor-
tant in resource partitioning. The Silphinae seem to be m_u::&m:‘ﬁ as mn_::.m
and larvae on large carcasses as well as on small ones, but the Nicrophori-
nae seem to use only smaller carcasses for reproductive purposes.

The beetles may generally act to maintain ecosystem health and produc-
tivity by aiding the recycling of nutrient matter. While Qow:m so they ~.w&:nw
the frequency of occurrence and suitability of carrion as a site of fly oviposi-
tion and maggot development. Their feeding activities may m._m.o destroy
potential foci of infection of pathenogenic bacteria or parasitic worms.
Rabies virus (but not anthrax bacteria) is inactivated in the gut of Ni-
crophorus (Sidor 1970), which also phoretically carry wam&ea\:ﬁﬁ and sev-
eral other mites (Springett 1968, Wilson 1983) and several species of non-
pathogenic nematodes as commensals (Theodorides Emov.. Owﬁ:_n.a m.Ea-
ies of Nicrophorus ecology have been done only on species in Michigan
(Wilson and Fudge 1984, Wilson and Knollenberg 1984, Wilson et al.
1984).

Systematics

Much of the existing literature is difficult to use in making determina-
tions of North American silphids. Because of the widespread and growing
interest in them and the lack of comprehensive keys, the following is pro-
vided, which should allow determination of all species in North America
north of Mexico, based on a modern understanding of their systematics. It
is modified from a manuscript key of world genera and North American
species of Silphidae by Dr. R. B. Madge, Commonwealth H:.maz:m of .m_:c-
mology, London. The generic placement of North American species of
Silphinae is somewhat confused in the older literature. The silphine genera
used in the following key are not the traditional ones for North America,
but do bring the fauna into evolutionary perspective with the world fauna,
and should help establish stability in nomenclature. Anderson and Peck
(1985) present keys and distribution maps for Canadian and Alaskan spe-
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cies. Distribution and bionomics of the U.S. species are summarized by
Peck and Kaulbars (1988). Anderson (1982b) and Anderson and Peck
(1985) give data on all known larvae. The fauna of Latin America is re-
viewed by Peck and Anderson (1985a) and phylogenetic relationships are
proposed. A complete systematic catalog is that of Peck and Miller (1989).

Morphological Characters

Males usually have broadly expanded protarsal segments, while those of
the female resemble the segments on the other legs. The outer and bent-
under margins of the elytra are the epipleura (sing., epipleuron). The
elytra may have one to three upraised ridges or costae (sing., costa). A
raised area or callus may occur near the posterior end of the outermost
costa. The elytral suture is where the two elytra meet at the midline. The
elytra of Nicrophorus have broad and transverse red or yellow-orange bands
called fasciae. Surface microsculpture and hairs may be difficult to see in
worn, greasy, or dirty specimens (which should be cleansed in a warm
detergent—ammonia solution).
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KEY TO SUBFAMILIES, GENERA, AND SPECIES OF U.S. AND
CANADIAN SILPHIDAEY

la Frontoclypeal suture absent (Figs. 37.3, 37.4); elytra usually tricostate
and tips usually prolonged at suture; antennae distinctly 11-seg-
mented (second segment about as long as third), gradually widening
into club; gula strongly constricted medially (fifth abdominal tergum
without a pair of stridulatory files); Subfamily Silphinae . . . . .2
1b Frontoclypeal suture present (Fig. 37.5); elytra always smooth and
truncate; antennae apparently 10-segmented (the second segment be-
ing very short and more or less hidden in the tip of the first, Fig.
37.5); last four segments abruptly widened into a distinctly swollen
club; gula absent except for narrow triangular piece anteriorly (fifth
abdominal tergum with a pair of midlongitudinal stridulatory files);
Subfamily Nicrophorinae, Genus Nicrophorus Fabricius, 1775 (Fig.
B70) o L6

+ Key prepared by Ronald B, Madge and Stewart B, Peck,
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Figs. 37.1~37.14. L. Nicrophorus marginatus female. 2. Necrophile americana female. 3. Head of Aclype
?\,i:.:\,é (c, e_vf.c:mn {, labrum). 4. Head of Oxelytrum discicolle (c, clypeus; f, frons \._.__U:Ez..y 5. I.uW .v_\:.m
Nicrophorus .SE._—.:::.E? symbols s in 4. 6. Pronotum of Necrodes :5.:::5?.9 7. ﬁ_<_n._.=._ view c.., ._.azua:_._“_
Necrodes surmmamensis (. pronotal postcoxal lobe). 8. Lateral view pronotam Thanatophilus :.:.;RW:E:: 9
Lateral view pronotum Thanatophilus sagax. 10. Head Qiceoptoma inacquale, 11, Elytron Thanatophilus :.:r...:..

M,:.q. _w. —4.:‘:.:: .\4\:255\.\:.\:,”ac\S.E?Es.ﬁ_u. Elytron Thanatophilus lapponicus. 14. Elytron Oxelytrum discicolle
emale, o .
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2a

2b

3a

3b

4a

4b

5a

5b

6a

6b

7a

7b

8a

8b

(1a)

(2b)

(3b)

(4a)

(5a)

(6b)

(5b)

Postcoxal lobe of pronotum (seen in side view) short and broadly
rounded (Fig. 37.7); moderate to large males (with expanded pro-
{arsi) with metafemora swollen and toothed toward apex; pronotum
orbicular, widest toward middle (Fig. 37.6) . . . .. . ... .. ..
Genus Necrodes Leach, 1815
Our only species is N. surinamensis (Fabricius); widely distributed in the United
Suates and southern Canada in farmland, vﬂ:lm. and forests, often in great numbers.
Rarclitfe (1972) has summarized the natural history.
Postcoxal lobe of pronotum well developed, usually angular (Figs.
37.8, 37.9); metalemora of males never toothed or swollen; pronotum
usually widest toward base and not as markedly orbicular . . . . .3
Eyes very large (Fig. 37.4); underside ol elytra with many longer hairs
in region of posterior callus (raised tubercle) (careful positioning of
the light is required to see them) . . . Genus Oxelytrum Gistel, 1848
Several species oceur in the Neotropics, but only the most widespread, 0. discicolle
(Brullé) (Fig. 37.10, crossed the Rio Grande into extreme southern Te
Eyes smaller, u nderside of elytra without longer hairs in region of pos-
terior callus (at most with a fine tomentum of microsetae). . . . . 4

Head with a short row of prominently longer and more erect hairs on
side just behind eyes (Figs. 37.2, 37.10) (styli of female genitalia with
terminal setae extending along outer face, coxites curving down) 5
Head without a short row of prominently longer, more erect hairs just
behind eyes (styli of female genitalia with terminal setae restricted to
apex or curving around apex; coxites variable). . . . ... .. .10

Elytral shoulders with small tooth (Fig. 37.19); posterior face of meta-
femora without carinae (female genitalia with styli small); Genus
O?aaﬁ?iarmmnr;ma......................m
Elytral shoulders rounded; posterior face of metafemora with two
nu::mmm
Pronotum bicolored, with a black disk and broad orange margins;
metatibiae in female abruptly enlarged on apical third . .. .. . .
- 0. noveboracense (Forster)
Widespread in more northerly parts of eastern and north-central United States and
southern Canada; most active in spring and early summer.
Pronotum entirely black; metatibiae in female not abruptly enlarged
osﬁuwnm:_ia...........................q

Elytral epipleuron wide (i.e., on posterior half the upper oblique part
is at least twice the width of the lower vertical part) (Fig. 37.17). ..
0. inaequale (Fabricius)
Widespread in castern North America; active in spring and early summer.
Elytral epipleuron narrow (i.e., on posterior half the upper oblique
part is subequal to lower vertical part) (Fig. 37.18). . . . .. .. ..
0. rugulosum (Portevin)
“This has a poorly understood distribution in the southecastern United States from
southern Indiana to Florida and Texas; previously confused with foregoing species.
Pronotum black, entirely covered with a simple dense punctuation; (fe-
male genitalic styli short); Genus Heterosilpha Portevin, 1926 . . .9

Pronotum bicolored and with elongated punctures; (styli of female
genitalia large, usually extending beyond apex of coxite) . . . . . .
Genus Necrophila Kirby and Spence, 1828
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Figs. uu.a.lmmq.mo. 15, Elytron of Thanatophilus trituberculatus. 16. Elytron of Thanatophilus sagax. 17, Epi
Ec_:.c: of Oiceaptoma inaequale. 18. Epipleuron of Qiceoptoma vugrdosum. 19. Elytral humeral ‘,”.: n._n Q.mﬁuwz.
toma :EE\:.Q?. 20. Elywral tip Heterosilpha ramosa female. 21, Elytral tip Heterosilpha ramosa m ._.n wm El ;:.ﬁ
tip Heterosilpha aenescens male and female, 23, Pronotum Nicrophorus carolinus, 24. _,:8_..:.1. _,._mn _4~“_.“
antennal segment Nicrophorus investigator. 25, Elytral humeral angle Nicrophorus pustulatus, 26 —.4._<::._r_ .
meral angle Nicrophorus orbicollis. 27. Epipleuron Nicrophorus iwvestigator. 28, Elytral epi _Eh_.c:. and p 2:__.,
thorax Nicrophorus \GH\E.E: (meml, metepimeral lobe; mes, metepisternum; ::..:.n:_m_n—_w.::: :.m.:_ A:_L.nlm_.
bald patch). 29. Isodiametric or granular microsculpture of elytral disk Nicrophorus vespilloides wc. Trs

verse meshwork or brick-wall microsculpture elywal disk sza:.‘\;:ia arbicollis. o e
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9a

9b

10a

10b

1la

11b
12a

12b
13a

13b

14a

14b

(8a)

(4b)

(10a)

(11b)

(12b)

(13b)

‘s sole m_unnmnm. N. americana {Linnacus) (Fig. 37.9) distinctive
tributed in castern and central
¢ from spring to fall. It may mimic

North Ameri
yellow pronotal margins; commonly and widely
North An 1 in open and forested habitats, &
bumble bees (Fisher and Tuckerman 1486).
Males (eighth abdominal tergum with apex truncate or concave) with
pro- and mesotarsal segments 1—4 broadly expanded, and elytral
apex not drawn out (Fig. 37.21); females (eighth abdominal tergum
with apex rounded) with elytra drawn out at apex (Fig. 37.20); male
genitalia thicker and broader, parameres with apices thick and down-
curved (Figs. 37.33, 37.34); elytra without metallic shininess. . . . .

H. ramosa (Say)

Widespread in western and north-central North America. Sce Brewer and Bacon

(1975) for biology.
Males with pro- and mesotarsal segments 1—4 not expanded; male
genitalia more thin and slender, parameres with apices more narrow
and straight (Figs. 37.31, 37.32); males and f{emales with elytra not
drawn out at apex; (Fig. 37.22); clytra often with metallic shininess
H. aenescens (Casey)
Ranges from Baja California north to Oregon, west of the Sierra~Cascade moun-
wins (Miller and Peck 1979).
Antennae placed closer to eye than to labrum; temples not swollen;
labrum broadly and shallowly emarginate; mesocoxae widely sepa-
-ated; elytra fat at apex; eyes normal, comparatively large (female

genitalia with coxites curving up); Genus Thanatophilus Leach, 1815
11

Antennae as close to, or closer to, labrum than to eye; temples swol-
len; labrum sharply and deeply emarginate (Fig. 37.3); mesocoxae
more narrowly separated; elytra curved down near apex; eyes com-
paratively small; (female genitalia with coxites curving down); Genus
\»&vﬁan—wnm:ﬁ.,_mm&..............‘........um
Elytra without costae (costae effaced), and abruptly truncate (Fig.
28 1 3 T R . T. truncatus (Say)

Southwestern United States in desert, scrub, and open forests.

E«:uzrrncmgm.........................;

Elytra with tubercles between costae (Fig. 37.13). . . . ... .. ..
T. lapponicus (Herbst)
Throughout Alaska, Canada, northeastern United States, and the southwest to New
Mexico, Arizona, and California; in forest, grassland, and arctic—alpine tundra habi-
tats. Also occurring in Eurasia.
Elytra without tubercles between costae. . . . . . . . .. .. .. 13
Inner two elytral costae absent (effaced) except at apex (Fig. 37.12);
eighth abdominal segment orange . . . . T. coloradensis (Wickham)
Only at treefine and above in arctic—alpine wundra in the Rocky Mountains from
New Mexico to Ataska (Peck and Anderson 1982).

Elytra with three fully developed costae; eighth abdominal segment

T &
Outer elytral costa extending beyond apical callus (Fig. 37.16); post-
coxal lobe of pronotum pointed (Fig. 37.9); female with sutural apices
of clytra not prolonged but similar 1o those of male (Fig. 37.16). . .
T. sagax (Mannherheim)
northwest, north-central states, central and northern Canada, and Alaska.

Outer elytral costae ending at apical callus (Fig. 37.15); postcoxal lobe
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15a (10b)
15b
16a  (1b)
16b
17a (16b)
17b
18a (17b)
18b
19a (18b)
19b
20a (19a)

:—. pronotum broadly rounded (Fig. 37.8); female with sutural apices
ol elytra prolonged (Fig. 37.15) . . . . .. ... ...
T. trituberculatus (Ki
Central and northern Canada and northern Alaska. * Qﬁl.vv\v
Pronotum with narrower anterior margin near middle; margin at
anterior angle fatter; often with impunctate (smooth) spot on ante-
:_o., :ﬁ.,ﬁ_ behind the eye (in addition to other spots near midline and
mowmm umwv « e e+ e .........A opaca (Linnaeus)
1080 urasian specics in the far north of Canada and Alaska (Anderson and Peck
Pronotum with wider anterior margin near middle; margin at ante-
rior msm_m. more upcurved; never with impunctate spot on anterior
third behind eye (although other spots may be present). . . . . .
A. bituberosa (LeConte
. Edﬁcvrunc:m on native Chenopodiaceae and various garden and nwch—u_mEm like )
mm_z._nr and sugar beets. In western prairie and mountain states; Nebraska to Califor-
nia, north to Northwest Territories. Active in early spring. See Cooley (1917) and
Anderson and Peck (1984) for biology.
wwo:on_:: (Fig. 37.23) without an anterior transverse impression;
:m:r nw:‘nEn_v\ narrow lateral margins; and with distinct punctures
along base. . . . . N 3 i
. -« ««+«.e.......N carolinus (Linnaeus
—eb\:_aw, distributed but most commonly found in the southcastern nouuu.i plain )
northe Hac putmo : : ]
_Em:u_”,ma to central plains mrdnnm and adjacent Canada; usually in open (mesic to arid)
Pronotum A.?m. wq.:. with an anterior transverse impression, distinct
at least at sides of disk; lateral margins not extremely narrow; base
without distinct punctures . . . . .. ... ... .. 17

Frons and pronotal disk red; abdominal sterna with setae along poste-
rior margins much shorter on basal than on apical segments; tarsal
empodium normally quadrisetose . . . . . .. ..., .
. ] N. americanus Olivier
This, our largest species, was formerly widely distributed in the castern United
_mm.i._um and into extreme mac.:_n_,: Ontario (in heavily forested habitats?). The specics
has been only rarcly taken in the past few decades and may be endangered or extinct
over most of its former range (Anderson 1982c).
Frons and pronotal disk black; abdominal sterna with marginal setae
(especially at middle) long on both basal and apical segments; tarsal
empodium bisetose . . . . . ... ... L, 18

w«o:c::: covered with dense golden pubescence except for two
Z:u: spots on disk; seventh abdominal tergum covered with dense
semierect pubescence . . . . ... ... .. .N.tomentosus Weber
N :Smin? nwm_:w:_o; c“\n.. castern and central United States and southern Canada in
oth torested and open habitats. In behavior and appearance it se a bun
bee miiic (Fisher and Tuckerman 1986). PP ¢ it scems 10 b bumble-
Pronotum glabrous or with only sparse hairs anteriorly and on mar-
¥ - - 11 M

gins; seventh abdominal tergum with short, sparse, depressed hairs

19
Posterior | . - .
TMWW Jo.. .ov.m o.m Ewﬁm.vw:wm...o.: .QJ.E. mq.m.mv. sw:r many long, moEmw

10,5.823mccmcm_:mﬁvmaﬂdzE::n_m;rm:,moﬁc:_ﬂ.n.ms,mroz,
golden hairs, or glabrous . . . . . ... . ... 22
Anterior ?Q.u of procoxae with very long hairs on basal half; middle
black band of elytra usually reaching the dorsal ridge of the epipleuron;
inner face of metatibiae with a dense brush of hair. . . . . . . .21
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20b

21a

21b

22a

22b

23a

23b

24a

24b

25a

25b

26a

(20a)

(19b)

(22b)

(23a)

(24a)

(24b)

Anterior face of procoxae without very long hairs on basal half; mid-
dle black band of the elytra never reaching the dorsal ridge of the
epipleuron; inner face of metatibiae with sparse hair . . . . . . ..
. o N. marginatus Fabricius
Widely distributed across the United States and southern Canada; in open grass-
tand, old-field areas, desert scrub, and sagebrush steppe habitas.
Next-to-last antennal segment with outer edge usually deeply emar-
ginate (Fig. 37.36); basal segment of antennal club black; anterior
black elytral band reaching epipleural ridge but not significantly
crossing onto epipleuron; posterior elytral fascia reaching dorsal
ridge of epipleuron. . . . . ... .. ... .. .N. obscurus Kirby
Distributed in prairies of central Canada and the United States.
Next-to-last antennal segment with outer edge usually only shallowly
emarginate (Fig. 37.35); basal segment of antennal club red or black;
if red, then anterior black elytral band crossing over epipleural ridge
onto epipleuron; posterior elytral fascia may or may not reach dorsal
epipleural ridge; if basal antennal segment black, then elytral mark-

ings very reduced or absent . . . . .. .. .N.gutula Motschulsky
This species is widespread across the western United States and adjacent southern
Canada; in grassland, shrub, and open montane forest habitats; usually all black in the
Pacific northwest except for reddish elytral shoulders; populations (10 which the name
N. hecate Bland has been applied) inland from the Pacific coast and in the Rocky
Mountain states have normal to widely expanded fasciae. Geographic variation is
discussed by Anderson and Peck (1986).
Metatibiae curved; basal black band of elytra not reaching the epi-

pleuron . . .. ... . ... ............N sayiLaporte
The species is widely distributed in the more temperate parts of eastern North
America and northwest to Alberts; in forested habitats; usually active in very early

spring.
Metatibiae straight; basal black band of elytra usually reaching the
epipleuron . . ... ... oo 23

Elytral disk with strong-isodiametric microsculpture (appearing as
equidimensional or granular units at magnification of about 100—
150x) (Fig. 37.29) . ... ... ... ... -2

Elytral disk with microsculpture arranged in fine transverse lines or
meshes (appearing as an irregular “brick-wall” pattern of units at
magnification of about 100-150X) (Fig. 37.30). . . . . . ... .27

Metasternal pubescence brown; metepisternum (Fig. 37.28) with pu-
bescence long and well developed; anterior margin of pronotum
straight . . ... ... ..o C e e e a2

Metasternal pubescence golden; metepisternum with pubescence
short and poorly developed; anterior margin of pronotum concave 26

Elytral disk entirely black (very rarely with small red spots) . . . . .
o N. nigrita Mannerheim
The species is limited to a wide strip, in and west of the Sierra~Cascade mountiin
range, paralleling the Pacific, from southern British Columbia to southern Californix;
usually in openly forested habitats.
Elytral disk distinctly-bifasciate . . . . . . . N. mexicanus Matthews
Distributed in the southern Rocky Mountain states southward; in sparsely forested
habitats.
Base of epipleuron orange with a postbasal black spot; both upper
and lower faces of antennal segments 9 and 10 with a patch of dense
white hairs arranged in a figure-eight pattern across base (Fig. 37.24)
o N. vespilloides Herbst
Distribution across northern United States and throughout Canada and Alaska; in
forested habitats that are colder, and wetter (usually marshy, boggy, or swampy}; also
occurring in Eurasia; commonly confused with the following species.

26b Base of epipleuron all black, antennal segments 9 and 10 without a
patch of dense white hairs (figure-eight pattern may be present as
faint vestigeonly). . . . .. ... ....N. defodiens Mannerheim

Distribution in more northerly localities in the United ! nd across Ca
and in better drained or drier forests; from Alaska to cemt fe
and penctrating the southeast in the upper elevation forests of the Ap
Mountains. Geographic varfation is discussed by Anderson and Peck (198

27a (23b) Elytral epipleuron black . . .. ... oo .28
27b Elytral epipleuron orange-red . . . . . . ..o e .29

28a (27a) Dorsal ridge of epipleuron short, reaching anteriorly only to level of
tip of scutellum (Fig. 37.26); elytra bifasciate . ..

2 ax?aeza J,_v

e and centrad North

One of the most common species in forested habits in cas
America.
28b Dorsal ridge of epipleuron long, reaching anteriorly to level of basal
third of scutellum (Fig. 37.25); elytra with only small posterior fasci
N. pustulatus Herschel
Widely distributed in forested habitats in eastern North Anierica and northwest 10
Alberta.
20a (27b) Metasternum with elongate bald patch just behind mesocoxae (Fig.
37.28); with continuous multiple and irregular rows of stout and erect
hairs running from anterior face of elytral shoulder o base of epi-
pleural ridge; elytral epipleuron narrow, the dorsal ridge usually
straight or curving gently upward at posterior end (Fig. 37.28); mod-
erate to large males with free apical process of metatrochanter
strongly bent back. . . . ... ... .N hybridus Hawch and Angel
Distributed in northern plins and Rocky Mountain states into adjacent Canadi; in
open and sparsely forested habitats.
29b Metasternum without an elongate bald patch just behind mesocoxae;
multiple irregular rows of hairs on elytral shoulder, but ending well
before the base of epipleural ridge; elyural epipleuron wide, the dor-
sal ridge usually curving down at posterior end (Fig. 47.27); moderate
to large males with free apical process of metatrochanter not strongly
curved back . . . . . e
N. investigator Zeuerstedt
myg the Rockies to New Mexico;
on is discussed by

Widely distributed across Canada and southward
in forested h so occurring in Eurasin. Geographic
Anderson and Peck (1986).

Family Agyrtidae

Members of this family have no common name. They have traditionally
been included within the Silphidae, but recent study interprets them to
have many adult and larval characters that separate them from the staphy-
linid-like silphids, and more closely allying them with the Leiodidae (Law-
rence and Newton 1982). Very little is known of their general biology.
They seem to be gene -al scavengers and may frequently be baited with
carrion. Their greatest diversity is in the Pacific Northwest, and only one
species occurs in eastern North America. They are usually associated with
litter and soil habitats, although most species of Ptevoluma and Apteroloma
seem connected with streamside or other cool, moist habitats in montane
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areas and may be locally common on snowfields at night, feeding on dead
insects.

The family is most easily separated from the Silphidae by the nontrun-
cate elytra, which bear 9 (or 10) punctate striae (Figs. 37.42-37.45). The
antennae are filiform or only gradually clavate, and there are five or six

“

Figs. 37.31-37.45, 31,32, Acdeagus of Heterosilpha aenescens. 33,34, Acdeagus of Helerosilpha ramosa (after
M er and Peck). 35. Antennal chuby Nierophorus gutuln. 36. Antennal club Nicrophorus abscurus. 37, Prono-
tum Preroloma nebrivides. 38. Epipleuron Agyrtes longulus. 39, Head Ipelates latus. 40. Elytral tip Apteroloma

carahoides. 41. Elyiral tip Apteroloma tahoecum. 42. Agyrtes longulus. 43. Apterol tenui
15 Necraphits hdraphionie gy g fiteroloma tenuicorne. 44. Ipelates latus.
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visible abdominal sternites (always six in the Silphidae). Additional descrip-
tion, characters, or detailed distributions are given by Lawrence (1982) and
Lawrence and Newton (1982), and Anderson and Peck (1985).

Key to Genera and Species of U.S. and Canadian Agyrtidaet

la Dorsal ridge of elytral epipleuron (in side view) depressed behind
shoulder (Fig. 37.38); last segment of maxillary palp swollen; Genus
Agyrtes Frolich, 1799 . . . .. ... ... .. o2

1b Dorsal ridge of elytral epipleuron evenly curved from shoulder to
apex; last segment of maxillary palp not inflated . . . . . . . .. .3

2b  (Ia) Antennal club of four segments; posterior angles of pronotum sharp;
elytral epipleuron glabrous; aedeagus in side view with pronounced
bend . ... ... ... ............A longulus (LeConte)
Fig. 37.42. From southern California to Alaska, inland to Idaho; scemingly most
active in winter months; presumably a forest litter scavenger (Hatch 1957, Peck 1474b).
2b Antennal club of five segments; posterior angles of pronotum
rounded; elytral epipleuron hairy; aedeagus in side view relatively
straight . . . . . ... . ... A similis Fall
Limited to mountain forests in southern California; active in winter months; pre-
sumed scavenger (Peck 1974b).
3a  (1b) Last five or six segments of antennae with uniform vestiture of micro-
setae (plus ring of long tactile setae); segments 1-5 or 6 with only a ring
of tactile setae; tenth segment transverse; Genus Necrophilus Latreille,
1820, . . . e e e e e e 4

3b Antennal segments evenly pubescent (in addition to tactile setae), the
pubescence gradually becoming shorter and denser apically; tenth seg-
ment usuallyelongate . . . . ... ... ..............5
4a (3a) Winged; metasternum long; first abdominal spiracle large and eliptical
N. hydrophiloides Guérin-Ménéville
Fig. 37.45. In moist, forested sites from coastal southern California to southern
Alaska; often carrion scavenger (Hatch 1957).
4b Wingless; metasternum short; first abdominal spiracle almost circular
N. pettitii Horn
A deep litter and soil scavenger; from New York, Ont: to, and Missouri south to
Louisiana and northern Florida; most frequently found at high elevations in the south-
ern Appalachians (Peck 1981a).
5a  (3b) Posterior coxae distinctly separated; wingless; elytra completely with-
out shoulders . . . . . . . . . .Genus Lyresoma Mannerheim, 1953
The only North American species is L. epacum Mannerheim, known from Alaskan
coastal and island sites, where it feeds on decaying scaweed in and above the t zone
(Hatch 1957).
5b Posterior coxae contiguous; winged or wingless; elytra with well-
markedshoulders. . . . . ... .. ... ... ..........6
6a (5b) Clypeus transversely “pentagonal” in shape (Figs. 37.39, 37.44); man-
dibles not toothed; preapical antennal segments with a sharp ridge
around apex of each segment. . . . . . .. ..o
Genus Ipelates Reitter, 1834
The only North Amcrican species is 1. latus {Mannerheim) (Fig. 37.44); from north-
ern California to Alaska and Alberta; a forest litter inhabitant, often under bark, and
apparcatly feeding on fleshy fungi (Hatch 1957, Schwaller 1983).

1 Prepared by Ronald B. Madge and Stewart B. Peck.
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6b Clypeus rectangular or tapezoidal; mandibles toothed; preapical an-
tennal segments without a sharp ridge around apex of each segment 7
7a  (6b) Pronotum with a strong depression in each posterior angle and at
middle of base (Fig. 37.87); tibiae with a longitudinal dorsal ridge;
frons usually with two pale “ocelli” or “eyespots”; protarsi of males
scarcely widened; aedeagus with a single large paramere . . . . . | .
Genus Pteroloma Gyllenhal, 1827

1 species is P. nebrioides Brown of the Rocky Mountains of
57).

b al impressions; tibiae without a longitudinal dor-
sal ridge; protarsi of males strongly widened; aedeagus without para-
meres; Genus Apteroloma Hatch, 1927 . . . . . . . Y .
8a  (7b) Elywral epipleuron without punctures. . . . .. ..., ..., .9
8b Elytral epipleuron densely punctate along lower margin. . . . . .10

9a  (8a) Internal angle of elytral apex evenly rounded (Fig. 37.41); pronotum
strongly transverse, base more than one and a half times the length

along midline. < oo+« oo . Al tahoecum (Fall)
ns in the Sierra Nevada mountains of C oraia

and 57).

9b Internal angle of elytral apex sharp (often with broad tooth) (Fig.
37.40); pronotum only slightly transverse; base less than one and a
third times the length along the midline . A. caraboides (Fall)
A rare scavenger from northern Californix 1o British Columbia and Idaho (Haich
1957).
102 (8b) Posterior angles of pronotum obtusely angulate. e
A. arizonicum (Van Dyke)
cs, from Arizona, New Mexico, and
¢ in nd winter,
10b Posterior angles of pronotum rounded (Fig. 37.43). . .

A. tenuicorne (LeConte)
and wi

Colu

e scavenger of mountain forest streams
¥ mountains of west Texas; seemingly uctiv

edges of
Albert:

and Colorado (Hatch 1957).

The Family Leiodidae

The family Leiodidae is composed of small beetles, from 1 t0 8 mm in
length; usually of an ovoid shape; and usually with 1 l-segmented antennae
with an interrupted five-segmented club, with segment 8 smaller than 7
and 9. Other antennal conditions occur but are less common. What are
grouped here have been variously placed elsewhere under the names Cato-
pidae, Cholevidae, Leptodiridae, Anisotomidae, Colonidae, Leptinidae,
and Platypsyllidae. A consistent family feature (although difficult to ob-
serve) is the shared derived character of a usually nearly enclosed gutter
ringing the antennal articulation on the dorsal face of segments 7, 9~10, or
8-10 or (in 10-segmented antennae) 7—9. These segments often have in-
ternal sensory vesicles opening into the gutter (Peck 1977a). Further char-
acterization is given in Lawrence (1982) and Lawrence and Newton (1982).
This section follows Newton's (1984) newly proposed higher classification
within what now seems to be a monophyletic family.
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The members of the family are for the most part mmm<M~mm_4m“ _:r.,“v_mwm
g ots
i itter, lez i Newton 1984), moss and grass roots,
decaying litter, leaves, fungi (see t Mo e be
ical regi d trees. Some species live on ca ,
the subcortical region of dea s liv cartion, may be
in the nests of ants, in caves, an row.
attracted to dung, and occur n . and (he burro
i i irds, and mammals. The habi
of ground-dwelling reptiles, birds, . s ne
<Emm__ subfamilies are fairly diverse and are discussed separately belo

The Subfamily Leptininae

. o 1o,
These are very dorsoventrally flattened, louselike _umn_:nv, 2 _um :m__Ew _o’”:m&
'] : : t beetles, ¢
i : They are called mammal nes
with eyes reduced or absent. . nd
have Uﬂm: traditionally treated as a separate mm::%\. n.w_oewmﬁ.” Nuhm\usmma
i : s1 tennal segments 9 an , a .
internal antennal vesicles on an o an advanced
. iodi blage, and represent a line o
character for the letodid assem lage, [ . > of ae
(Catopinae) that has become specialized for a life of mnﬁc_um_..._m_:m:w on m:%n
mammals. Leptinus is occasionally found in soil and _m.& _m_:m._. UMMme:m
frequently on various voles, moles, and m.rqmim. and in their :Mw Swa nd
rarely, in old nests that have been occupied by U::&_nvmmm ‘m:.n H:mem
Emmvm,aumnw 1982). They may questionably be a guest in Formica an .

The Subfamily Cholevinae

These have been variously placed under the MMHM@%WO@WMM Mﬂmmﬂﬂw%m
iri i iodidae. Zwic 9) has s
todiridae, and Catopinae of the Leiodidae 1979) has shown that the
) inae h: Catopinae. These may
amily group name Cholevinae has priority over pinac :
Mwmam_% Hﬂm mqmmz carrion beetles. They are n_csmmmnlcm.:, ?__Mﬁwﬂmmﬁﬂww MM
; i h. They often have a
brown, to black; and 2—6 mm in lengt They af pum and
with : face or with faint cross striations o g
elytra with a finely granulate sur ; s striations OF S e
ir ei lways shorter and smalle
Their eighth antennal segment 1s a aler ameier
i The tarsal formula is almos y
than the seventh and ninth segments. . ways
i i ing beetles are mostly found on v
5—5-5. These fragile, rapidly running : 1 on verts
i : : al litter decomposers by fe g
ate carrion, but may act as more genera . .
wwu%umn bodies of terrestrial arthropods and &nmnuv:mm. plant MMMMnMM Mﬁowwm
i ngi, in cave -
are found most frequently on decomposing fur ves on mols. or
i bat and cricket guano, and in the nes s of ants, wl
B atably s : llected in their special micro-
. They may be collecte :
they are probably scavengers ‘ e e o oittll trans
i i 11 dung and carrion baited p
habitats, or by setting large or sma cat ted pittall raps
: Zwick 1979), and by sifting rotung aves,
e Rk ot v i 2 be used to determine season-
itter, moss, and grass roots. Baited traps can . .
M_m:nvwm:n_ _E_u:wnqummmq@_unnm of the species (Peck and Anderson 1985b)

The Subfamily Coloninae

Little is known of the biology and general natural Em:wi of :ﬂm w:cManM-

i a characteris-

i ies are i le genus Colon. The beetles have .

ily. All species are in the single ge \ raceris
QM mmnmm“uﬁrmm is easy to distinguish when once seen. The antennal ¢
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gradually formed from the last four to six segments. Contrasted with other
members of the family, segment 8 is not smaller than 7 and 9. [See Hatch
(1933, 1957) for more details.) The beetles are taken in forest litter, humus,
and moss, and often near tree bases or stumps, where they and their larvae
may be fungal feeders. The use of flight-intercept traps, or the sweeping of
low «mmnnm:c: in forest glades and clearings on still, warm, and humid
evenings and afternoons, can occasionally take adults.

The Subfamily Catopocerinae

. This group is endemic to North America. There is no common name. It
is characterized by widely separated hind coxae, an elongate prosternum,
and lack of internal vesicles on the antennal segments, which bear periarti-
.Q:u.. gutters. Two genera are known, of which both are eyeless and inhab-
itants of deep forest litter or caves. They may be general scavengers but

association with subterranean fungi is known in some (Fogel and Peck
1975).

The Subfamily Leiodinae

These may be collectively called the round fungus beetles. They are
generally convex, shiny, oval beetles, 1.5—7 mm in length and from pale
yellow-brown to reddish brown to black in color. The antennal club and
tarsal formula vary with the genus. Many species can contract the head and
prothorax under the body, conceal their appendages, and roll into a ball.
The .@mnzmm occur in decomposing vegetation and in and on the soil, in
m::mv under bark, and in decaying wood and leaves, where they feed on
fungi and slime molds. Different groups show different feeding prefer-
ences. The Leiodini and Hydnobiini seem to feed on subterranean fungi,
while the Pseudoleiodini feed on soft fungi and are more generally sa-
prophagous, and the Agathidiini seem to be specialists on the plasmodia
and fruiting bodies of slime molds or Myxomycetes (Fogel and Peck 1975,
Newton 1984, Russell 1979, Wheeler 1979a,b). The beetles may be caught
by sifting and Berlese extraction from their microhabitats, or in flight in
m.unmwa, or by sweeping as they rest on vegetation toward dusk, or in Mal-
aise and “window” or “flight intercept” traps (Peck and Davies 1980, Chan-
dler w:& Peck 1989). Higher classification in the group was previously
M_MMMWGQQOJ: and the keys here use recently proposed advances (Newton

KEY TO SUBFAMILIES, TRIBES, GENERA, AND SOME SPECIES OF U.S.
AND CANADIAN LEIODIDAE

la Head with occipital carina or elevated crest (Fig. 37.50) (this may be
hard to see if head is tightly retracted against pronotum; the crest is
weak in Platycholeus which has a tarsal formula of 5-5-5 in males and
4-5-binfemales) . . . . . ... ... .. .. ... .......2
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1b
2a

2b

3a

3b

4a

4b

5a

5b
6a
6b

7a

7b

8a

8b

(1a)

(2a)

(3b)

(2b)

(5b)

(6a)

(7a)

Head without occipital carinaorcrest . . . . ... ... ... .14
Occipital crest overlapping pronotum when head is in repose; cervical
sclerites absent; procoxal cavities internally open behind; body dorso-
ventrally Hattened; eyes reduced or absent; Subfamily Leptininae 3
Occipital carina resting against front of pronotum when head is in
repose; cervical sclerites present; procoxal cavities internally closed
behind; body and eyes usually normal; Subfamily Cholevinae 5
Prosternum short and acute at apex, not extending between pro-

coxae; length about 2 mm . . . . Genus Leptinus (Miiller, 1817)
Distributed over much of eastern North America and the Pacific northwest; with
three described species (Fig. 37.46), most frequently found in nests and fur of r ice,
shrews, and moles and occasionally in litter (Peck 1982). Their biology is not well
known, although it has been studied for L. testaceus of Europe (Buckle 1976, Ising

1969).
Prosternum produced posteriorly, extending beyond procoxae and
appearing (o separate them, or forming a broad flat plate, ending in a
median lobe fringed with long setae . . . .. ... ... .....4
Prosternum produced posteriorly; separating the procoxae . . . . .
Genus Leptinillus Horn, 1882
L. aplodontiae Ferris has a prosternum without apical sctac; is 3.5 mm long; and is
confined 1o the fur and nests of the mountain beaver Aplodontia rufa from California
to Washington. L. validus (Horn) has a prosternum fringed with long, closely set setae
extending to the mesosternum; is 4.5 mm long; and is tonfined to the lodges and fur
of the beaver (Castor canadensis) throughout the host’s range (sce Parks and Barnes
1955, Wood 1965).
Prosternum forming a broad, flat plate, ending in a median lobe
fringed with long setae . . . Genus Platypsyllus Ritsema, 1869
The highly modified and flea-appearing P. castoris Ritsema is a true ectoparasite of
beavers (Castor) in North America and Eurasia (sec Wood 1965, Janzen 1963).
Posterior coxae somewhat separated, tarsi all five-segmented except
for female protarsi with four segments . . . . . ... ... .. ..
Tribe BATHYSCIINI, Genus Platycholeus Horn, 1880.
Two specics, P. leptinoides Crotch and P. opacellus Fall are the only described
North American represematives of this large and predo ly cavernicolous tribe
of Lur: ey oce .
stumps, often with ants and termites (Hatch 1957).
Posterior coxae contiguous, all tarsi five-segmented . . . . . . . .6
Elytra with setal bases arranged as transverse or oblique strigae. . .7

Elytra with granular surface of irregularly arranged setal bases; stri-
gae absent; Tribe Cholevini . . . . . ... ... ........ 11
Hind margin of hind tibia with two inner long spines and an outer
row or comb of short and equal spines only (Fig. 37.54); Tribe Pto-
maphagini . s e e e 8
Hind margin of hind tibia with two long inner spines (and perhaps a
comb of equal spines), but more importantly, also with about four
longer outer spines (Fig. 37.53); Tribe Nemadini .. 10
Form oval; with long and erect hairs as well as short recumbent hairs;
mesosternal carina low, effaced, or absent; compact and modified for
life as guests in ant nests . . . . . . Genus Echinocoleus Horn, 1885
Three species are known as inhabitants of nests of Pogonomyrmex and Novomessor

harvester ants in the western United States (Peck 1976).

Form elongate oval (Fig. $7.47); with short recumbent hairs only;
mesosternal carina present and usually well developed; may live with
ants but not as highly modified myrmecophile. s .9
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5

M..mm. Mq.amlmu.aa. 46. Leptinus :.::.:.E:E. 47, Ptomaphagus consobrinus, 48, Catopocerus appalachianus. 49.
wlon sp. 50. N.V:.ESESNE h.\.n\:.:: (0e, occipital carina). 51. Pronotum Catops sp. 52. Pronotum Sciodrepoides
sp. 53. Metatibial spurs Dissochaetus sp. 54. Metatibial spurs Plomaphagus sp. 55. Metatibial spurs Priono-
chaeta opaca. 56. Head Agathidium sp- mq.. .Iaun_ Hydnobius sp. 58. Head with antennal grooves Apheloplastus
MM»_..:“..M m%m >7.g:n“=u Colon w_.u..mc. First visible abdominal segment Aghptinus laevis. 61. Mesosternum Cyrtusa
.S@ﬂ n=.~=E.A? .Mm: ﬂ%_n_”w._”“. : mﬂe_ﬁ”m? 63. Mcsosternum Colenis impunctata. 64. Mesosternum Cainosternum

9a (8a) Size medium (2.6 mm) to smaller; flight wings absent; eyes reduced to
poorly defined collection of about 20 pigmented facets; aedeagal tip

more elaborately sculptured, broader, and more blunt . . . . . ..

Genus Adelopsis Portevin, 1907

Sixteen mﬁmnm.mw. all forest litter and soil inhabiting scavengers, are known from the
southeastern United States (Peck 1978b).

9b Size medium (2.6 mm) to larger; flight wings usually present and eyes

INSECT
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10a

10b

11a

11b
12a

12b

13a

13b

14a

14b

(7b)

(6b)

(11b)

(12b)

(1b)

usually normal (wings absent, and eyes smaller (Fig. 37.50) or reduced
to unpigmented spot in most cavernicolous species); aedeagal tip sim-

ple, elongate and Uo::mn_ . . . . .Genus Ptomaphagus Iliger, 1798
Twenty-live species are known from the United (Peck 1973
1478a), occupying a wide range of litter nd soil s, and exter

of these habitats such as ant nests and 1 burrows. Eighteen additional sp
have become spel ized for cave habituts in the southern United States (Peck 1973,
1984, 1986).
Basal segments of male (with expanded protarsi) midtarsi weakly di-
lated and spongy pubescent beneath; mesosternal carina more ele-
vated and extending nearly 1o anterior margin of mesosternum. . .
Genus Nemadus Thomson, 1867
Ten species are described from North Americit, where they are sc forest
litter and somelimes in cives and il hurrows; some species seem o to ant
nests (Hatch 193 .__.r.u::m_ 1936, Fall 1937).
Basal segments of male (with expanded protarsi) midtarsi not ex-
panded; mesosternal carina feebly elevated, sometimes confined to

:
region between mesocoxae . . . . Genus Dissochaetus Reitter, 1884
Three species occur us SCAVENECTS in forest litter, in ant n imd o carrion in
eastern, central, and southwestern North America (Hinch 1933, Jeanne 6.
Segiments 1-10 of antennae bipectinate; with anterior projections,
giving sawtoothed appearance. . Genus Catoptrichus Murray, 1856
Onec species, G..\‘..n:»m:\.aﬁel (Mannerheim), occurs forest litter in the Pacilic
northwest: habits unknown, probably scavenger (Hatch
Antennae normal, not bipectinate . .« .o e 12
Tibial spurs long, serate, longest metatibial spur as long as first meta-
tarsal segment (Fig. 37.55); first mesotarsal segment not dilated in
males. . . .o oo senus Prionochaeta Horn, 1880
One m_uclnm. P. opaca (Sity) occurs in forest itter and some caves it North

America; common on carrion (Peck 1977h).
Tibial spurs not long and serate; much shorter than first tarsal seg-
ment; first mesotarsal segment dilwed in males. . . ... o 13

Pronotum with base sinuate on either side just within the more or less
distinctly rectangular posterior angles (Fig. 37.52). . . . . .. - -
Genus Sciodrepoides Hawch, 1933
Two z:_;_:ri s of two Eurasian species, S. fumatus terminans {1.cC 1l
hi v [
s across the fores of
(Ihach _cmu.._ﬁ::_a_ 149306).
Pronotum with base arcuate, the hind angles obtuse or more or less
evidently rounded (Fig. 37.51) . . . . . Genus Catops Paykull, 1798
Ten described species occur in forest fitter and related 5 across North
Americit; carrion scavenger (Hatch 1933, § anel 1936, Peck, in prepa m).
Antennae 11-segmented; club gradual, of four to six uninterrupted
segments, segment 8 as large as segments 9-10 (Fig. 37.59) (and with
periarticular gutter and internal vesicles); cervical sclerites absent:
intersegmental membranes between abdominal sterna with brick-wall
pattern of minute sclerites; female with four visible abdominal
SLernNa . - - . - . Subfamily Coloninae, Genus Colon Herbst, 1797
Some 35 species are known from litter habitats in Nortl i ‘hei
(Fig. 37.49) and antennal club is distinctive; males olten with tooth on hind femor
biology and larvae unknown (Hatch 1933, 1957).
Antenna 10- or 1l-segmented; club usually interrupted when 11-
segmented (segment 8 usually smaller than segments 9 and 10 and
without periarticular gutter or internal vesicles); cervical sclerites
present; abdominal intersegmental membrane without minute scler-
ites: Temales with five or six visible abdominal sternites. . ... .15
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15a (14b) Hind coxae separated by about a third their width; prosternum in
front of coxae longer than coxal width; always with no eyes; Subfam-
:%Ou?ﬁQn@a?»m.........................Hm
15b Hind coxae not separated; prosternum in front of coxae much
shorter than coxal width; Subfamily Leiodinae. . . . . . . .. .17
16a (15a) Appendages short, body ovoid and flautened, pronotum and elytra of
similar widths (Fig. 87.48) . . . . .. ..o o
"Tribe CATOPOCERINI, Genus Catopacerus Motschulsky, 1869
Fourteen species are named in this widespread North American genus of forest
soil and deep liner (Hateh 1957, Peck 1974); scavengers or {eeders on sublerrancan
fungi (Fogel and Peck 1975).
16b Appendages conspicuously long, body elongate and rounder, prono-
tum much narrower thanelytra . . . . . .. ... o000
Tribe GLACICAVICOLINI, Genus Glacicavicola Westcott, 1968
The single specics, G. bathyscioides Westcolt, a highly cvolved cave inhabitant,
occurs as i scavenger in lava tube and limestone caves in Idaho and Wyoming (Peck
1974, 1981; Westcott 1968).
17a (15b) Labrum deeply emarginate apically (Fig. 37.57) (obscure in Cyrtusa
and some Hydnobius) . . . . . . . . .. oo ... 18
17b Labrum shallowly or not at all emarginate apically (Fig. 37.56). . . 28
18a (17a) Tarsal formula 5-5-5; Tribe HYDNOBIINI. . . . ... ... .19
18b Tarsal formula 5—-5—4; Tribe LEIODINI. . . . . . . . . . .. .20
19a (I18a) Antennal club three-segmented, segment 7 as smallas 8 . . .. ..
Genus Triarthron Maerkel, 1840
Two species known; from Pennsylvania to Oregon (Hatch 1957).
19b Antennal club five-segmented, segment 8 smaller than 7 . . . . ..
Genus Hydnobius Schmidt, 1847
Sixteen species, mostly western, but several with a gencral northern distribution;
subterrancan fungi feeders (Hatch 1957).
20a (18b) Head without antennal grooves bencath; body not contractile. . .21
20b Head with antennal grooves beneath (Fig. 37.58); body sometimes
contractile. » . o o e e e e i e e e 2B
21a (20a) Mesosternum oblique (Fig. 37.62). . . . . . .. .. ... ... .22
21b Mesosternum vertical between the coxae (Fig. 37.61). . . . . . .23
22a (21a) Mesosternum with median longitudinal carina. . . ... . ... .
Genus Leiodes Latreille, 1792
Some 29 generally distributed species known in North Amwerica; usually in forested
habitats (Haich 1957).
22b Mesosternum without median carina. . . . . . . .« .. ..o
Genus Ecarinosphaerula Hatch, 1929
The single specics, E. ecarina Hiteh, is known {rom British Columbia and Nevada
{Hatch 1957).
23a (21b) Mesosternum with a median longitudinal carina . . . . .. .. .24
23b Mesosternum without median carina Genus Cyrtusa Erichson, 1842
“The species C. luggeri Hatch is spread from Quebee and Michigan to British
Columbia (Hatch 1957). i
24a (23a) Antenna l0-segmented, club four-segmented . . . . . .. ... ..
Genus Anogdus LeConte, 1866
Four species occur in the castern United States and British Columbia (Hach [957).
24b Antenna | l-segmented, club five-segmented (segment 8 hidden by 7

and 9 when club is contracted) . . . Genus Neocyrtusa Brown, 1937
Eight species are known; widely distributed (Hatch 1957).
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25a (20b) Antenna :émm:ﬁ:pnn_. club five-segmented. . . . . .. ...

25b
26a

26b

27a

27b

28a

28b

29a

29b

30a

30b

3la

31b

(25b)

(26a)

(1'7b)

(28b)

(29a)

(29b)

Genus Lionothus Brown, 1937
The genus is widespread in North America, but only the species L. ulkei Brown is
recorded from the District of Columbia. .
Antenna 10-segmented, club three- or four-segmented. . . . . .26

Middle and hind tibiae distinctly wider than anterior tibiae; middle
and hind tarsi wide, compressed; intervals between elytral striae
nearly smooth. . . . . . . . .o ce e n 27
All tibiae relatively more slender and elongate; tarsi slender, cylindri-
cal; elytral intervals with dense punctures, approaching size of strial
punctures. . . ... e Genus Caenocyrta Brown, 1937
The specics C. picipennis (LeConte) is distributed from the District of Columbia to
Quecbee, to British Columbia (Hatch 1957).
Antennal club four-segmented (Fig. 37.58) . .. ... .... ...
Genus Zeadolopus Broun, 1903
The specics Z. egenus (LeConte) ranges from Qucbec and Michigan to Georgia.
Until recently, the genus was called Apheloplastus (Newton 1983).
Antennal club three-segmented . . . . Genus Isoplastus Horn, 1880
The species 1. fossor ranges from Quebec and Michigan to the District of Columbia.
All tarsi three-segmented; abdominal sternum 3 (first visible) with
transverse carina (Fig. 37.60) . . . . . . . ..o oo
Tribe SCOTOCRYPTINI, Genus Aglyptinus Cockerell, 1906
The only species in the United States and Canada is A. laevis (LeConte), in the east
from Canada to Louisiana; usually associated with fungi.
All tarsi of at least four segments; abdominal sternum 3 (first visible)
withoUt [TANSVETSe CAMNA « « + « « « « o o v v v v oo oo 29
Tarsal formula 5—4—4, segmentation not sexually dimorphic, elytra
usually transversely striolate; male with enlarged (tenent) setae on
protarsi only; tibiae without longitudinal carinae; Tribe PSEUDO-
LEIODINI . . . . o i ot e i e e e e e .30
Tarsi sexually dimorphic in mmmEn:E:o:‘ 5--5—4 in male, 5—4—4 or
4-4-4 in female; elytra not transversely striolate; male tenent setae
usually on pro- and mesotarsi; tibiae with longitudinal carinae; Tribe
AGATHIDIINI. . . « o o o v e e ee e e e e 231
Elytra without longitudinal rows of punctures; color pale (testaceous);
mesosternal carina simple (Fig. 37.63) Genus Colenis Erichson, 1845
C. impunctata (LeConte) is the only North American species; in forests from
castern United States and Canada to British Columbia (Hatch 1957).
Elytra with longitudinal rows of punctures; color dark; mesosternal
carina with transverse depression (Fig. 37.64) . . . . . . ... ...
Genus Cainosternum Notman, 1931
Only one known species, C. imbricatum Notman from New York (Wheeler 1984).
Eighth antennal segment distinctly narrower than seventh; antennal
club five-segmented; head narrowed behind the eyes; body form con-
vex to hemispherical, contractile. . . Genus Anisotoma Panzer, 1797
Fifteen species are known; generally distributed in forests over much of Canada
and the United States; feeders on plasmodia and fruiting bodies of slime molds (Rus-
scll 1979, Wheeler 1979a).
Eighth antennal segment not (or slightly) narrower than seventh, an-
tennal club abruptly three-segmented; head often broad behind eyes
(“postocular tempora” well developed); body form variable, some-
times oblong—eliptical and subdepressed, sometimes hemispherical
and highly contractile. . . . . . ... .32
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32a (31b) Elytra with nine complete, punctate striae; head narrowed behind
eyes; body form oblong—eliptical, subdepressed; clypeus not emargin-
ALE. L Genus Stetholiodes Fall, 1910
The only species, S. laticollis Fall, occurs in Indiana (Wheeler 1981).
32b m_x:ﬁ with fewer than nine complete, punctate striae (or without
striae); head often wide behind eyes; body form variable, often hemi-
spherical and very contractile; clypeus contractile . . . .. ... ..
4 ) Genus Agathidium Panzer, 1797
ﬂ.vﬂ_v..m—x.wvmn_nm are known; widely distributed across the United States and Can-
adit; usually in forested habitats and on slime molds {Hatch 1957, Russell 1979).
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