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21. SILPHIDAE Lacreille, 1807

Cormnmon name: The carrion beetles

Family synonym: Necrophoridae Kirby, 1837

embers of the family are large beecles, frequently found in association wich decaying organic material. They
are most commonly encountered ac vertebrate carcasses und hence have the common name of carrion
beetles. The habic of adule Nicraphorns of interring small vertebrare carcasses has also led to the use of the
common names of burying beetles and sexton beetles. Adults can be easily recognized by their size; possession of |
clavate or capitace 11-segmented ancennae; prominenc fore coxae; and elyrea which are cruncate (Fig. 1.21), reticulare
(Fig. 2.21), tricostate (Figs. 3.21, 4.21), or lacking costae, penerally blackish, and usnally wicth orange or red markings in

Nicrophoras.

Description: Body 7-45
mm (usually 12-20 mm) long,
ovate to moderately elongare and
slighely vo strongly flactened; usu-
ally glabrous domsally, pronorum
rarely pubescent. Males usually
with broadly expanded protarsal
segments, fernale procarsi resem-
bling those on the ocher legs.

Head at least slightly con-
sericred posteriorly; frontoclypeal
suture oceasionally distince; gulac
sutures sometimes confluent.
Antennae occasionally geniculate,
with a long scape and a highly
reduced pedicel; antennal inser-
tions exposed; ending in a three-
segmented. tomentose club, usu-

FIGURE 1.2).  Nicrnpharus
marginatuy Fabricius (From Peck ally preceded by twa ar chree en-
1990), targed but glabrous segments

(Silphinae) or antennomeres 9-
11 lamellace (Nicrophorinae).

Pronotum with complete lateral edges, sometimes explanace,
Procoxae cransverse. projecting, and contiguous, wich large, ex-
posed rrochantins; their cavities widely open posteriorly and open
internally. Mesocoxae usuully moderately to very widely sepacaced,
rarely subcontiguous. Scucellum very large. Elyte somertimes trun-
cate, exposing one or two abdominal terga (three o four in
Nicraphorasy, never striace; in Silphinase bearing none to three up-
rised costae (carinae) on each; a raised area (callus) may occur near
the posterior end of the outermost costa; epipleura usually well-
developed and complete almose to the apex. The elytra of
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Nicropborns usually have broad colored bands {maculae) extend-
ing larerally to meec che epiplenra. Tibial spurs occasionally en-
larged, and racsal claws sometimes apendiculace. Hindwing pro-
vided with a secondary hinge.

Abdomen with six (rarely seven) visible stecna: laceral por-
tions of sternum 2 exposed; intersegmental areas macked wicha
paczern of microsclerites; the chree basal terga membranous, ter-
gum 3 with paired seridulacary files in Nicropborns, Aedeagus
basal piece reduced bur distince, parameres well-developed and
symmetrical.

Larvae (see Newton 1991) campodeiform; with heavily scle-
rotized terga either bearing posterior spines or produced laterally
beyond the edges of the sterna; sterna sclerocized or membra-
nous; antennae long, with a very shorr sensorium; labrum com-
posed of several sclerites; frontoclypeal sucure lacerally distince,
eicher six or only one ocelli on each side; mandibles wichout a
mola or proscheca; mandibular apex more or less acute; mola
divided apically; galea furnished with a large, dense brush of
hairs; lacinial lobe spinose only on the lareral margins; ligula bi-
lobed; urogomphi usually short, one- or two-segmented, and in
most specics segment 10 bears several eversible lobes.

Habits and habitacs. Silphids are primarily scavengers and
cacrion feeders, bur some species are phyrophagous and may be
garden pests ( Aclypea) and others are peedarors of caterpillars or
snails { Dendroxena in Eurape). Nicrophorus spp. bury small mam-
mal or bird carcasses and guard and feed their larvae. Their com-
plex subsocial behavior has been extensively studied (reviewed in
Anderson and Peck 1985; Scorr 1996, 1997; see also Trumbo
1992). The lacgest North American species, Nicropharns americanus
Olivier, hus vanished from most of its former extensive range,
and is a federally listed endangered species (Lomolino er o/, 1995;
Backlund and Matrone 1997) wich protected scatus.

Status of the classification. The family has hiscorically in-
cluded many other taxa currencly nor regarded us silphids. Most
norable among these are members of the Agyrridae, which, al-
chough still considered by some as silphids, are now interpreted
as nort being closely related to them. This once vaguely detined

FIGURES 2.21-3.21. Fig. 2.21. Neerophila americana (Li
habicus. Fig. 3.21, Oxelytrum discicolle (Brullé), habitus (From Peck t950).

group is now rescriced ro che larger carrion and burying beetles
(e.g., Anderson and Peck 1985; Peck 1990) after che semoval of
some subfamilies or tribes that now farm the separate family
Agyrridae (see above), and che removal of other groups ro the
families Leiodidae (e.g., Leprodirini and Estadiini) or Scaphylinidae
(e.g., Apatecicinae, Trigonurinae, Microsilphinae) (Lawrence and
Newton 1982). In this restricted sense, silphids are clearly mono-
phyleticand closely allied to staphylinids (Lawrence and Newron
1982).

The Norcth American silphids were first revised by LeConte
(1853) and subsequencly by Horn (1880). At thar rime, alf species
were placed inco only two genera, Nicrophorus and Silpha, Revi-
sion of the world fauna by Paorrevin (1926) divided che genus
Silpha intw numerous genera. Thae revision incorporated genera
proposed by Leach and also erected many new ones. This generic
systern has been refined and is now in widespread use in Europe
and Asia, bur the conceprs were not generally applied consistently
or correctly to the North American fauna. Only recently have these
generic concepts been used for the Nearcric species in a way, as
used here, which is consistent with chac for the Palearctic species
(Madge 1980). To complicace the matrer, subgenera of Sifpha and
Necrophila ase often used as genera by some European workers
(buc chis does not affect the Norch American species).

Tivo species have been incroduced inco the Neaccric from the

~Palaeatctic. Dendroxem: quadrimacnlata (Scopoli) was introduced
intentionally into the norcheasrern U.S. for the concrol of gypsy
morh larvae, but did not become established. $ipha trissis (iger,
a scavenger on dead insects, was seemingly accidentally incroduced
into southern California, and around Montreal, Quebec. Only
the second population seems to be established (LaPlante 1997).

Much of the older literature is difficule to use in making
determinations of Norch American silphids. Peck (1990) and
Sikes and Peck (2000) give modern keys for the U.S. species. Ander-
son and Peck (1985) present keys and diseriburion maps for Ca-
nadian and Alaskan species. Distribution and bionomics of all or
some of che U.S. species are summarized by Peck and Kaulbars
(1987) and Rarcliffe (1996). Anderson (1982) and Anderson and
Peck (19835) give dara on all known larvae. The fauna of Latin
America is reviewed by Peck and Anderson (1985) and phyloge-

netic relationships are proposed. A complete sy icc
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of the Nearcric fauna is that of Peck and Miller (1989). Herman
(1964) discusses che correct spelling of Nicraphorns. Many
Nierophorus species show variation in coloration and chis led to
the naming of many invalid species, subspecies, or vacieties
(Anderson and Peck 1986; Peck and Miller 198Y).

Distribution. This family contains 15 genem and abouc 175
species worldwide (Newron 1995). These are contained in ewo sub-
families. Nicrophorinae conmins the Asian genera Eonecrophorus.
Promascopus. and the widely discribuced genus Nicraphorus, wich 74
species, which occurs throughoue the Holarcric Region and exrends
into Southeast Asia ro New Guinea and the Solomon Islands, north-
em Africa, the Caribbean island of Hispaniola, and Andean Souch
America. The Silphinae, with 12 generaand 119 species, occur mainly
in che Northern Hemisphere, but Oxefytrum extends chroughoue
South America. Asian Diamesus excends into, and Promaphile occurs
widely in, Australia, S#pha and Thanatophilus extend ro South Africa.
At present we recognize 30 species in eight genera in Norch America
norch of Mexico. Only Hererusilphea is resericeed co the Nearcric. Twency-
five species in six genera occur from Mexico southward (Anderson

and Peck 1985).
Key To THE NEARCTIC GENERA

1. Elytra shorter, truncate, exposing 3 or 4 abdominal
terga, usuaily with red or orange irregular spots
{Fig. 1.21); fifth abdominal tergum with stridula-
tory files; epistomal suture present {Fig. 5.21); sec-
ond antennomere small, distinct, hidden in tip of
first antennomere (Fig. 7.21) subfamily
Nicropharinae ..vvecicercseeas wrenennnes Nicrophorus
—_ Elytra longer, usually nat truncate, at most exposing | or
2 abdominal terga, usuaily without large colared ar-
eas; fifth abdominal tergum facking stridulatory files;
epistomal suture absent (Fig. 6.21); second
antennomere farge, not hidden in tip of first
antennomere (Fig. 8.21) subfamily Silphinae 2

2(1). Pronotum with disc black, margins yellow (Figs. 2.21,
3

— Pronotum entirely black, or, with disc black, margins
orange red 4

3(2). Elytra with intervals batween carinae smoath, and with
apices drawn out to needlelike points (Fig. 3.21)
Oxelytrum
— Elytra with intervals between carinae with coarse re-
ticulate sculpturing, and with apices rounded, ot
drawn out to needlelike points (Fig. 2.21) ...........
Necrophila

4(2). Eyes larger; pronotai postcoxal lobe low, rounded (Fig.
9.21); pronotum orbicular, widest toward middle;
elytra with small red markings near tip (Fig. 4.21);
males with hind femora greatly expanded .........

Necrodes

—_ Eyes smaller; pronotal postcoxal lobe well-deveioped,

projecting, pointed (Fig. 10.21); pronotum not or-
bicular, widest toward hase; elytra without small
red markings near tip; males with hind femora not
expanded 5

5(4). Head with short row of long erect hairs behind eyes
(Fig. 6.21)
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FIGURES 4.21-11.21. Fig. 4.21.
M heim, head, with e

vrbicadlis Say, ancennz, with small second segment. Fig, 8.21,

— Head without row of long erect hairs behind eyes .... 7

6(5). Elytral shoulders with tooth; metafemur tacking cari-
nae on inner face; elytra with intervals between
carinae without reticulate sculpturing.......u.e...

Qiceoptoma

— Elytral shoulders rounded, not toothed; metafemur
with 2 carinae on inner face; elytra with intervals
between carinae with reticulate sculpturing ....

Heterosilpha

7(5). Labrum deeply emarginate (Fig. 11.21); mesocoxae
narrowly separated; pronotum with small smooth
glossy areas (discal callosities)............ Aclypea

- Labrum broadly, shallowly emarginate; mesocoxae
widely separated; pronotum without smoath
glossy discal CalOsities .o meremecorreeerersans 8

8(7). Antennal club more rabust, antennomere 2 shorter
than 3, 8 shorter than 9; native 1o North America;
widespread, common. .. Thanatophilus

- Antennal club more siender; ennomere 2 as long
as 3, B as long as 9; introduced to North America,
Quebec, rare Silpha

CLASSIFICATION OF THE NEARCTIC GENERA
Silphinae Latreille 1807

Aclypea Reitrer 1884; 2 spp., A. bituberosa (LeConte) 1859, and A.
vpaca (Linnaeus) 1758, western North America (see Anderson
and Peck 1985).

Blitophaga Reireer 1884

Heterosilpha Portevin 1926; 2 spp., H. aenescens (Casey) 1880, and
H. ramasa (Say) 1823, Oregon to Mexico (see Miller and Peck 1979,
Peck and Kuulbacs 1987).

Necroder Leach 1815; 1 sp., N. surinanensis (Fabricius) 1775, wide-
spread North America (see Peck and Kautbars 1987; Raccliffe 1972),
Cytlophorus Stephens 1829

7 <5 10

Necrades surinamensis (Fabricius), left elyrron with chree longirudinat cosae. Fig. 5.21. Nicropbarus defodiens
I sueuce. Fig. 6.21, Oicenptoma inarquale (Fabricius), head, epistomal sucute ubsenc. Fig. 7.21, Nicropharus
; Necrodes surinamensis, antenna, wich normal sized second segment. Fig, 9.21, Necrades
surinamensis, luteral view of pronorum and rounded posteoxal lobe (p). Fig. 10.21, Thanataphilus tritubsrentutas (Kichy),
and pointed postcoxal lobe (p). Fig. 11.21, Adlypea bitubeross (LeConte), ;

lateral view of pronatum

head with deeply emarginate labrum (Figs. 5, 9, 10 from Peck 1990).

Neerophila Kicby and Spence 1828, 1 sp., N. americana (Linnaeus)
1758, widespread eastern North America (Peck and Kaulbars
1987).

subgenus Necrophila Kirby and Spence 1828

subgenus Eosilpha Semenov-Tian-Shanskij 1890

subgenus Calosilpha Portevin 1920

subgenus Densositpha Porrevin 1920

subgenus Chrysosiipha Portevin 1921

Oiceoptoma Leach 1815, 3 spp., eascern Norch America (Peck 1990;
Peck and Kaulbars 1987).

Oeceoptoma Agassiz 1847

Liosi{pha Portevin 1920

Oxelytrum Gistel 1848; 1 sp., 0. discicolle (Brullé) 1836, souchern
Texas southward (Anderson and Peck 1985).

Hyponecrodes Kraarz 1876

Katanerrodes Schoureden 1905

Paramerades Portevin 1921

Silpha Linnaeus 1758; S. trintis liliger 1798, of Europe, estab-
lished in southern Quebec (LaPlante 1997).

subgenus Si/pha Linnacus 1758

subgenus Phosphuga Leach 1817

subgenus Ablartaria Reicer 1884

Thanatophilus Leach 1815; 6 spp., widespread North America
(Anderson and Peck 1985; Peck 1990; Peck and Kaulbacs 1987)
Preudbpelta Bergroch 1884
Phifas Portevin 1903
Silphosoma Portevin 1903
Chalcasilphe Portevin 1926

Nicropharinae Kirby 1837
Theburying beetles

Asbolus Bergroch 1384
Protonecrodes Portevin 1922

Nicrophorns Fabricius 1775, 15 spp., generally distribured in the
U.8. and Cunada (Anderson and Peck 1985; Peck 1990 Peck and
Kaulbars 1987).

Necrophorns Thunbery, 1789 (unjust. emend. Nicraphorus)
Necrnphagas Leach 1815

Cyreascelis Hope 1840

Cunthupsilus Portevin 1914

Necrocharis Porcevin 1923

Necraxenus Semenov-Tian-Shanskij 1926
Eunecraphorns Semenov-Tian-Shanskij 1933
Nerrocleptes Semenov-Tian-Shanskif 1933
Necrophorindus Semenov-Tian-Shanskij 1933
Necrophoniscns Semenov-Tian-Shanskij 1933
Necraprer Semenav-Tian-Shanskij 1933
Nesonecrophorns Semenov-Tian-Shanskij 1933
Nesonecrapter Semenov-Tian-Shanskij 1933
Sticsonecropter Semenov-Tian-Shanskij 1933
Neonicrophorus Harch 1946
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