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The typology and placement of antennal sensilla of the carrion beetles
Oxelytrum erythrurum (Blanchard) and Oxelytrum apicalis (Brullé) (Co-
leoptera: Silphidae) were studied using scanning electron microscopy.
Two types of sensilla chaetica, two types of sensilla trichodea, four types
of sensilla basiconica, one type of sensilla coeloconica, and an uniden-
tified type of sensillum were found in both species. Sensilla chaetica
type 1 are found on the antennomeres proximal to antennal club (A1–
A8); chaetica type 2 are found on the club (A9–A11). Sensilla trichodea
are found on A9–A11; one type (T1) is found on the proximal portion of
the club, the other type (T2) on the apical portion. Basiconica type 1 are
found on the dorsal surface of A9–A11; they are much denser on the
apical portion of the antennal club than on the proximal. In O. eryth-
rurum, a nocturnal species of the Chaco-Pampean plain, T2 two are
found on A10 and A11. In Oxelytrum apicale, a mountain species, prob-
ably diurnal, only A11 bears T2, but they are denser than in the other
species. It is suggested that O. apicale depends more on contact che-
moreception than O. erythrurum. The ventral surface of the antennal
clubs shows no remarkable difference between species.

Introduction

Silphidae is a small, worldwide family of moderate-sized to
large beetles with scavenging or predatory habits, some-
times both combined. They are commonly called carrion
beetles because of their association with dead vertebrate
carcasses (Peck & Anderson 1985). The family is placed in
the Superfamily Staphylinoidea, Series Staphyliniformia,
and it is divided in two subfamilies (Newton & Thayer
1992, Dekeirsschieter et al 2011). The subfamily Nicrophor-
inae Kirby comprises species which exploit small carcasses
(birds, lizards, small rodents) and have biparental care of
larvae. The subfamily Silphinae Latreille does not exhibit
such care; scavenging species are often attracted to large
carcasses (Peck & Anderson 1985). Because they may ap-
pear on human bodies, these species are interesting to the
forensic entomologist. Payne & King (1970) found two

species of Silphidae-Silphinae on dead pig carcasses. Adults
fed only on dipteran larvae: They appeared when maggot
activity was evident, and they were observed with larvae in
their mandibles. The larvae appeared under the dried remains
after the dipteran larvae had left them. Dekeirsschieter et al
(2011) record seven species of Silphidae (three Nicrophorinae
and four Silphinae) from forest or agricultural biotopes, none
from urban sites.

In Argentina, the Silphidae are represented by one ge-
nus of each subfamily (Oliva & Di Iorio 2008), with two
species of Nicrophorus Fabricius and six species of Oxely-
trum Gistel (Fabricius 1801, Gistel 1848). The species of
Oxelytrum are rather large (8–15 mm in length), flat, long-
legged beetles, black or dark brown in color, in most
species with characteristic reddish marks on the pronotal
margins. Males usually have thicker protarsi than females.
The most common of Argentinean species is Oxelytrum
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erythrurum (Blanchard), which has been collected from
many localities of the Chaco-Pampean plain (Oliva & Di
Iorio 2008) and recorded from human corpses in rural or
semi-rural environments (Oliva 2001, sub Hyponecrodes)
and from pig carcasses in field experiments (Centeno et
al 2002, sub Hyponecrodes). In Buenos Aires (34°
36'47.3394"S; 58°22'38.0274"W) and surrounding areas,
adults of O. erythrurum have been gathered by officials at
the scene from human corpses 8–12 days after death;
adults with young larvae are found 12–18 days after death
and large larvae without adults 18–30 days after death
(Oliva 2004). In Brazil, Uruhary-Rodrigues et al (2010)
found Oxelytrum cayennense (Stürm) on man-sized pig
carcasses near Manaos; adults preyed on larvae of Diptera,
but larvae of O. cayennense were observed feeding on pig
tissues from the fifth day onwards. Mise et al (2008) found
O. erythrurum and Oxelytrum discicolle (Brullé) on pig car-
casses in Curitiba, Paraná. In Colombia, O. discicolle was
found on human corpses in Cali by Barreto et al (2002),
and on pig carcasses at a rural area near Bogotá, by Segura
et al (2009, 2011).

Peck & Anderson (1985) suggested that the original
Oxelytrum stock diverged into two lineages. The first of
these originated the species which live on the Andean
slopes or in the Chilean coastal lowlands. The second
comprises species living in lowlands to middle mountain
elevation. In the same paper, we find that Andean species
have less prominent eyes than the other species. In Argen-
tina, there are two species with this characters: Oxelytrum
apicale (Brullé), which has been found in the SW of Argen-
tina in areas 2,500-4,500 m asl and Oxelytrum biguttatum
(Philippi), which has been collected from the same area
between 2,300 and 3,000 m asl and from Patagonia. Oliva
& Di Iorio (2008) suggested that the two Andean species
found in Argentina may be diurnal and that they may be
active during the warmest part of the day, as a strategy to
survive in the harsh mountain environment. One fact that
points to this is that O. apicale has been collected only
from November to April (Peck & Anderson 1985), which in
Argentina is the warm period of the year. Instead, O.
erythrurum has been collected in or near Buenos Aires in
both summer and winter (Oliva & Di Iorio 2008).

For this study, I propose the hypothesis that interspe-
cific differences in the visual organs would be accompanied
by differences in the olfactory organs, namely the anten-
nae. The antenna of Silphidae is composed of 11 antenno-
meres, which have been here named A1–A11; A9–A11,
broadened and flattened, form an apical club. Antenno-
mere 8 is strongly cupuliform in Nicrophorinae but less
pronounced in some Silphinae; this structure is convergent
with Histeroidea, Hydrophiloidea, and several Scarabaeoi-
dea (Hansen 1999). Olfaction is performed by chemorecep-
tors, which are located on the flagellum (A3–A11) of the

antenna (Chapman 1998); since Silphidae have clubbed
antennae, we should expect the chemoreceptors to be
located on the club (A9–A11). This is the case in Nicrophor-
ini (Ernst 1972, Kalinová et al 2009). In other families of
Coleoptera which also have clubbed antennae, the chemo-
receptors are restricted to the club, no matter how many
antennomeres it comprises; for instance, in ladybirds (Co-
leoptera: Coccinelllidae), the club comprises A10 and A11,
and chemoreceptors are restricted to these (Jourdan et al
1995, Hamilton et al 1999).

There are no studies on the antennal morphology of
Oxelytrum; the antennal microstructure of Nicrophorus
(Silphidae: Nicrophorinae) has been studied by Ernst
(1969, 1972). Kalinová et al (2009) studied carcass attrac-
tiveness to two European species of Nicrophorus. Earlier,
scanning electron microscopic studies on antennal fine
morphology have been performed in several insect fami-
lies, on Coleoptera alone: Hu et al (2009) on seed weevils
(Coleoptera: Bruchidae); Ploomi et al (2003) and Talarico et
al (2011) on ground beetles (Coleoptera: Carabidae); Crook
et al (2003) and Lopes et al (2005) on wood borers (Cole-
optera: Cerambycidae); Sen & Mitchell (2001) on the Col-
orado potato beetle (Coleoptera: Chrysomelidae);
Hamilton et al (1999) and Jourdan et al (1995) on ladybird
beetles (Coleoptera: Coccinellidae); and Merivee 1992 and
Merivee et al (1998, 1999) on click beetles (Coleoptera:
Elateridae). Among many papers treating other orders of
insects, one might mention Setzu et al 2011 on blow flies
(Diptera: Calliphoridae); Sukontason et al (2004) on Calli-
phoridae, Sarcophagidae, and Muscidae (Diptera); Bowen
(1995) on mosquitoes (Diptera: Culicidae); Park et al (2002)
on fruit-flies (Diptera: Drosophilidae); Sukontason et al
(2007) on Muscidae (Diptera); Abouzied (2008) on Sar-
cophagidae (Diptera); Nelson et al (2003) on dustywings
(Neuroptera: Coniopterygidae); Ochieng et al (1998) on the
desert locust (Orthoptera: Acrididae). In classifying sensilla,
the terminology of Merivee et al (1999) was used in this
study.

Material and Methods

Two male and one female specimens of O. erythrurum
were taken from a sample in 75% ethanol from Argentina:
Entre Ríos province: Parque Nacional El Palmar (31°
58'59.9874"S; 58°17'59.9994"W), collected by C. Grismado,
7.iii.2011, on remains of Euphractus sexcinctus (Mammalia:
Xenarthra: Dasypodidae). They were rinsed in water and the
head and pronotum of each specimen was dissected out. The
pieces were then soaked in ethanol 95% for 48 h, and after-
wards dehydrated in an ethanol–xylol series. For comparison,
two dry-pinned specimens of O. apicale from Argentina: Salta
Province: Piedra del Molino (25°10'0.1194"S; 65°52'0.1194"W),
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Arroyo Cachi, 3,310 m asl, collected by Martínez,
xii.1987, from the general collection of the Museo
Argentino de Ciencias Naturales, were relaxed in boiling
water and the antennae were dissected out, soaked for
several days in ethanol 95%, and then gradually dehy-
drated in an ethanol–xylol series. The pieces were coat-
ed with 60% palladium and 40% gold in a VG Scientific
sputter coater. They were then examined in a Phillips
XL30 SEM microscope of Dutch origin, at 10–15 KW.
Interpretation of the structures photographed follows
mainly Merivee et al (1999). A total of 24 microphoto-
graphs of O. erythrurum and 30 of O. apicale were
taken. To count the sensilla on the antennal club, the
image of each antennomere was divided into ten
lengthwise segments, and the sensilla on four adjacent
segments were counted on a 200×150 mm print. Larger
and less numerous sensilla were counted directly.

Results

Two types of sensilla chaetica, one with two subtypes
(Figs 3, 4 and 8), two types of sensilla trichodea (Figs
8, 12, 13, 19 and 20), four types of sensilla basiconica
(Figs 8, 10, 11, 12, 13 and 19), one type of grooved peg
(Fig 14), and a type of sensillum which could not be
placed (Fig 15) were identified on the antenna of O.
erythrurum and O. apicale.

Antennal morphology in O. erythrurum (Habitus: Fig 1)

Gross morphology of the antenna. The antenna is formed
by 11 segments, the last three forming an elongate ovate,
rather lax club (Fig 2). The shape and measurements of
antennomeres in Table 1. Antennomeres have been num-
bered A1–A11 for convenience. Antennomere 8 is dilated in
its anterior portion, weakly cupuliform (Fig 3). The cuticle
of the antennomeres is reticulate (Fig 3).

Morphological types and distribution of antennal sensilla. Sen-
silla chaetica type 1 are decumbent, longitudinally grooved,
set in articulatory sockets open on the side towards the
antennal apex (Fig 3). They are found on antennomeres 1–
8. Sensilla Chaetica 1 are of two sizes (Table 2). The smaller
have been called sensilla chaetica 1a, the larger ones sensilla
chaetica 1b (Fig 3, Ch1a, Ch1b). Chaetica 1a are found on the
dorsal and ventral surface of each segment; chaetica 1b are
found only on the apex of the segment (Fig 2). At the base of
these bristles, a semicircle of three to eight small pores (each
about two micrometers in diameter) has been observed on
the open side of the articulatory socket (Fig 7). These pores
appear to be clusters of small pores, suggesting glands asso-
ciated with the sensillum chaeticum. The appearance of the

pores is much like those described by Nelson et al (2003) in
the dustywing Semidalis flintiMeinander (Neuroptera: Con-
iopterygidae). Dustywings are covered in wax particles. This
is not the case in carrion beetles, but the antennae of the
latter are covered in a substance which is very hard to
remove in dried specimens and which would be consistent
with an organic secretion.

Sensilla chaetica type 2 have a basal collar of micro-
spines (Figs 8, 10, 11 and 12; Ch2). Their walls are thick
(Fig 11); they bear longitudinal grooves, and they narrow to
a blunt tip. They are found on A9–A11, disposed in irregular
lines along the dorsal and ventral surfaces (Figs 4, 5, 6 and
9). On the dorsal surface of A 11, however, there is a large
area where sensilla chaetica are short and very sparse (Fig
6). Although the appearance of the microspines is a little
different on A 9 and A 10, all the sensilla chaetica on the
antennal club have been considered the same type for
description, until more detailed studies are available.

Sensilla trichodea type 1 are strongly curved, abruptly
narrowed at the curve and then tapering gradually to a
blunt apex (Fig 8; T1). They are longitudinally grooved, set
in a tight socket with a low thin collar. They are found on
A9 and in small numbers at the base of A10 and A11
(Tables 2 and 3). Sensilla trichodea type 2 are longer than
type 1 (Table 2), gradually acuminate and gently curved
towards the antennal shaft (Figs 10, 11 and 12; T2). They are
found on A10 and A11.

Sensilla basiconica type 1 are shaped as very long cones,
almost cylindrical, ungrooved, with blunt subconical tip (Figs
8, 10 and 11; B1; Table 2). The socket is tight, and it has a thick,
high collar. Basiconica type 1 are present on the dorsal
surface of A9–A11, and they have the same appearance all
over, but they are sparser on A9 (Fig 8), while on A10 and A11
they are very dense (Figs 10 and 11; Table 3). They are best
observed on the central part of the dorsal surface of A11; on
the lateral margins the dense sensilla trichodea they obscure
the basiconica. This disposition of the sensilla causes a dif-
ferent texture on A9 than on A10 and A11 (Fig 2).

Ventral surface: No differences have been observed on
antennomeres 1–8 between the dorsal and the ventral
aspects. On the antennal club, the sensilla trichodea are
less dense on the ventral surface, and there are three types
of sensilla basiconica and also two other kinds of sensilla,
all of which have not been found on the dorsal surface.

Sensilla basiconica type 2 are shorter than type 1 (Figs 12
and 13; B2; Table 2), with a looser socket and a narrower
basal collar. They have been observed on the ventral sur-
face alone (Table 3).

Sensilla basiconica type 3 are like the precedent in the
characters of their socket, but the peg is very short and
hardly protrudes from the later (Fig 13; B3; Tables 2 and 3).

Sensilla basiconica type 4 are very slender, strongly curved
(Fig 12; B4) to nearly straight (Fig 13; B4). They look rather like
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Figs 1–12 Oxelytrum erythrurum. 1 Habitus in dorsal aspect (scale bar02 mm); 2 clavate or clubbed antenna in dorsal aspect. Frontal margin of
antenna faces upper side of figure (scale bar01 mm); 3 male, antennomere 8 in dorsal aspect, showing dilated frontal margin (facing left in
picture) (scale bar0200 μm); 4 antennomere 9, dorsal. Arrows indicate sensilla chaetica type 2, longer and thicker on lateral margins marked as
Ch 2) (scale bar0250 μm); 5 antennomere 10, dorsal, same as above (scale bar0250 μm); 6 antennomere 11, dorsal, same as above (scale bar0
250 μm); 7 antennomere 8, base of sensillum chaeticum type 1b, with open socket. Arrows indicate pores (scale bar05 μm); 8 antennomere 9,
dorsal: Sensillum chaeticum type 2 (Ch 2), grooved, with basal collar of microspines; sensilla trichodea type 1 (T 1), strongly curved, with
longitudinal grooves and acuminate apices; sensilla basiconica type 1 (B 1), with tight sockets and thick, raised collars (scale bar010 μm); 9
antennomere 11, ventral, showing sensilla chaetica type 2 nearly as long on the middle of the ventral surface as on the lateral margins (scale bar0
100 μm); 10 male, antennomere 11, dorsal: sensilla trichodea type 2 (T2), straight; sensilla basiconica type 1 (B) scale bar02 μm); 11 male,
antennomere 10, dorsal: Sensillum chaeticum type 2, broken, showing thick wall and basal microspines (scale bar05 μm); 12 female,
antennomere 11, ventral: Sensillum chaeticum type 2 (arrowhead); sensilla trichodea type 2 (T2); basiconica type 2 (B2) and type 4 (B4) weakly
curved (scale bar020 μm).
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sensilla trichoidea, but their narrow, rounded apex and the
thick basal collars place them in the basiconica group. They
are rarer than the other types. Sensilla coeloconica are rare;
they are found on the lateral margins of the ventral surface
of A9. They are short (Table 2), made up of seven to eight
finger-like structures. The division may be seen down to the
base; these are definitely not sensilla with apical finger-like
projections. The socket is large, loose, collarless, although the

actual insertion of the peg lies at the bottom of the socket
(Fig 14). The absence of a collar has been a decisive factor in
classifying this sensillum as coeloconicum.

Sensillum type x is about 3 μm long, with a slender peg
weakly dilated at the apex (Fig 15; S). There is a wide,
weakly raised collar.

A few single pores have been found scattered on the
ventral surface of antennomeres 9–11 (Fig 15; arrows). Unlike

Figs 13–20 Oxelytrum
erythrurum and Oxelytrum
apicale. 13 Oxelytrum
erythrurum female,
antennomere 9 in ventral
aspect, showing curved sensilla
trichodea type 2 (T1), sensilla
basiconica type 2 (B2) with
loose socket and collar thinner
than in B1, sensilla basiconica
type 3 (B3) similar to precedent
but protruding very little from
collar (B3) and sensilla
basiconica type 4 (B4), long,
thin, strongly curved (in the
present case), with loose
socket and thin collar (scale
bar010 μm); 14 Oxelytrum
erythrurum female,
antennomere 9, ventral:
Sensillum coeloconicum (scale
bar00.5 μm); 15 Oxelytrum
erythrurum female,
antennomere 9, ventral: Pores
(arrows) and unidentified
sensillum (S) (scale bar05 μm);
16 Oxelytrum apicale, habitus
in dorsal aspect (scale bar0
2 mm); 17 Oxelytrum apicale,
antennal club, dorsal (scale
bar0500 μm); 18 Oxelytrum
apicale, antennomere 8,
dorsal: not expanded (scale
bar0200 μm); 19 Oxelytrum
apicale, antennomere 10,
dorsal: Sensilla trichodea type 1
and sensilla basiconica (scale
bar010 μm); 20 Oxelytrum
apicale, antennomere 11,
dorsal: Sensilla trichodea type 2
with blunt tips (scale bar0
20 μm).
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the pores at the base of sensilla chaetica 1, these pores do
not appear to be associated with a sensillum.
Measurements of sensilla are found in Table 2.

Antennal morphology of O. apicale (Habitus: Fig 16)

Gross morphology of the antenna. Similar to the antenna
of O. erythrurum, but antennomere 8 is not dilated, and
almost hemispherical (Figs 17 and 18); and A11 shorter and

more rounded apically than in O. erythrurum (Fig 17).
Measurements are in Table 2.

Morphological types and distribution of sensilla. In this
species, A9 and A10 have a similar appearance (Fig 17),
while A11 has a different texture because of denser sensilla
trichodea (Figs 19 and 20). The types are basically the same
as in O. erythrurum. There are sensilla trichodea type 1 on
A9 and A10 (Fig 19), sensilla trichodea type 2 on A11 (Fig 20).

Table 1 Measurements (±2 μm)
and shape of antennomeres of
Oxelytrum erythrurum and
Oxelytrum apicale.

Antennomere Length (μm) Basal width (μm) Maximal width (μm) Shape

O. erythrurum

1 714 143 285 Elongate

2 326 171 257 Elongate

3 385 242 257 Elongate

4 257 171 285 Bead-shaped

5 228 143 285 Bead-shaped

6 214 143 214 Bead-shaped

7 200 228 314 Bead-shaped

8 200 157 400 Dilated into disk

9 285 257 342 Flat, trapeze-shaped

10 85 542 2085 Flat, trapeze-shaped

11 665 400 457 Flat, tapering

O. apicalis

1 584 146 248 Elongate

2 189 77 204 Elongate

3 467 131 248 Elongate

4 204 77 238 Bead-shaped

5 175 77 235 Bead-shaped

6 204 77 263 Bead-shaped

7 146 77 321 Bead-shaped

8 175 146 409 Hemispherical

9 263 204 528 Flat, trapeze-shaped

10 277 204 528 Flat, trapeze-shaped

11 496 175 530 Flat, tapering

Table 2 Types and measure-
ments of sensilla of Oxelytrum
erythrurum (Measurements±
1 μm; for sensilla chaetica±
5 μm).

Type Length (μm) Base (μm) Socket (μm) Collar (μm) Antennomere

Chaetica 1 a 20-50 2-3 4 - A1–8

Chaetica 1 b 100–300 5 – A1–8 apex

Chaetica 2 30–50 5 6 – A9–10

Trichodea 1 20 3–4 5 1 A9 (base A10, A11)

Trichodea 2 30–50 3–5 5–6 1 A10, A11

Basiconica 1 5–8 2 6 1.5 A9–11

Basiconica 2 3–4 1 5 1 A9–11 ventral

Basiconica 3 1.5 1 5 2 A9–11 ventral

Basiconica 4 8 1 5 1.5 A9–11 ventral

Coeloconica 3–5 3 5 – A9–11 ventral

Sensillum x 3 0.5 5 2–3 A9–11 ventral
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As in the precedent species, there are numerous sensilla
basiconica under the layer of elbowed sensilla trichodea.
Distribution is shown in Table 3.

Discussion

The sensilla chaetica (S.ch.) are mechanoreceptors (Merivee
1992, Ochieng et al 1998, Merivee et al 1998, 1999, 2002,
2005). S.ch. 11, which are proximal to the club (antenno-
meres 1–8), appear to correspond to sensilla chaetica of
Melanotus villosus (Geoffroy) (Coleoptera: Elateridae), de-
scribed as "long sickle-shaped strong bristles with longitudi-
nal grooves acuminating towards the tip, which are located
in an open articulatory socket" (Merivee et al 1999). S.ch. 2,
found on the antennal club (antennomeres 9–11) differ from
type 1 mainly by the basal collar of cuticular microspines.

Sensilla trichodea (S.t.) of two types are found on A9–A11 in
both species. S.t. 1 are found on the proximal portion, associ-
ated with sparser sensilla basiconica. S.t. 2 are found on the
apical portion; they might correspond to sensilla trichodea
type I in Merivee et al (1999), although they are shorter.

Sensilla basiconica type 1 are found on the dorsal surface
of the antenna.

Structures similar to basiconica (S.b.) 3 are found on the
antennae of the ground beetle Bembidion properans Ste-
phens (Coleoptera: Carabidae) (Merivee et al 2002) and also
in the wood-borer Dectes texanus LeConte (Coleoptera:
Cerambycidae) (Crook et al 2003), in which they are charac-
terized as contact chemoreceptors. “Mechanosensitive cells
record when taste organs touch the substrate” (Keil 1997).

This suggests that s.b. 1 in dorsal position are used in detect-
ing feeding/mating substrate from afar, while the sensilla in
ventral position (s.b. 2, 3, and 4, coeloconica and sensilla type
x) are involved in close contact.

Structures similar to s.b. 4 are described from the an-
tennae of the domestic fly Musca domestica L. (Diptera:
Muscidae) (Sukontason et al 2004). Park et al (2002)
mention “intermediate sensilla” which combine characters
of sensilla basiconica and trichoidea sensilla in the fruit fly
Drosophila sp. (Diptera: Drosophilidae). The unusual strong
curve of the s.b. 4 in Fig 12 may be an artifact, but it is not
unusual for basiconica of one type to have either straight
or curved pegs (Merivee et al 1999).

Sensilla coeloconica are rare, but because of their small
size, they might have been overlooked in some cases be-
cause the long sensilla trichodea obscured them. Sensilla
similar to this have been described in the flesh fly Liosarco-
phaga babiyari Lehrer (Diptera: Sarcophagidae) (Abouzied
2008) and in the flyHydrotaea chalcogaster (Wied.) (Diptera:
Muscidae) (Sukontason et al 2007).

Sensillum type x was found on the ventral surface of
antennomere 9. The only similar structures found in pre-
cedent papers are setae on the dorsum of gibbous water
beetles (Coleoptera: Hydrophilidae: Berosini); however,
these are placed within sunken punctures and have no
collar (Oliva 1992, 2010). These structures have been found
on the dorsum of the head, the pronotum, and the elytra
of different species. One interesting point is that gibbous
water beetles of the genus Derallus have elytral punctures
bearing a sensillum similar to sensillum type x, accompa-
nied by one, two, or three pores according to the species.

Table 3 Number and distribution of sensilla of Oxelytrum erythrurum and Oxelytrum apicale.

Type A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 Aspect

O. erythrurum

Chaetica 1a 56 32 22 18 12 14 10 22 Dorsal

Chaetica 1b 2 4 4 4 4 4 4 4 Dorsal

Chaetica 2 14±2 24±2 30±2 Dorsal

Trichodea 1 1,200±50 100±50 100±50 Dorsal

Trichodea 1 1,350±50 - - Ventral

Trichodea 2 - 1,400±50 1,600±50 Dorsal

Trichodea 2 - 1,700±50 1,800±50 Ventral

Basiconica 1 450±20 850±20 3,600±50 Dorsal

Basiconica 2 2,500±50 2,500±50 3,000±50 Ventral

Basiconica 3 700±50 700±50 800±50 Ventral

Basiconica 4 200±20 200±20 400±20 Ventral

O. apicale

Chaetica 2 20 20 22 Dorsal

Trichodea 1 2,000 2,400 Dorsal

Trichodea 2 3,600 Dorsal

Basiconica 1 620 900 3,600 Dorsal
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On the other hand, sensillum type x in the antenna of O.
erythrurum has a pore very close to it, and another a little
distance off. This suggests that the peculiar elytral punctu-
ations in Derallus may be the product of the concentration
of sensilla type x and accompanying pores. The function of
the sensilla of Hydrophilidae has not been elucidated.

The main difference between O. erythrurum and O.
apicale is in the distribution of the sensilla on the antennal
club (Table 3). In O. apicale, T2 are limited to A11, but the
total number of sensilla trichodea is greater than in the
other species.

Merivee et al (1999), comparing the allied Elaterid spe-
cies M. villosus (Merivee et al 1999), Agriotes obscurus
(Merivee 1992), and Limonius aeruginosus (Merivee et al
1998), pointed out that the sole important differences in
the number and placement of sensilla concern "olfactory
trichoid and blunt-tipped basiconic sensilla, which evident-
ly are related to the differences in olfactory search tactics
of the three species". This can be applied to the species of
Oxelytrum. Olfaction may be used to detect food or mates,
but carrion-beetles form mating and feeding aggregations
on animal carcasses, so that finding a feeding substrate
would often imply finding a mate. This modality is common
to other corpse frequenting beetles, such as hide-beetles
(Coleoptera: Dermestidae) (Von Hoermann et al 2011).
Carrion beetles, then, can be expected to have sensilla
specialized for detecting products of decay of animal sub-
stances. Von Hoermann et al (2011) studied this aspect in
hide-beetles, which are attracted especially by benzyl bu-
tyrate. They point out, however, that males of the sexton
beetle Nicrophorus (Coleoptera: Silphidae) attract females
with a pheromone, which often, but not always is released
in the presence of carrion. Based in this, one may expect
carrion beetles to have sensilla specialized for one or more
volatile compounds from carrion, for prey (larvae of Dip-
tera), for pheromones, for humidity, and possibly for some
other stimuli such as salt (Merivee et al 2002) or pH
(Merivee et al 2005). However, while carrion must be
located from afar (basiconica), prey has to be recognized
at close quarters (trichodea). S.b. 1 are found on the dorsal
surface of the antennal club; they are sparser on the
proximal portion and denser on the apical portion of the
club. Basiconica types 2, 3, and 4 have been found only on
the ventral surface of the club. This suggests two modali-
ties of smelling, such as might be, detecting a carcass from
afar and exploring it for mates and for prey (larvae of Dip-
tera). The olfactory sensilla of the click-beetle M. villosus
(Elateridae) are placed mainly on the ventral surface of the
antennae (Merivee et al 1999). Sukontason et al (2004),
working on forensically important flies (Diptera) which must
locate animal remains often from long distances, remarked
that basiconica sensilla are the most numerous type of
antennal sensillum in all the fly species examined. This agrees

with the present findings; both species studied have a great
concentration of s.b. 1 on A11. On the other hand, O. eryth-
rurum has s.t. 2 on a larger area, while O. apicale has a
greater number of them on A11. If these sensilla are contact
chemoreceptors (Merivee et al 1999), then it may be as-
sumed that O. apicale uses more contact chemoreception.
Instead, O. erythrurum in the wide Chaco-Pampean plain,
with a milder, more humid climate, would rely on its sense of
smell to detect carcasses from afar but would often find
maggots near the surface. Adults of this species arrive to
quite fresh carcasses; they have been found on dead pigs
after only 2 days (Centeno et al 2002). No data are available
about the feeding habits of O. apicale, but in a mountain
climate, with dry air and often with strong winds, carcasses
dry quickly and maggots tend to hide in cracks in the carcass.
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