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Larvae of Geotruph __ ..., ... .u.u. 

Keys to Tribes and Genera 
(Coleoptera: Scarabaeidaer-

By P. 0. RITCHER 

The scarabaeid subfamily Geotrupinae, as shown by a study of the 
larvae, includes 4 tribes and a number of very distinct genera of lapa· 
rostict beetles. The group consists of the tribes Geotrupini and Lethrini, 
which show affinities with the Coprinae; the tribe Pleocomini, which 
shows some affinities with the Melolonthinae; and the tribe Bolbocerini, 
which occupies an intermediate position. 

Several geotrupid genera, such as Bolboceras and Geotrupes, are 
nearly world-wide in distribution, while the tribe Lethrini is confined 
almost entirely to southeastern Europe and southwestern Asia (Bouco· 
mont, 1912). Another tribe, the P.leocomini, here included in the Geo
lfupinae, is restricted to western North America (Davis, 1934, and 
Linsley, 1938). In the United States the subfamily is represented by some 
65 species belonging to 6 genera. 

Adult geotrupids range from 5 to about 45 mm in length, are oval to 
round, and are often strongly convex dorsally. The head often bears a 
median horn on the clypeus. Adult colors usually range from yellowish 
brown, orange-brown, reddish brown, and brown to black but some 
species are blue, green, purple, or metallic bronze. 

The biologies of the various genera and species are quite diverse and 
not too well known, some being saprophagous, some mycetophagous, and 
some feeding on the shoots or roots of living plants. Adults of many 
genera are nocturnal and frequently attracted to lights. Males of the 
peculiar genus Pleocoma fly in the rain or following soaking rains or. 
melting of heavy snow. Much of the adult life of all geotrupids is spent 
in burrows in the soil. 

The diversity of structure both in adults and larvae has lead to 
differences of opinion as to the exact systematic position of the group 
and the genera here assigned to it. Most writers agree that the tribes 
Bolbocerini, Lethrini, and Geotrupini belong together. Gerstaeker 
(1883) disputed the position of the genus Pleocoma, but it has been the 
general concensus of opinion that it belongs .in a separate subfamily 
closely related to 'the geotrupids (Horn, 1883 and 1888; Leng, 1920; 
Davis, 1934; and Ritcher, 1947). Paulian (1941), on the basis of adult 
structures, concluded that Pleocoma is a geotrupid genus. The writer's 
recent studies of hitherto unknown geotrupid larvae support that view. 

3 
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The bizarre larva of Geotrupes with its peculiar legs and mandibles 
has been known for many years. Study of this odd genus has influenced 
all subsequent treatment of the entire group ·and several writers have 
even made a separate family Geotrupidae (Boving and Craighead, 1930-
31, and Paulian, 1939). The fact that larvae of several other geotrupid 
genera, and even of one genus in the same tribe as Geotrupes, have 
neither greatly reduced metathoracic legs nor stridulating organs on the 
legs (van Emden, 1941) makes such separation from the Scarabaeidae 
untenable. 

Geotrupes larvae have been described by Schiodte (1874), Paulian 
(1939), and others. The rather closely related larva of Typlweus was 
described by van Emden in 1941 while Golovianko (1936) described the 
larva of Lethrus. Pleocoma larvae were described by Osten Sacken 
(1874-76) and Ritcher (1947) and included in the key of Hoving and 
Craighead (1930-31). Larvae of the tribe Bolbocerini, however, have 
been completely unknown. Through the courtesy of the U. S. National 
Museum and Milton W. Sanderson of the Illinois .State Natural History 
Survey, 3 genera of this tribe, Odontaeus, Bolbocerosoma, and Eucanthus 
are described here for the first time. 

In this bulletin the subfamily Geotrupinae is characterized and keys 
are presented for separating tribes and genera, based on characters of the 
larvae. A technical description is given of the third-stage larva of each 
genus, and species where known, followed by a brief account of the 
biology. To make the study more complete, several descriptions of geo
trupid larvae from other parts of the world are included. This paper is 
the seventh in a series dealing with various groups of the family Scara
baeidae. Papers on the genus Phyllophaga and the subfamilies Rutel
inae, Dynastinae, Cetoniinae, and Coprinae have been published (Ritcher, 
1940, 1943, 1944, and 1945). 

SUBFAMILY GEOTRUPINAE 

The subfamily Geotrupinae (including the genus Pleocoma) may .be 
characterized as follows: Antenna 3-segmented, with the penultimate seg
ment bearing one or more distal sense organs and the last segment 
reduced in diameter. Epipharynx usually trilobed with symmetrical 
tormae. Terga of abdominal segments 3 to 7 with 2 or 4 dorsal annulets. 
Anal opening often V- or Y-shaped, in some genera surrounded by fleshy 
lobes. Legs 2-segmented (Odontaeus}, 3-segmented, or· 4-segmented 
(Bolbocerosoma and Pleocoma}. Mesothoracic and metathoracic legs 
often with stridulating organs (Odontaeus, Geotrupes, and Pleocoma); 
metathoracic legs sometimes greatly reduced in size (Geotrupes). 
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KEY TO TRIBES 

1. Last abdominal segment slantingly. flattened (Figs. 1 and 3) and 
with conspicuous lateral callosities (Figs. 44, ·15, 47, and 48). 
Hypopharynges! oncyli asymmetrical (Fig. 32) ........................ 2 

Last abdominal segment rounded posteriorly (Figs. 5, 7, and 8) 
and without conspicuous lateral callosities (Figs. 46, 49, and 
50). Hypopharynges! oncyli, when present, symmetrical.(Figs. 

30, 33 and 34) ·······································································-·······3 

" 2. Anal opening surrounded by a flap-like dorsal anal lobe and a 
pair of ventral an_al lobes (Figs. 44, 45, and 41) ........ Geotrupini 

A11al opening surrounded by 6 simple radiating rays (Fig. 
48) ...................................................................................... Lethrini 

3. Abdominal segments 3 to 7 with 2 dorsal annulets (Figs. 5, 7, 
·and 9). Legs without fossorial setae (Figs. 25 and 29). 
Clypeo-frontal suture absent (Figs. 13-15). Epipharynx with 
phobae distad of the tormae but without plegmatia or heli 
(Figs. 41 to 43). Hypopharynx with oncyli (Figs. 30, 33, 

and 34) ··········································--·~---·······················Bolbocerini 

Abdominal segments 3 to 7 with. 4 dorsal annulets (Figs. 8 and 
10). Legs with fossorial setae (Fig. 35). Clypeo-frontal 
suture present (Fig. 12). Epipharynx without phobae distad 
of the tormae but with prominent plegmatia and heli (Fig. 39). 
Hypopharynx without oncyli (Fig. 31) .................... Pleocomini 

KEY TO GENERA OF THE TRIBE GEOTRUPINI 

1. Meso thoracic and metathoracic legs with stridulating organs (Figs. 
24 and 28). Meta thoracic legs great! y reduced in size (Figs. 

1 and 24 ............ ----················································-genus Geotrupes 

Mesothoracic. and metathoracic legs without stridulating organs. 
Legs similar "in size .............................................. genus Typhoeua 



6 BULLETIN No. 506 

Geotrupes blackburni (Fab.), Third-Stage Larva 

(Figs. l, 11, 22, 23, 24, 28, 32, 40, and 45) 

Description based on the following material. 

[August, 

I. Cast skin of third-stage larva found in pupal cell with adult. Adult and 
associated skin dug from pasture soil, November 30, 1942, near Lexington, 
Kentucky, by P. 0. Ritcher. Adult identified by Chapin. 

2. Five third-stage larvae dug June 24, 1943, at Lexington, Kentucky, by P. 0. 
Ritcher, from the soil of cage in which 20 adults were put March 27, 1943, 
and supplied with fresh cow manure. No. 43-ISA. 

3. One third-stage larva dug June 7, 1944, at Lexington, Kentucky, by P. 0. 
Ritcher from soil· of cage in which adults were put May 8, 1944, and 
supplied with fresh cow manure. No. 44---?K. 

4. Seven third-stage larvae dug in June, 1945, at Lexington, Kentucky, by P. 0. 
Ritcher from soil of cage in which adults were put in May, 1945, and sup
plied with fresh cow manure. No. 45-3]. 

Maximum width of head capsule 3.9 to 4.6 mm. Surface of cranium 
yellow-brown, shining, and vaguely wrinkled. Frons on each side with l 
posterior frontal seta or none, 3 to 5 setae in each anterior angle, a single 
(rarely 2) exterior frontal seta and l or 2 anterior frontal setae (Fig. ll). 
Clypeo-frontal suture absent. Labrum trilobed, wider than long; clypeus 
somewhat asymmetrical. Antenna fairly long, 3-segmented. First an
tenna) segment the longest, cylindrical. Second antenna) segment clavate. 
Third antenna) segment cylindrical, much reduced in diameter. Pen
ultimate segment distally with a single hemispherical sense organ. Man
dibles (Figs. 22 and 23) with nearly symmetrical scissorial areas bl't 
asymmetrical molar areas. Each scissorial area with a rather narrow 
bladelike portion separated from a posterior toothlike portion by the 
scissorial notch. Inner margin of mandible between scissorial and molar 
areas with a prominent bifurcate process. Grinding surface of left molar 
area strongly concave, overhung proximally by an acia; grinding surface 
of right molar area rather flat. Maxillary stridulating area (Fig. 32) 
consisting of a sparsely set row of 5 to 7 conical teeth on each stipes 
and a similar row of 3 to 5 teeth along the posterior margin of the 
palpifer. Hypopharynx with 2 well-developed oncyli which are strongly 
asymmetrical. Glossa emarginate. Epipharynx (Fig. 40) very similar 
to that of coprinid larvae with tormae united mesally, posterior and 
anterior epitormae present, and phobae surrounding the pedium. Pedium 
covered with spicules. Each chaetoparia with 12 or more chaetae. Res
piratory plates of spiracles (Fig. l) crescent-shaped with concave margins 
facing ventrally or slightly cephalad. Spiracles cribriform. Respiratory 
plates with a great many small "holes" arranged in a large number of 
definite transverse rows. Spiracles of eight abdominal segment much 
smaller than those of abdominal segments l to 7 inclusive_ 
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Body (Fig. 1) swollen posteriorly with swollen anal lobes protruding 
.on each side of the 'last abdominal segment. Dorsa of abdominal seg
ments 1 to 8 each with 2 rather vaguely defined dorsal annulets. An
terior annulet.of first abdominal segment bare; posterior annulet with 
a narrow transverse row of setae most of which are long. Anterior annulet 
of second abdominal segment with a small, sparsely set patch of short 
setae; posterior annulet with a transverse band of short setae fringed 
caudally with long setae. Anterior annulets of .abdominal segments 3 to 
5 inclusive e~ch with a triangular patch of short setae; posterior annulets 
each bare mesally and with a transverse patch of setae on each side. 

Dorsal annulets of abdominal segments 6 to 8 inclusive each with 
a transverse patch of rather long setae. Dorsum of abdominal segment 9 
with a transverse patch of setae. Last abdominal segment short, slanting· 
ly flattened caudally and with protruding lateral and ventral lobes (Fig. 
45). Defining sci erotized lines of ventral anal lobes not meeting at any 
point. Sclerotized .lines of endoskeletal figure converging toward the 
anal opening. Endoskeletal figure narrowed toward its middle by a 
process from ~ach ventral anal lobe forming a triangular area. Ventrad 
of this triangular area the endoskeletal figure is constricted into a narrow 
stalk. Venter of last abdominal segment, anterior to ventral anal lobes, 
bare except for 1 to 3 setae on each side. Legs 3-segmented (Figs. 1 and 
24). Prothoracic and mesothoracic legs rather long; meta thoracic legs 
much reduced in size (Figs. 24 and 28). Legs with well-developed strid
ulating organs, those on the mesothoracic legs consisting of a striated 
area on the outer apical portion of each coxa (Fig. 24) those on the meta· 
thoracic legs consisting of a sparsely set, single row of 9 or 10 teeth on 

· the lower, inner surface of the fused trochanter-femur and a single small 
tooth on the tibio-tarsus (Fig. 28). All legs with minute claws. 

Geotrupes' bl~ckburni (Fab.) occurs from Connecticut to Florida and 
westward fo Indiana, according to Leng (1920). It is fairly common at 
Lexington, Kentucky, especially in the early spring when it can be col
lected in numbers from soil beneath fresh cow dung. In 'March, 1943, 
the writer dug over 20 adults from burrows beneath one pile of cat dung. 
The species is also attracted to lights. Adult oval, shining black, mod
erately convex, 13 to 17 mm long and 8 to 10 mm wide. Adults construct 
winding verticle burrows in the soil and pack the lower end of each with 
an elongate wad of dang in which a single larva develops. Winter is 

passed in the adult stage. 
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Geotrupes ulkei Blanch., Third-Stage Larva 

(Fig. 44) 

Description based on the following material. 

[August, 

Two third-stage larva·e (and one second-stage larva) associated with 2 adults. 
Material collected July 7, 1934 at Cold Spring, Monte Sano, Madison 
County, Alabama by W. B. Jones. Loaned by U. S. National Museum. 

Maximum width of head capsule 2.45 to 2.52 mm. Surface of cra
nium straw-colored, shiny. Frons on each side with 1 posterior frontal 
seta, 1 or 2 setae in each anterior angle, 1 exterior frontal seta, and l or 
2 anterior frontal setae. Antenna 3-segmented with the second segment 
slightly longer than the first. Mandibles and maxillae practically iden
tical with those of G. blackburni except that the maxillary stridulating 
area of ulkei consists of a sparsely set row of 5 or 6 conical teeth on 
each stipes but with only 1 or. 2 teeth on each palifer. Epipharynx 
similar to that of G. blackburni but each chaetoparia bears only 5 or 6 
chaetae. 

Dorsal annulets of abdominal segments 6 to 8 inclusive each with 
a short, anterior patch of moderately long setae and a long, caudal, trans
verse band of long setae. Last abdominal segment (Fig. 44) with defining 
sclerotized lines of ventral anal lobes not meeting at any point. Endo
skeletal figure oblong in general outline; posteriorly, sharply narrowed 
for less than one third of its length. 

Geotrupes ulkei Blanch. is an uncommon species occurring in Vir
ginia (Blanchard, 1888-90) and in Alabama (Loding, 1935). Adult oval,. 
rather strongly convex, shining dark brown with metallic luster, ranging 
from 11 to 12 mm in length and 6.5 to 7 mm in width. According to 
Blanchard the adults are found in fungi. Loding and Jones in June, 1934, 
collected a number of adults under leaves, on level ground, at the side 
of mou·ntain paths on Monte Sano, Madison County, Alabama. Each adult 
was found in or near a small cylindrical hole the size of a lead pencil 
and 1% to 2 inches deep, containing leaf frass in the bottom (Loding, 
1935). The following July, Jones visited the same site and collected 
several adults and the 3 larvae described in this paper. Two of the larvae 
were found in one burrow and one in another. The food appeared to be 
decomposing leaves. 



1947] LARVAE OF GEOTRUPINAE 

Typhoeus typhoeus L., Third-Stage Larva 

(Fig. 47) 

9 

Description taken from van Emden (1941). Larva not seen. 

Antenna 3-segmented, first antenna! segment at least as long as sec· 
ond, much longer than th!rd. Penultimate antenna! segment with a sen
sorial appendage at inner side of apex. Mandibles and epipharynx exactly 
like that of Geotrupes.1 Anal lobes swollen much as in Geotru pes. 
Sclerotized line of anal segment with a deep indentation on dorsoexterior 
part; near base of lateral callus (Fig. 47). Endoskeletal figure of ven
tral anal lobe broad at anus, suddenly narrowed' into a stalk which reaches 
the ventral edge; the two defining lines do not meet at any point and 
follow the ventral edge on each side. Legs normal, without stridulating 
organs. 

TRIBE LETHRINI 

Lethrus apterus Laxm., Third-Stag~ Larva 

(Figs. 3 and 48) 

Description taken from Golovianko ( 1936). Larva not seen. 

Antenna 3-segmented. Labrum trilobed as in Geotrupes. Body al
most naked. Anal lobes swollen. Last abdominal ·segment (Fig. 48) 
slantingly flattened, with round anal opening surrounded by 6 simple, 
radiating rays. Legs 3-segmented (Fig. 3) almost equally short, conical, 
each ending with a straight' claw. Legs without stridulating organs. 
Length of larva up to 40 rnm. , 

Adults of Lethrus apterus Laxm. cut the young shoots of plants, 
especially of grape, and carry them into their burrows (Boucomont, 
1902). 

KEY TO GENERA OF THE TRIBE BOLBOCERINI 

1. Legs 2-segmented (Figs. 25 and 31). Mesothoracic and metathoracic 
legs with stridulating organs. Claws absent. Penultimate an
tenna! segment with a single, distal, sense organ. Last abdom· 
ina! segment with .a single, unpaired lower anal lobe (Fig. 
46) .......................................................................... genus Odontaeus 

1According to correspondence with van Emden who very kindly examined 
larvae of Typhoeus in the British Museum collection. 
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Legs 3- or 4-segmented (Figs. 5, 7, 27 and 29), without stridu
lating organs. Claws present. Penultimate antenna) segment 
with 2 or more distal sense organs (Figs. 14 and 15). Last 
abdominal segment with paired lower anal lobes (Fig. 49) ...... 2 

2. Legs short, 3-segmented (Figs. 5 and 27). First antenna) segme,nt 
very short (Fig. 15); penultimate segment distally with 4 or 
5 conical sense organs. Mandibles with a toothlike process 
distad of the molar area (Figs. 18 and 19). Glossa of labium 
not emarginate (Fig. 30). Venter of last abdominal segment 
with spinose raster ................................................ genus Eucanthus 

Legs well-developed, 4-segmented (Fig. 7 and 29). First two 
segments of antenna nearly equal in length (Fig. 14), penul
timate segment distally with 2 conical sense organs. Mandibles 
without a toothlike process distad of the molar area (Fig. 17). 
Glossa emarginate (Fig. 33). Venter of last abdominal segment 
almost bare .................................................... genus Bolbocerosoma 

Eucanthus lazarus (Fab.), Third-Stage Larva 

(Figs. 4, 5, 15, 18, 19, 27, 30, and 43) 

Description based on the following material. 

On·e third-stage larva associated with 2 adults reared from 2 other larvae. The 3 
larvae were collected during the summer of 1942, near Fayetteville, Ar
kansa~ _by Milton W. Sanderson, from the soil of a vineyard. 

Maximum width of head capsule 2.3 mm. Surface of cranium light 
yellow-brown, faintly reticulate. Frons on each side with a pair of pos
terior frontal setae, a single seta in each anterior angle and a single ex
terior frontal seta (Fig. 15). Anterior frontal setae and clypeo-frontal 
suture absent. Labrum trilobed, wider than long. Antenna 3-segmented 
with the first segment very short but of the same diameter as the secynd, 
which is cylindrical and about 4 times as long. Third segment cylin
drical, much smaller in diameter than second segment. Penultimate seg· 
ment distally with 4 or 5 conical sense organs. Distal half of last al!· 
tennal segment covered with tactile points. 

Mandibles (Figs. 18 and 19) nearly symmetrical, each with a blade- · 
like scissorial area. Just distad of the molar area is a toothlike process. 
Maxillary stridulating area (Fig. 30) with a patch of 10 to 11 sharp,· 
conical teeth on each side. Hypopharynx with 2 symmetrical bulbous 
oncyli covered with cilia. Glossa not emarginate. Tormae of epipharynx 
(Fig. 43) not united mesally, each with a prominent pternotorma. Hap· 
tolachus with 3 sensilla on each side, mesally with a dense phoba. 
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Spiracles not cribriform, somewhat resembling the "biforous" type 
(Fig. 4). Thoracic spiracles slightly smaller than abdominal spiracles. 

Body (Fig. 5) not humped or conspicuously swollen. Dorsa of ab· 
domina!· segments 1 to 8 inclusive each with 2 annulets. Each anterior 
annulet with a short, transverse, rather sparsely set patch of short setae. 
Each posterior annulet with a long, transverse, rather dense covering of 
longer setae. Last abdominal segment with a pair of ventral anal lobes 
and an unpaired dorsal anal lobe; lobes not fleshy. Anal opening V
shaped. Raster, on each side, consisting of a large, rather sparsely set 
patch of fairly short, stiff, laterad-pointing setae. Legs (Figs. 5 and 27) 
short, similar in size, 3-segmented, each with a sharp terminal claw. Legs 
without stridulating organs. 

Eucanthus lazarus (Fab.) is the only species in the genus and is 
widely distributed over the United States, east of the Rocky Mountains. It 
is fairly common in Illinois, where it is often taken at lights, but seems 
quite rare in Kentucky as only a single specimen has been collected, taken 
April 28, 1946, at Sand Gap. Adult oval, reddish-brown, with a bifurcate 
process on the head. Adult ranging from 9 to 11 mm long and 5.5 to 6 
mm wide. According to Manee (1908) who figured the burrow, adults 

· of E. lazarus construct vertical tunnels in sandy soil. Soil pushed to the 
surface forms a mound about 2 inches in diameter over the entrance to 
each burrow, in the shape of radiating ropes of sand. · He concluded that 
E. lazarus is a scavenger since the species is found under decaying leaves. 
Brown (1928) reports collecting adults of E. lazarus near Stillwater, 
Oklahoma, from burrows along country lanes or in pasture land in 
company with adults of Bolboceras and Bolbocerosoma. Sim found 
adults burrowing in golf courses and into the sides of deep wheel-ruts in 
old roads (Wallis, 1928). 

Bolbocerosoma sp., (pro h. tumefactum [Beauv.]) Third
Stage Larva 

(Figs. 6, 7, 9, 14, 17, 29, 33, 41 and 49) 

Description based on the following material. 
One third-stage larva collected October-November~ 1941, near Dover, Delaware, 

by J. M. Amos, from soil. Loaned by U. S. National Museum. 

Maximum width of head capsule 3.2 mm. Surface of cranium 
straw colored. Frons on each side with a widely separated pair of pos
terior frontal setae, 1 to 3 setae in each anterior angle, 2 exterior frontal 
setae and 3 to 4 anterior frontal setae (Fig. 14). Clypeo-frontal suture 
absent. Labrum entire, broadly rounded, wider than long. Antenna 
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3-segmented, the first two segments nearly equal in length. Third seg· 
men! cylindrical, much smaller in diameter than first two. Penultimat~ 
segment distally with a pair of conical sense organs. Mandibles (Fig. 17) 
nearly symmetrical; each with a scissorial area consisting of a distal 
bladelike portion separated from a blunt proximal toothlike portion b) 
the scissorial notch. Region distad of the molar area without a distincl 
toothlike process. Maxillary stridulating area (Fig. 33) with a bane 
of 20 to 25 sharp conical teeth arranged in 2 or 3 irregular rows. Hypo· 
pharynx symmetrical with 2 bulbous oncyli. Glossa emarginate. Torma< 
of epipharynx (Fig. 41) not united mesally, each with a pternotorma ir 
the curve of which are found 5 to, 7 sensilla. Haptolachus mesally wit~ 
2 dense longitudinal mesophobae, between whose proximal portions ar< 
4 macrosensilla. 

Spiracles not cribriform (Fig. 6). Respiratory plates with a number 
of prominent trabeculae. Thoracic spiracles much larger than abdomi 
nal spiracles. 

Body (Fig. 7) not humped or conspicuously swollen. Dorsa of ab· 
domina) segments 1 to 8 inclusive each with 2 annulets. Each anterior 
annulet (prescutum) is short and diamond-shaped when viewed from 
above; each posterior annulet (scutum) is broad and extends from th< 
spiracular area of one side across the dorsum to the other. Prescuta of 
abdominal segments 3 to 5 inclusive and scuta of abdominal segment!: 
1 to 8 inclusive are densely covered with setae. Last abdominal segmenl 
(Figs. 7 and 49) with a pair of rather fleshy oval, ventral anal lobes and 
an unpaired, rather fleshy, dorsal anal lobe. Anal opening Y-shaped. 
Venter of last abdominal segment bare except for a few scattered seta< 
on each side. Legs I Figs. 7 and 29) well developed, all three pairs similar 
in size and shape, 4-segmented. Claws on mesothoracic and metathoracic 
legs falcate and sharp, those on prothoracic legs very short. Legs without 
stridulating organs. 

Bolbocerosoma tumefactum (Beauv.) occurs in Connecticut, New 
Jersey, Maryland, Virginia, North Carolina, and Alabama (Dawson and 
McColloch, 1924.). A single male was collected June 29, 1893, at Lexin!(· 
ton, Kentucky. According to the same authors adults range from 8 to ll 
mm in length and from 5.7 to 8 mm in width. Adults are oval, strongly 
convex, orange brown and black, with the black distal spot on each 
elytron not meeting the sutural stripe. According to Sim (1930) this beet!< 
is often reported as a pest of golf courses from its habit of throwina up 
mounds of sand at the mouths of its burrows on golf greens and fain;ays. 
Sim also found the species frequenting old roadways, near Rancocas, New 
Jersey, that were not too well shaded, and between August 21 and October 
3, 1927 collected 75 adults. 
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Odontaeus simi Wallis, Third-Stage Larva 

(Figs. 2, 13, 16, 25, 31, 34, 42, and 46) 

Description based on the following material. 

13 

Two third-stage larvae. Larvae and associated adults dug in September, 1927, 
at Riverside, New Jersey, by R. J. Sim. One larva pupated November 10, 
1927. Loaned· by U. S. National Museum. 

Maximum width of head. capsule 2.1 to 2.2 mm .. Surface of cranium 
straw colored, faintly reticulate. Frons on each side with about 4 pos
terior frontal setae, 2 setae in· each anterior angle and 1 to 3 exterior 
frontal setae (Fig. 13). Anterior frontal setae absent. Clypeo-frontal 
suture indistinct. Labrum trilobed, wider than long. Antenna 3-segmented, 
the segments subequal in length. Third antenna! segment obovate, smaller 
in diameter than the first 2 segments. Penultimate segment with a single, 
distal, subconical sense organ. Distal half of last antenna! segment cov
ered with tactile points. Mandibles (Fig. 16) nearly symmetrical, each 
with a scissorial area consisting of a distal bladelike portion separate.! 
from a blunt, proximal toothlike portion by the scissorial notch. Region 
distad of the molar area without a toothlike process. Maxillary stridulat
ing area (Fig. 34) with a small group of 7 to 8 sharp teeth. Hypopharynx 
symmetrical with 2 bulbous oncyli. Glossa not emarginate. Tormae of 
epipharynx (Fig. 42) united mesally, having a prominent posterior 
epitorma and a smaller anterior epitorma. Pternotormae absent. Pedium 
surrounded by phobae and covered with spicules. 

Spiracles no't cribriform (Fig. 2). Thoracic spiracle only slightly 
larger than abdominal spiracles. 

Body not humped, thorax and first 4 abdominal segments rather 
swollen. Dorsa of abdominal segments 1 to 8 inclusive with 2 annulets as 

-in Bolbocerosoma and Eucanthus. Each annulet on dorsa of abdominal 
segments 2 to 8 with a rather dense covering of setae: Last abdominal 
segment (Fig. 46) with a single, unpaired ventral anal lobe and an un
paired dorsal anal lobe; lobes not fleshy. Anal opening transverse, faint
ly V-shaped. Venter of last abdominal segment with a sparse covering of 
about 15 setae anterior to the lower anal lip. Legs (Figs. 25 and 31) 2-seg
mented, the prothoracic legs noticeably smaller than the mesothoracic and 
metathoracic legs, which are similar in size. Claws entirely absent. Meso
thoracic and metathoracic legs with stridulating organs, those on the 
mesothoracic leg consisting of a file like area on the coxa (Fig. 25) and 
those on the metathoracic leg consisting of a sparse row of 4 sclerotized 
teeth on the fused trochanter-femur-tibiotarsus (Fig. 31). 
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Odontaeus simi Wallis occurs from Michigan and Indiana eastward 
into Connecticut, Massachusetts, and New Jersey (Wallis, 1928). Accord· 
ing to the same writer adults are oblong-oval, dark yellowish-brown, with 
a movable horn on the clypeus. Adults range from 5.18 to 7.49 mm long 
and from 3.29 to 4.83 mm wide. R. J. Sim, after whom the species is 
named, dug adults from vertical burrows in the greens and fairways of 
golf courses in New Jersey. The burrows vary from several inches to 
more than a foot in depth and are marked at the surface by a pile of sand 
"sausages" the diameter of the hole. He also collected- the species in a 
pine-oak bush lot near Riverside and in and near an old road at Arney 
Mountain, New Jersey (Sim, 1930). Sim thinks the female oviposits in a 
mass of humus packed into an elongate mass at the lower end of the 
burrow (Wallis, 1928). 

TRIBE PLEOCOMINI 

This tribe contains a single genus, Pleocoma, characterized as fol
lows. Haptomerum of epipharynx with a group of heli. Epipharynx with 
plegmatia and with prominent chaetoparia and acanthoparia. Hypo
pharynx without oncyli. Legs 4-segmented. Trochanters and femora of 
mesothoracic and metathoracic legs with fossorial setae. Mesothoracic legs 
and m~tathoracic legs with stridulating organs. Terga of abdominal seg
ments 3 to 7, inclusive, with 4 dorsal annulets. Anal opening Y-shaped, 
not surrounded by fleshy lobes. 

Pleocoma hirticollis vandykei Linsley, Third-Stage Larva 

(Figs. 8, 10, 12, 20, 21, 35-39 and 50) 

Description based on the following material. 

Nine third-stage larvae and a cast skin of a larva found associated with a dead 
male in its pupal cell. These specimens, together with about 30 other· 
lanrae, were dug from pasture soil, March 8, 1946, near Patterson Pass 
California, by R. F. Smith, J. W. McSwain, several of Linsley's graduat; 
students, and P. 0. Ritcher. 

Larva (Fig. 8) typically scarabaeiform with whitish body and light 
yellow-brown head. Length of mature larva ranging from about 45 to-
50·mm. Maximum width of cranium ranging from 6.5 to 9 mm with a 
mean of 8 mm. Surface shining and generally smooth with a series of 
fine longitudinal striae on each side of the epicranial suture (ES). Frons 
bearing on each side an irregular, transverse row of 5 to 10 posterio~ 
frontal setae, one la~ge seta in each anterior angle (rarely with an ad-
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ditional small seta), a. single large exterior frontal seta and often with 
I or 2 small setae, and a single large anterior frontal seta plus 2 to 4 
small setae (Fig. 12). Epicranium with 2 large dorsoepicranial setae on 
each side of the epicranial suture. Clypeo-frontal suture present. Labrum 
slightly wider than long, symmetrical, and apically trilobed. 

Antenna (Fig. 12) almost as long as cranium, fairly slender, 3· 
jointed, and borne on a cylindrical basal piece fused to the epicranium. 
First segment as long as second and third segments together; third seg· 
ment very small, about one third as long and half as wide as second 
segment. First and second segments bearing numerous setae. End of 
second antenna! segment, below juncture with apical segment, with a 
small oval sensory spot. Apical segment without sensory spots; apex with 
2 to 4 olfactory pegs. 

Mandibles (Figs. 20 and 21) shorter than cranium, approximately 
symmetrical, subtriangular in outline, each with a strong, bladelike scis· 

· sorial area (SA) and a rather small, molar area (MO). Scissorial area 
blackish with a slightly concave or nearly straight cutting edge. Molar 
areas also blackish, those of left and right mandibles similar in size but 
somewhat asymmetrical. Molar area of left mandible with 2 dorsal and 
4 ventral lobes bounding a central concavity. Molar area of right man· 
dible with a transverse apical lobe and a curved median lobe, the latter 
surrounding a small, longitudinal proximal lobe, At the base of each 
molar area is a dense brush of setae or brustia (BR). 

Epipharynx (Fig. 39) trilobed apically. Apical lobe, or corypha 
(CO) set with coarse setae and bounded on each side by a clithrum (CL). 
Plegmatia present. Each plegmatium consisting of about 11 to 15 semi· 
circular, sclerotized plegmata, each surrounding the base of a coarse 
acanthoparial seta. C:haetoparia (CPA) large, separated from the acun· 
thoparia by a narrow gymnoparia (GP). Each chaetoparia consisting 
of a dense· patch of sharp setae not interspersed with sensilla. Chaetae 
stoutest toward the pedium (PE). Haptomerum (H) bearing a rather 
sparsely set, semicircular group of 9 to 12 large, stout heli. Tormae sym· 
metrical, not branched, not meeting mesally. Haptolachus incomplete, 
nesia absent. Caudomesad of the inner end of each torma is a lougitu· 
dina) curved phoba (PH). The area laterad of each phoba has 20 to 30 
crepidial punctures (CP). Four macrosensilla (MS) are found between 
the cauda!" ends of the phobae. Posterior to the phobae is the curved, 
transverse cr<;pis ( CR) . 

Respiratory plates of spiracles kidney-shaped, with their concavities 
facing ventrally (Figs. 8 and 10). Spiracles cribriform but "holes" of 
respiratory plate rather opaque, not arranged in definite rows. Thoracic 
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spiracles considerably larger than the abdominal spiracles which are alike 
in size. 

First and second abdominal segments each with 3 dorsal areas. Each 
prescutum with a transverse band of short, stout setae; that on the first 
abdominal segment 2 or 3 rows wide. Each scutum with a long, transverse 
band of setae consisting anteriorly of about 5 irregular rows of short, 
stout setae and posteriorly of a single, sparsely set row of fairly long, 
slender setae. Scutellum of first abdominal segment with a short, sparsely 
set transverse patch of short, stout setae o·n each side and a bare, mid· 
dorsal area. Scutellum of second abdominal segment with ll long, narrow, 
transverse, single or double row of short, stout setae. Abdominal seg· 
ments 3 to 7 inclusive each with 4 dorsal annulets, a prescutum, scutum, 
scutellum and postscutellum (Fig. 10). Each prescutum bears a tra:os· 
verse patch of about 5 to 7 irregular rows of short, stout setae. Each 
scutum with a short, transverse, irregular, double row of short, stout 
setae. Each scutellum has a long transverse band of short, stout setae 
posterior to which is a single sparsely-set row of rather long, slender setae. 
Each postscutellum except that of abdominal segment 7 which is bare, 
with a long, transverse, irregular double" or triple row of short, stout setae. 

Dorsa of abdominal segments 8 and· 9 not divided into distinct an· 
nulets. ·Each dorsum anteriorly with scattered slender setae and an oc· 
casional short, stout seta, posteriorly with a sparsely-set transverse row 
of long, slender setae. Dorsum of tenth abdominal segment with a trans· 
verse sinuate dorsal impressed line. Region between dorsal impressed 
line and anterior margin of abdominal segment 10 set with scatterrd 
short, stout setae. Dorsal area, between dorsal anal lip (DAL, Fig. 50) 
and dorsal impressed line, clothed with short, stout setae interspersed with 
several long, slender setae. 

Anal slit (Fig. 50) Y-shaped, basal cleft short. Anus bordered dorsal
ly by the triangular dorsal anal lip (DAL), and ventrally by the mesally 
cleft ventral anal lip (VAL). Both anal lips covered with short, stout 
setae. 

Raster (Figs. 3 and 50) consisting of a simple leges (T) in the form 
of a narrow, transverse band of 50 to 70 narrow, short, stout, caudally 
directed setae. located cephalad of the lower anal lip. Cephalad of the 
teges, especially toward each side, are several long, slender setae. An
terior. to these setae and the teges, the venter of the tenth abdominal seg
ment 1s bare. 

Legs (Figs. 8 and 35) well-developed with the prothoracic shorter 
than the metathoracic pair. Each leg 4-jointed, consisting of a fairly 
long, stout, subcylindrical coxa (CX), a slightly shorter trochanter (TR), 
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a short femur (FE) and a short tibiotarsus (IT) which bears a terminal 
claw. Mesothoracic and metathoracic legs with stridulating organs con· 
sisting of a finely striated area on the posterior surface of the mesocoxa 
(Fig. 26) and a V-shaped row of about 12 sclerotized teeth, each tooth 
at the base of a seta, on the anterior surface of the metatrochanter (Fig. 
35). Anterior ventral surface of meso thoracic and meta thoracic· tro· 
chanters and ventral surface of mesothoracic. and metathoracic femora 
densely set with stout, spinelike setae undoubtedly useful in burrowing 
through hard soil. Claws simple, ea,ch consisting of a straw colored base 
and a dark, slender, sharp distal portion. Base of each claw with 2 se!ar. 
Prothoracic claws much longer than mesothoracic and metathoracic claws. 

Pleocoma hirticollis vandykei Linsley occurs in Sonoma, Contra 
Costa, and Alameda counties, California, and is very abundant in a small 

· pasture area near Patterson Pass in open, hill grassland in the latter 
county. Adult males are oval, black, and range from 20 to 24.5 mm in 
length; females are oval, brown, and range from 24.5 to 29 mm in length 
(Linsley, 1938, 1941, and 1945). The males fly in the fall after rain of 
half an inch or more and seek out the females which remain in their open 
burrows. October 30, 1944, Smith and Potts (1945) collected 37 males 
and on the following November 4 collected 78 males from the same spot. 
Seventeen females were dug fro.m open burrows, most of them at depths 
of 3 to 10 inches and accompanied by cast pupal or larval skins. Four 
larvae, including 3 sizes, were taken. While visiting at the University of 
California, in Berkeley, early in 1946, the writer was shown 8 larvae of 
the same species collected February 26, 1946, by Smith and McSwain 
from the same spot. A second trip to Patterson Pass, March 8, 1946, by 
Smith, McSwain, several of Linsley's graduate students, and the writer, 
yielded over 40 additional larvae (Ritcher, 1947). They were found 
from 1 to 3 inches deep in the pasture soil, feeding on grass roots. Larvae 
of all 3 instars were collected, suggesting that the life cycle lasts several 
years. A dead male was found in its pupal cell at a depth of 5 inches. 
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BuLLETIN No. 506 

·Plate I 

Ceotrupes blackburni {Fab.). Third-stage larva, left lateral view (setation 
omitted). 

OdontiJeus simi Wallis. Thoracic spiracle. 

Lethrus apterus Laxm. (After Golovianko). Third-stage larva, left lateral 
view ( setation omitted). 

Eucantlius lazarus (Fab.). Thoracic spiracle. 

Eucanthus lazarUs (Fab.). Third-stage larva, left lateral view (setation 
omitted). 

Bolbocerosoma (prob. tume/actum [Beauv.]). Thoracic spiracle. 

Bolbocerosoma ( prob. tumefactum [Beauv.]). Third-stage larva, left lateral 
view (setation omitted). 

Pleocoma hirticollis vandykei Linsley. Third-stage larva, left lateral view. 

Bolbocerosoma (prob. tumefactum [Beauv.]). Third abdominal segment, 
left lateral view. 

Fig. 10. Pleocoma hirticollis vandykei Linsley. Third abdominal segment, left 
lateral view. 

EUS-Eustemum. 
PEA-Pedal area. 
PLL-Pleural lobe. 
PRSC-Prescutum. 
PSCL-Postscutellum. 

_Symbols Used on Plate I 

SP-Spiracle. 
SCL-Scutellum. 
SCU-Scutum. 
SP A-Spira.cular area. 
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Plate II 

Fig. 11. Geotrupes blackburni (Fab.). Head. 

Fig. 12. Pleocoma hirticollis vandykei Linsley. Head. 

Fig. 13. Odontaeus simi Wallis. Head. 
Fig. 14. Bolbocerosoma (prob. tumefactum [Beauv.]). Head. 

Fig. 15. Eucanthus lazarus (Fab.). Head. 

Fig. 16. Odontaeus simi Wallis. Left mandible, dorsal view. 

[August, 

Fig. 17. · Bolbocerosoma (prob. tumefactum [Beauv.]). Left mandible, dorsal view. 

Fig. 18. Eucanthus lazarus (Fab.). Left mandible, dorsal view. 

Fig. 19. Eucanthus lazarus (Fab.). Right mandible, dorsal view. 

Fig. 20. Pleocoma hirticollis vandykei Linsley. Left mandible, dorsal view. 

Fig. 21. Pleocoma hirticollis vandykei Linsley. Left mandible, ventral view. 

Fig. 22. Geotrupes blackburni (Fab.). Left mandible, dorsal"view. 
Fig. 23. Geotrupes blackburni (Fab.). Right mandible, dorsal view. 

Symbols Used on Plate II 

A-Antenna. 
AA-Setae of anterior angle of frons. 
AF-Anterior frontal setae. 
BR-Brustia. 
DMS-Dorso·molar setae. 
E-Epicranium. 
EFS-Extcrior frontal setae. 
ES-Epicranial suture. 
F-Frons. 
FS-Frontal suture. 

I.-Labrum. 
MO-Molar region. 
P A-Preartis. 
PC-Preclypeus. 
PFS-Posterior frontal setae. 
PSC-Postclypeus. 
PTA-Postartis. 
SA-Scissorial area. 
VP-Ventral process. 
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Plate III 

Fig. 24. Geotrupes blackbumi (Fab.). Left metathoracic and mesotboracic legs, 
lateral view. 

Fig. 25. Odontaeus simi Wallis. Left mesothoracic leg, lateral view. 

Fig. 26. Pleocoma hirticollis vandykei Linsley. Proximal portion of left mesothoracic 
leg, lateral view. 

Fig. 27. Eucanthus lazarUs (Fab.). Left metathoracic leg, lateral view. 

Fig. 28. Geotrupes blackburni (Fab.). Left metathoracic leg. 

Fig. 29. Bolbocerosoma (prob. tume/actum [Beauv.]). Left metathoracic leg, !at· 
eral view. 

Fig. 30. Eucanthus lazarus (Fab.). Left maxilla, labium and hypopharynx. 

Fig. 31. Odontaeus simi Wallis. Left metathoracic leg. 

Fig. 32. Geotrupcs blackburni (Fab.). Left maxilla, labium and hypopharynx. 

Fig. 33. Bolbocerosoma (prob. tumefactum [Beauv.] ). Right maxilla, labium and 
hypopharynx. 

Fig. 34. Odontaeus simi Wallis. Right maxilla, labium and hypopharynx, dorsal view. 

Fig. 35. Pleocoma hirticollis vandykei Linsley. Right metathoracic leg. 

Fig. 36. Pleocoma hirticollis vandykei Linsley. Left maxilla, dorsal view. 

Fig. 37. Pleocoma hirticollis vandykei Linsley. Labiwn and hypopharynx, dorsal 
view. 

Fig. 38. Pleocoma hirticollis vandykei Linsley, Right maxilla and labium, ventral 
view. 

CAR-Cardo. 
CL-Claw. 
CX-Coxa. 
FE_; Femur. 
FOS-Fossorial setae. 
C--Galea. 
GL-Glossa. 
HP-Hypopharynx. 
I.A-Lacinia. 
LL-Lateral lobe. 

Symbols Used on Plate III 

LP-Labial palpus. 
MP-Maxillary palpus. 
0-0ncylus. 
PMP-Postmentum. 
PRM-Prementum. 
SO-Stridulating area. 
ST-Stipes. 
TR-Trochanter. 
TT-Tibiotarsus. 
UN-Uncus. 
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Plate IV 

Fig. 39. Pleocoma hirticollis vandykei Linsley. Epipharynx. 

Fig. 40. Geotrupes blackburni (Fab.). Epipharynx. 

Fig 41. Bolbocero~oma ( prob. tume/actum [Beauv.]). Epipharynx. 

Fig. 42. Odontaeus simi Wallis. Epipharynx. 

Fig. 43. Eucanthus lazarus (Fab.). Epipharynx. 

[August, 

Fig. 44. Geotrupes ulkei Blanch. Caudal view of last abdominal segment. 

Fig. 45. Geotrupes blackburni (Fab.). Caudal view ·of last abdominal segment. 

Fig, 46. Odontaeus simi Wallis. Caudal view of last abdominal segment. 
Fig. 47. Typhoeu..-; typhoeus L. Caudal view of last abdominal segment (After 

van Emden). 

Fig. 48. Lethrus apterus Laxm. Caudal view of last abdominal segment (After 
Golovianko). 

Fig. 49. Bolbocerosoma ( prob. tume/actum [Beauv."l). C~udal view of last abdom
inal segment. 

Fig. 50. Pleocoma hirticollis vandykei Linsley. Caudal view of last abdominal seg
ment. 

Symbols Used on Plate IV 

ASL-Anal slit. 
CLI-Ciithrum. 
CO-Corypha. 
CP-Crepidial punctures. 
CR-Crepis. 
CPA-Chaetoparia. 
DAL-Dorsal anal lobe. 
DX-Dexiotorma. 
ESF-Endoskeletal figure. 
ETA-Anterior epitonna. 
ETP-Posterior epitonna. 
GP-Gymnoparia. 
H-Haptomerum. 

HE--Helus. 
HL-Haptolacbus. 
LL-Lateral lobe. 
LT -Laeotonna. 
MPH-Mesophoba. 
MS-Macrosensilla. 
PE--Pedium. 
PH-Phoba. 
PL-Piegma. 

· PTT-Pternotonna; 
T-Teges. 
VAL-Ventral anal lip. 
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