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Pronotum moderately convex and margined anteriorly and later-

ally; dorsal surface with distinct tubercles 2 to 3 diameters apart,

overhanging minute posterior punctures which boar short fine setae;

surface between tubercles alutaceous. Pronotal protuberance forming

a wide, shelflike projection over head, the sides of the projection

parallel, anterior margin terminating over eyes; broadly emarginate

and somewhat depressed medially. When viewed laterally, projection

turned slightly upward at apices, with a deep smooth circular fovea

under margin on each side, and resembling that of medorensis, except

that the adjacent fossa is circular instead of elongate; anterior prono-

tal angles very broadly rounded, much more so than in 0. hroumi or

0. velutinus and not excavated as in 0. medorensis; posterior angles

more abruptly rounded than hrowni.

Elytra with shallow striae, both striae and intervals dull and aluta-

ceous; intervals with two or three irregular rows of small tubercles,

small pimctures at the base of each tubercle bearing an erect reddish

seta. Pygidium feebly convex, completely alutaceous, shallowly,

indistinctly punctate, the punctures bearing erect reddish setae.

Ventral surfaces brownish black to black with a faint greenish cast

on the legs; antennal club brown to brownish gray. Metasternum
with scattered coarse punctures most numerous laterally, each punc-

ture bearing a very long erect seta; midline at center of metasternum
largely lacking coarse setigerous punctures but with scattered fine

secondary punctures; surface between punctures finely alutaceous

laterally. Abdominal segments alutaceous and, except for ikst seg-

ment, with a row of setigerous punctures across their bases. Last ab-

dominal segment emarginate as is typical for the genus in North
America. Forelegs not much more elongate than in female, tibia

^vith conical projection over apical spur and with spur sharply bent

inwardly near apex. Middle and hind femora with scattered, vridely

separated, coarse, setigerous punctures and very fine secondary

punctures.

Male minor.—Unkno^vn.

Allotype.—Female, length 6.75, width 4.0 mm. Differing from

male holotype in the following respects: Head longer with clypeus

not so arcuate laterally or distinctly angulate between clj^peus and
genae; clj^jeal margin only narrowly reflexed and weakly emar-

ginate anteriorly ; surface of clypeus coarsely, transversely, rugose-punc-

tate throughout; cl3^peal carina similar but not as fine; frons and genae

more coarsely punctate; frontal carina evenly elevated from side to

side, curving slightly posteriori}^ above the eyes. Pronotum convex;

pronotal prominence low, rounded, and inconspicuous, slightly arcuate

forward over middle third of total width. Forelegs noticeably shorter,

the tibia lacking the tooth above the spur. Terminal abdominal

segment not narrowed apically to receive the pygidium.
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Type.—Canadian National Collection 7530.

Type locality.—Pena Blanca Canyon (3800 ft.), Santa Cruz Co.,

Ariz.

Specimens examined,—Holotype, allotype, and one paratype.

Distribution.—(See fig. 10.)

Arizona: Pena Blanca Canyon, Santa Cruz Co. The holotype was collected at

black light, July 24, 1960, by Killian Roever, and the allotype by Ross H. Arnett,

Jr., July 23, 1959. Paratype, cf, Patagonia, (E. R. Leach coll., cas).

Remarks.—This species is easily separated from other North

American Onthophagus by the following combination of characters:

Dark green head and pronotum with dull black elytra; large convex

eyes; small circular pronotal tubercles separated by two or more
diameters; short reddish setae at the base of the tubercles on both

pronotum and elytra; very broadly rounded anterior angles of the pro-

notum; the moderately large size, 6.6 to 8.6 mm, in length.

0. velutinus, 0. brovmi, and 0. arnetti are all about the same size,

alutaceous and feebly shining, with rather evenly distributed, well-

separated tubercles; however, arnetti is green and black, velutinus dark

brown, and brovmi black; the anterior angles are much more broadly

rounded in arnetti. Viewed laterally, the posterior angles are sharper

in arnetti, measuring 130° in arnetti, 140° in brovmi, and 145° in

velutinus, and the margin between the anterior and posterior pronotal

angles is nearly straight in arnetti and noticeably sinuate in the other

two; the pronotal protuberance of the female arnetti is intermediate

in development compared to the others. In arnetti the eyes are much

I P'i
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wider aud more convex, being 10 facets wide with a ratio of width to

length 7 to 10; in velutinus the ratio is 5 to 11, the width 7 facets; in

hrowni 4 to 10 ratio, 6 to 7 facets width.

The male major pronotal protuberance is rather similar to that of

0. medorensis.

Nothing is known about the habits of arnetti, the three specimens

having been taken at light. However, one might do well to look for

arnetti in wood rat nests, inasmuch as it is similar to hrowni and velu-

tinus, both of which occur in Neotoma nests.

We take pleasure in naming this species after its first collector,

Dr. Ross H, Arnett, Jr., founder and for many years publisher of

the Coleopterists' Bulletin.

Onthophagus hrowni, new species

Plate 7, Figures 66 and 67

HoLOTYPE.—Male major, length 6.6 mm., width 3.7 mm. Dorsal

surfaces dull black, finely alutaceous between the pronotal tubercles

and elytral striae, in these respects being similar to 0. velutinus.

Clypeus reflexed anteriorly and broadly, very shallowly emarginate;

disc coarsely, rugosely punctate, delimited posteriorly by a small but

distinct, sHghtly sinuate carina rmming from margin to margin.

Frons, vertex, and gena alutaceous and having scattered coarse punc-

tm-es which often bear mmute reddish setae; carina on vertex indis-

tinct medially, forming a pronounced ridge behind each eye but
without any indication of a horn; gena flared laterally by the front of

the eye, more noticeably arcuate than in velutinus.

Pronotum margined anteriorly and laterally, dorsal surface moder-

ately tuberculate, each tubercle overhanging a small puncture bearing

a minute reddish seta, tubercles separated by a distance equal to

three or more times their diameter, more crowded anteriorly on the

pronotal protuberance; pronotal protuberance flattened, projectmg

forward as an inverted triangle one-third wider anteriorly than at its

base, the strongly sinuate anterior margin broadly shallowly emargi-

nate at middle and curving laterally more sharply posteriorly to the

outer angles. A large, deep, smooth, impunctate fossa beneath the

protuberance on each side; anterior angles abruptly rounded, lateral

margins arcuate, slightly sinuate anteriorly, with a small knob above

each margin near the middle. The elytra with smooth, shining, narrow

striae; all except sutural interval irregularly, biseriately tuberculate;

behind each tubercle a minute puncture bearing a short reddish-yellow

seta; surface between tubercles alutaceous. Except for the deeper

strial punctures, the elytra almost identical to those of velutinus.

Pygidium coarsely punctate, dull and noticeably alutaceous basally,

becoming shiny and smooth apically. Ventral surfaces brownish black
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with mouth parts, antennal scape, and legs reddish brown to piceous;

antennal club grayish black except the apical segment which is tan;

ventral parts of the thorax with scattered coarse punctm-es, each

bearing a reddish seta; surface finely alutaceous between punctm-es

except medially on the metastcrnum where it is smooth and finely

punctate; abdominal segments alutaceous and, except for the first

segment, with a row of punctures across their bases, most of the punc-

tures bearing short reddish setae; last abdominal segment apically red-

dish brown, broadly emarginate to receive the pygidium. Forelegs

not noticeably larger than those of females, similar to male major of

velutinus except that they are not as obviously alutaceous on the outer

surface. Middle and hiad femora with scattered coarse and fine

punctures, the coarse ones often bearing setae.

Male minor.—Paratype, length 6.0 mm., width 3.6 mm. Differ-

ing from the t3rpe in the following respects: Dorsal color reddish

black; head similar except that the clypeus is scarcely reflexed anteri-

orly and the carina of the vertex is higher. Pronotum similar in

outline, but less convex and with the pronotal protuberance reduced

to a flat shelf barely extending over the back of the head, the protu-

berance with parallel sides and a truncate anterior margin, the deep

fossae on each side of the protuberance in the male major here reduced

to shallow indentations with a few tubercles and punctures (in one

damaged male minor the thoracic protuberance is so reduced that the

pronotum is similar to that described for the female). Elytra, pygid-

ium, and ventral sm-faces, except for a lighter color and few more
tubercles on the elytral intervals, identical with the male major.

Allotype.—Female, length 7.0 mm., width 4.2 mm. Differing

from the male major in the following respects: Surface of head heav-

ily, rugosely punctate; clypeus scarcely reflexed, more sharply, nar-

rowly emarginate anteriorly; clypeal cariua evident and entire from

side to side; frontal carina at least twice as high as in male major,

bowed posteriorly near the middle. Pronotum differing mainly in

the shape of the pronotal protuberance which is reduced to a large

median tumosity rising abnost vertically above the anterior pronotal

margin; a smooth gi'oove on either side of the tumosity representing

the fossae of the male major, the anterior edge of the tumosity broadly

arcuate and approximately the same width as the carina of the

vertex; tubercles of pronotum more pronounced than in male, with

the basal setae shghtly longer. Elytra similar, except that the tu-

bercles of the intervals appear slightly larger. Pygidium more convex

and apicaUy less alutaceous than in male major; ventral surfaces

with the setae and punctures more conspicuous; last abdominal

segment lighter in color along its posterior margin, not emarginate

to receive the pygidium. Foretibia of the same length as in the
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male major but broader, with the basal portion of the four outer

teeth larger.

Variation.—Length ranges from 5.0 to 7.1 mm. and the width

from 2.9 to 4.2 mm. Color of individuals varies from reddish brown
to completely black. The alutaceous sculpture, tubercles, and setae

show little variation except the slight sexual one noted above. The
greatest variation other than sexual differences is in size and shape

of the pronotal protuberance of the male which ranges from a rounded

hump in some male minors to the extensive projection described

for the male major.

Type.—Canadian National Collection 7531.

Type locality.—1 mile east of Portal, Ariz.

Specimens examined.— 151.

Distribution.— (See fig. 7, p. 59.) Holotype and allotype, I mi.

east of Portal, Ariz., Jime 26, 1956, H. and A. Howden, in wood rat

nest (Neotoma sp.). And the following paratypes:

United States: Arizona: 26 cfc?", 26 ? 9, 1 mi. east of Portal, June 26-29,

1956, II. and A. Howden, O. L. Cartwright, F. N. Young (cNC, usnm, Howden,
fny); 1 cf , 1 9 , Sept. 14, 1960, H. F. Howden, in Neotoma nest (cnc); 10 cf cf", 15

9 9, July 31, 1961, 4 9 9, Aug. 1, 1961, in Neotoma nest, L. J. Bottimer (ljb);

1 9 , Southwestern Research Station laboratory, 5 mi. west of Portal, at light, June

28, 1956, H. and A. Howden (Howden); 1 cf , 1 9 , Southwestern Research Station,

July 12, 1956, R. J. Frederick (rjf); 1 9, Southwestern Research Station, Aug.

28, 1958, elevation 5000-6000 ft., H. V. Weems, Jr. (rew); 1 9 , Southwestern Re-

search Station, July 15, 1961, B. Benesh (bb) ; 1 o", 1 9 • 1 mi. south of Portal, July

11, 1956, R. J. Frederick (rjf); 1 cf, 1 9 , Mt. Graham, July 28, 1954, at light,

F. G. Werner (ua); 1 9 , Mayer, July 1937, E. R. Leach (gas); 1 c^, Patagonia.

Santa Cruz Co., July 15, 1955, at light, F. G. Werner and G. D. Butler (ua);

I cf, Prescott, July 9, 1936, E. R. Leach (cas); 1 9, Mt. Graham, near Saflford,

July 14, 1956, Vincent D. Roth (rew); 1 d^, 1 9 , Chiricahua Mts., July 8, 1952,

R. H. Beamer (uka); 2 9 9, July 12, 22, 1953, D. J. and J. N. KnuU (osu); 1 9 ,

Ramsey Canyon, July 10-15, 1941, A. Klots (amnh). new Mexico: 1 c?. State

label only, (H. W. Wenzel coll., osu). texas: 10 c?" cf, 14 9 9 , Chisos basin. Big

Bend National Pk., May 5, 19, 29, 1959, Howden and Becker, at black light and

on carrion (cNc).

Mexico: chihuahua: 8 c? cf , 5 9 9 , Majalca Rd. (5500 ft.), 30 mi. northwest

of Chihuahua, April 17, 1961, wood rat nest, Howden and INIartin (cNC, Howden).

Remarks.—This species can be readily separated from all other

United States Onthophagus except velutinus by the tuberculate pro-

notum and elytra and the dull black alutaceous sm-face between the

tubercles. The male majors are easily distinguished from velutinus

by the lack of horns on the head and the odd heart-shaped pronotal

projection. Male minors and females of browni are sometimes very

difficult to separate from females of velutinus, being separable only

by the shape of the carinae on the head and the larger pronotal hump
as noted in the descriptions and in the ke3^ It gives the authors

considerable pleasure to name this distinctive species in honor of W. J.
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Brown, Entomology Research Institute, Canada Department of Agri-

culture, Ottawa, who has contributed so much to the study of the

genus and who has been of considerable help with the present work.

It seems odd that this species so long escaped discovery. When
the present study was started, the only specimen found in any collec-

tion was a male in the Canadian National Collection simply labelled

"Prescott, Ariz." and determined as undescribed by Mr. Browm.
Three other specimens subsequently were collected at light in Arizona

by Drs. Werner and Butler, University of Arizona. Then in late

June of 1956, when the authors were collecting with Dr. Frank Young
near Portal, Ariz., Dr. Young found a dead specimen under a rock

at the edge of a wood rat nest. This discovery led to the investiga-

tion of several nests in the area, 1 mile east of Portal, and the finding

of additional specimens.

Most of the wood rat nests examined were built in the centers of

small clumps of mesquite which grew among fair-sized rocks. The
rats (Neotoma probably mexicana) constructed their nests of any
material that was handy. In this particular locality the nests con-

sisted largely of mesquite and Acacia twigs and bits of cactus. In

several nests, dried cow chips were added to the heap, as well as paper,

cloth, small rocks, and pieces of broken glass. The nests were 4 to 5

feet in diameter and several feet thick. The rats usually had several

entrances to the nest, with the central chamber often under a large

rock. It was near the end of an extremely long dry season when the

nests were investigated, and the ground crumbled to fine dust when
disturbed.

After Dr. Young's initial discovery, the writers chose a large nest

and with the aid of an ax and crowbar pulled it apart. The bottom
of the nest yielded some fragments and dead specimens of Onthophagus

and Euphoria, but was largely unproductive. It was not until

excavation was started beneath the nest that the Onthophagus came
to light. More than thirty specimens were taken from the one nest

in 3 days of digging. Many of the specimens were dead, evidently

killed by the prolonged drought. The dusty rocky soil made it very

dijGBcult to find the beetles and almost impossible to locate the burrows,

for as soon as a rock was removed the soil crumbled to dust. However,

one live beetle was found at a depth of 5 inches in what appeared to

be a pupal cell beneath the underside of a rock. There was no indi-

cation of any dung or other food material.

During the excavating, a few specimens of 0. brevifrons were also

taken, as well as a Euphoria near devulsa Plorn and several species of

Aphodius and Ataenius. Other insects were also numerous.

Several live 0. hrowni were taken back to the Southwestern Research

Station; one male and three females were placed in a large battery
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jar half filled with moist earth and supplied with fresh horse droppings,

no fresh wood-rat droppings being available. The beetles were left

undisturbed for 12 days before the jar was examined. Four loosely

formed cells, 12 mm. long and 6 mm. wide, were found. Two contained

eggs ; two contained first stage larvae. The two larvae were preserved

and the two cells containing eggs were placed in soil-filled 4-oz. metal
salve boxes. The eggs hatched in 2 days. The larvae were full

grown in 20 to 22 days. One third-stage larva was preserved; the

other reached the adult stage on August 5, approximately 30 days
after hatching.

The development of 0. brotoni seems to conform to the usual pattern

for the North American species, but even though the larva seems able

to survive on horse dung, imknown factors apparently restrict 0.

hrowni to pack rat nests.

In September 1960, Howden revisited the Portal locahty and
excavated additional nests. Only one five pau- of 0. browni was
found, but over forty brevifrons were taken; these species evidently

have different times of activity.

Onthophagus veliitinus Horn

Plate 7, Figures 64 and 65

Onthophagus velutinus Horn, 1875, p. 140.—^Austin, 1880, p. 25.—Henshaw, 1885,

p. 87.—SchaefiFer, 1914, p. 294.—Leng, 1920, p. 248.—Boucomont and Gillet,

1927, p. 208.—Boucomont, 1932, p. 306.—Howden, 1960, p. 460.

Male majors.—Length 6.2 to 7.0 mm., width 3.5 to 3.8 mm.
Dorsal sui-face dark brownish black to black. Clypeus shghtly re-

flexed anteriorly and broadly shallowly emarginate, each side weakly
angulate; disc coarsely, almost rugosely punctate, the surface shining;

clypeal carina semi-obsolete, sometimes barely indicated by an im-

punctate area which is slightly raised medially; frons and vertex with

scattered coarse punctures which occasionally bear fine yellowish setae;

frontal carina incomplete, represented by two long, nearly straight,

usually slightly diverging horns, the horns separated basally by a dis-

tance equal to one-third the distance between the eyes; genae ex-

tending laterally slightly beyond the arcuate sides of the clypeus, an-

teriorly delimited from the clypeus by a vague sutm-e which extends

posteriorly around the eyes to the base of each horn.

Pronotum moderately convex, margined anteriorly and laterally, the

dorsal surface moderately tuberculate, each tubercle overhanging a

very small puncture which bears a short yellowish seta; tubercles

separated by a distance 2 to 3 times greater than their diameter,

becoming smaller and more widely separated posteriorly; surface

between tubercles very fiinely alutaceous and dully shining; pronotum
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anteriorly slightly tumid, vaguely concave, and nearly impunctate

behind each horn, with the upper median part of the prominence

angularly bent forward between the horns; anterior angles rounded,

not sharply angulate. Elytral striae shining, the strial punctures

barely indicated; intervals, excluding the sutural interval, irregularly

biseriately tuberculate, behind each tubercle a minute puncture

bearing a small yellow seta; sm-face between the tubercles finely

alutaceous.

Pygidium with scattered, poorly delimited punctm-es, each bearing

a short yellowish seta; surface alutaceous, more so basally, becoming

smoother and dully shining apically. Ventral sm-faces brownish black

to black with mouth parts, antennae, and legs usually reddish brown.

Antennal club usually grayish brown, the apical segment largely

brown. Ventral portions of the thorax with scattered coarse punc-

tures each bearing a slender, reddish seta; sm-face between finely alu-

taceous except medially on the metasternum where it is smooth and

impunctate. Abdominal segments alutaceous and, except for the

first segment, with a row of vague punctures across their bases, the

punctm-es usually bearing short reddish setae; last abdominal segment

reddish brown in color, broadly emarginate to receive the pygidium.

Forelegs not noticeably longer than those of the female, the tibia being

slightly more slender but not elongated, its flattened outer surface with

finely alutaceous sculpture and scattered coarse punctures. Middle

and hind femora with scattered coarse punctures bearing short

reddish setae.

Male minors.—Length 5.5 mm., width 3 mm. Differing from

the male majors in the following respects: Clypeus only slightly

reflexed, anteriorly distinctly emarginate with the disc rugosely punc-

tate; punctures more crowded and smaller than in the male major,

clypeal carina still vague, but slightly elevated medially; carina of

vertex discernible between the lateral horns which are reduced in

length and farther apart. Pronotum less convex, the tubercles more

widely separated, the anterior tumosity small, indicated by a small

arcuate ridge with anterior face tuberculate-punctate and only slightly

or not at all concave behind the reduced horns; pronotum anteriorly

not extended forward between the horns, anterior angles more angu-

late. Elytra and pygidium mostly as described for male majors;

ventrally the major differences are in the color and the setal length,

the ventral color of the male minor being reddish brown, the legs and

mouth parts being only slightly lighter, and the ventral setae ap-

pearing to be reduced in length. General aspects of the legs appear

similar to those of the male major.

Females.—Length 5.4 to 6.1 mm., width 3.4 to 3.9 mm. Differing

from the male majors in the following respects: Clypeus scarcely
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reflexed anteriorly, shallowly emarginate, with disc rugosely punctate;

clypeal carina weak but distinct; frons coarsely punctate; carina of

vertex pronounced and fairly uniform in height, nearly straight when
viewed from above, not noticeably bent posteriorly at the midline.

Pronotum similar to that of male minor except that the pronotal

tumosity is less evident, lower, broad, and slightly arcuate. Elytra

similar to those of male major. Pygidium differing only in being less

convex apically. Ventrally the color of the females ranges from red-

dish brown to black, with setae shorter than in the male major; punc-

tures of the thorax and abdomen slightly less pronounced, and the

last abdominal segment not emarginate or lighter in color; the fore-

tibiae slightly thicker but not shorter than in male majors, and their

flattened outer surfaces, while still punctate, only barely alutaceous.

Type.—Lectotype, male, present designation, in the Henry Ulke
collection, Carnegie Museum, Pittsburgh, Pa. Dr. Horn in his orig-

inal description stated that 0. velutinus occurs in Baja California and
Arizona. Neither of these locatalities is represented among velutinus

specimens in the Horn collection at the Philadelphia Academy of

Natural Sciences or in the LeConte collection at Harvard College.

Banks, Schwarz, and Viereck (1910) stated that some types of Le-

Conte, Horn, and Dietz are in the Henry Ulke collection. In the

Ulke collection are two male specimens of the velutinus series bearing

only the labels "Ariz." and "Cal." These are presumably from the

type series; the Arizona specimen is here designated lectotype. Be-
cause the fauna of Baja California is different and distinct from that

of Arizona, it seems odd that velutinus would occur there. Examina-
tion shows the "Cal." specimen to be an undescribed species having
similar cephalic horns and surface sculpture. It will be described in

a subsequent paper.

Type locality.—"Arizona."

Specimens examined.—89.

Distribution.— (See fig. 9, p. 87.)

Texas: Big Bend National Pk., Del Rio, Dimmit Co., El Paso, Lake Walk,
Sabinal, "S.W. Tex." Colorado: Canon City. Arizona: Base of Pinal Mts.,

Tucson, Sabino Canyon (Pima Co.), Baboquivari Mts., Florence (Pinal Co.),

Globe, San Bernardino Ranch (Cochise Co.), Nogales, Ramsey Canyon (Hua-
chuca Mts.), 36 mi. east of Gila Bend, 10 mi. east of Nogales, 2 mi. east of Lochiel,

Carr Canyon.

Remarks.—Except for three related species, two of which are de-

scribed in tliis revision, 0. velutinus is quite distinct from the other

North American Onthophagus. The dull black alutaceous dorsal sur-

face and the smaU scattered tubercles on the pronotum and elytra

usually distinguish this southwestern species. The long, erect, slightly

diverging, straight horns placed rather close together on the vertex are
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unique among our species. These characters will usually separate

velutinus from the other closely related southwestern species (see p. 100).

0. velutinus ranges from central Texas through Arizona but it is

quite rare in collections. Most of the specimens bearing collecting

data simply state "collected at light." It apparently has a re-

stricted habitat, probably only in Neotoma albigula Hartley nests, a

habitat in which it was first collected by L. J. Bottimer. It was
taken at black light and in wood rat nests on the lower slopes of the

Chisos Mountains (Howden, 1960, p. 460).

OnthopJiagus concinnus Laporte *

Plate 7, Figures 61-63

Onthophagus concinnus Dejean, 1836, p. 157 (nomen nudum).
Ontophagus concinnus Laporte, 1840, p. 87. (This curious misspelling of "Ontho

phagus" is repeated for 39 species, yet the page headings are spelled correctly.)

Onthophagus concinnus (Laporte), Lacordaire, 1856, p. 109.—Gemminger and
Harold, 1869, p. 1027.

Onthophagus viridicollis Sturm, 1843, p. 108 (nomen nudum).
Onthophagus protensus Melsheimer, 1845, p. 134 (new synonymy).—Haldeman

and LeConte, 1853, p. 54.—Lacordaire, 1856, p. 109.—LeConte, 1863, p.

36.—Gemminger and Harold, 1869, p. 1027.—Crotch, 1874, p. 57.—Bouco-
mont, 1932, p. 329.—Brimley, 1938, p. 200.

Onthophagus subaeneus Horn, 1875, p. 139 (not Palisot de Beauvois, 1811, p.

105).—Blatchley, 1910, p. 919.—Schaeffer, 1914, p. 294.—Leng, 1920, p.

248.—Boucomont and Gillet, 1927, p. 208.—Loding, 1945, p. 99.

Male majors.—Length 6.8 to 8.1 mm, width 4.0 to 4.4 mm. Head
and pronotum usually bright shining green, occasionally becoming

violaceous; elytra usually with brownish-yellow basal band and

apical spots, medially greenish black, extreme base of elytra and

sutural interval blackish. The black area may almost completely

cover the elytra, leaving, in extreme cases, only three or four small

brownish spots near the basal edge of the elytra, the apical spots

being entirely absent. Pygidium usually brownish yellow basally,

black apically, but varying from almost completely brownish to

entirely black. Clypeus anteriorly sharply reflexed, the anterior

margin forming a median flattened perpendicular horn, laterally

abruptly rounded, the sides almost parallel and giving the clypeus

a rectangular appearance. Disc of clypeus smooth and shining,

with a few coarse scattered punctures; laterally becoming rugosely

punctate; clypeal carina sometimes semiobsolete, but more often

appearing as a fine, sharp, transverse ridge running completely across

the posterior clypeal margin; behind the clypeal carina the head

medially slightly convex, with scattered coarse setigerous punctures;

« O. concinnus has been Incorrectly credited to the author Castelnau because, as pointed out by Qrensted

(1952), "Laporte" was the author's name and "Comte de Casteinau" merely his title. In his own writings,

Laporte used the abbreviation "Lap." (See Laporte, 1840, 149, "Trochalm Lap.")
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frontal carina indicated only laterally by a sharp erect horn directed

outwardly over each eye; between the horns a median smooth non-

tuberciilate, often finely alutaceous and slightly concave area; genae

moderately promment, their laterally arcuate margins extending

slightly beyond the lateral clypeal margins.

Pronotum moderately convex, margined anteriorly and laterally;

anterior angles smooth, shining, deeply concave, the fossae extending

upward each side to the base of pronotal protuberance which is

very similar to that of 0. medorensis and 0. blatchelyi and to a mode-
rately developed pronotal process in 0. hecate; pronotal process broad,

slightly wider than the distance between the eyes and extending

forward slightly beyond the eyes, its anterior end flared, acutely

angled, and deeply emarginated between the hornlike angulations,

median edge unarmed. Viewed laterally the dorsal surface of the

pronotal protuberance appears almost flat with the tips of the angu-

lations thickened; disc of pronotum evenly tuberculate, the tubercles

separated by a distance 2 to 3 times their own diameter, posterior

edge of each tubercle with a long reddish-yellow seta, the pronotum
therefore having a noticeably hairy appearance. Elytral striae

shallowly but distinctly punctate, mtervals flat and alutaceous

between small shiny tubercles; except on the sutural interval, the

tubercles usually arranged in very irregular rows, the interval adjacent

to the sutural interval having three or four rows, the next interval

two or three, and subsequent intervals usually three rows, each tubercle

with a long yellowish seta posteriorly at its base.

Pygidium flat basally, slightly convex over apical half, vaguely

alutaceous over basal third, smooth and shiny apically, with coarse

punctures most pronounced on apical half, all punctures bearing long

yellowish setae. Ventral surfaces generally black with traces of green-

ish or bluish iridescence, stem of antennal club reddish brown, the

club grayish black. Anterior coxae rounded, similarly to medorensis,

not as transverse as hecate, their anterior surface appearing finely

rugose. Mesothorax and metathorox coarsely punctate, except along

median line of metathorax, each puncture bearing a long, reddish-

yellow seta; surface shiny between the punctures, usually not

alutaceous as in medorensis; metasternum forming a slight ridge

between the middle coxae as in medorensis; abdomen with a regular

line of very small, setigerous punctures running completely across the

base of each abdominal segment except the first, last segment slightly

emarginate as is typical in the males of the genus. Forelegs elongate,

the apical end of the forefemur extending slightly beyond the lateral

edge of the thorax; foretibia very long and slightly curved, with an

apical conical projection over the tibial spine, the spine thickened and
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abruptly recurved at apex. Middle and hind femora with scattered

coarse punctures each bearing a long seta.

Male minors.—^Length 5.2 to 7.1 mm., width 3.2 to 4.1 mm. Dif-

fering from male majors in the following respects: Clypeus rather

evenly rounded, reflexed upward only slightly more anteriorly than

laterally; disc evenly, rugosely punctate, the punctures bearing short

setae; clypeal carina more pronounced than in male majors, but of

uniform height and extending completely across the posterior margin

of the clypeus. Surface between the clypeal carina and frontal

carina as described for the male major; frontal carina evident through-

out its length, highest laterally where it forms a small knob at each

end; a few scattered, coarse punctm'es behind the carina; gena scarcely

produced.

Pronotum with tubercles and setae as in male major, tubercles

almost to the anterior margin; disc generally less convex than in male

majors and lacldng the identations in the anterior angles
;
protuberance

usually indicated by a slight anterior median swelling. General aspect

of elytra and pygidium similar to male major. Except for a slight

difference in punctures, the ventral surfaces resemble those described

for male majors. Forelegs are shortened, the apices of the anterior

femora extending no further than the lateral margins of the thorax,

the foretibia proportionately shortened, but still slender and inwardly

curved, the apical conical projection lacking. The middle and hind

legs slightly more stocky than in male majors, but otherwise similar.

Females.—Length 5.6 to 7.6 mm., width 3.2 to 4.5 mm. Differing

from the male majors in the following respects: Clypeus rather evenly

rounded, slightly more reflexed anteriorly than laterally with disc

very coarsely, rugosely punctate, at least some of the pmictures bearing

reddish setae; clypeal carina extending completely across the posterior

margin of the clypeus, evenly elevated across middle; surface behind

the carma coarsely, setigerously punctate, many of the punctures with

small indistinct tubercles at basal edges. Frontal carina pronomiced,

slightly indented medially, and abruptly terminated laterally near

the eyes; behind it an irregular double row of setigerous punctures

bearing rather pronomiced tubercles at their posterior margins.

Pronotum less convex than male majors with tubercles distributed

rather evenly over the enthe sm-face, the tubercles usually larger

and more pronounced than in males, separated generally by only

1 to 2 diameters; pronotal setae often less conspicuous than in males,

somewhat finer; protuberance indicated by a vague hump which

is often delimited laterally by a small shiny swelling, the distance be-

tween these lateral swellings approximately the same as the length of

of the frontal carina of the head. Elytra generally similar to those of
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male, but with the tubercles slightly larger and fewer in number,

and the setae generally shorter.

Pygidium less convex than in male, otherwise quite similar. Ventral

surfaces in general similar to those of male, the coarse setae more
scattered; the last abdominal segment of approximately equal length

throughout and lacking the characteristic emargination of the male.

Legs generally stockier than in male with apex of forefemora not

extending to lateral prothoracic margins; foretibiae short and rather

stocky without conical projection over the tibial spine, the tibial spine

fairly slender and curved inwardly in apical half.

Type.—Museum National d'Histoire Naturelle, Paris.

Type locality.—"Amerique Boreale."

Specimens examined.—295.

Distribution.— (See fig. 7, p. 59.)

Alabama: Mobile. Florida: Miami, MonticeJlo, Mossyhead, Newmans Lake

(Alachua Co.), Wacissa. Georgia: Atlanta, Baker Co., Boston, Fort Valley.

LOUISIANA: Covington. Mississippi: (State label), new jersey: Blount Springs,

Browns Mills, Chatsworth, Iladden Heights, Lakehurst, Malaga, Mt. Misery,

Rancocas Park, Riverside, Riverton, Westville. north Carolina: Carthage,

Southern Pines, West End. Pennsylvania: Broomall. south Carolina:

Beaufort, Belton, Coshiers Valley Road (Oconee Co.), CCC Camp 2 (Oconee Co.),

Clinton, Columbia, Florence, Fish Hatchery (Oconee Co.), Jocassee, Meredith,

Pinnacle Mt., Seabrooks Island, Venus (Pickens Co.), Walhalla, White Pond.

Tennessee: Black Mts. (Cumberland Co.), Burrville.

Remarks.—Onthophagus concinnus can be separated from closely

related species by the shining bright green, rarely purplish, head and

pronotum, dark greenish-black elytra with yellowish-brown base and

apex, and pronotum with almost circular tubercles separated by more

than their own diameters. A few specimens are very hard to distin-

guish from 0. medorensis in color and sexual characteristics, but in

these specimens the three or more irregular rows of tubercles on the

elytral intervals will usually distinguish this species. It can be sepa-

rated from 0. hecate and 0. blatchleyi by the dorsal coloration and the

pronotal protuberance of the male major, which lacks downward-

projecting median teeth.

Biologically, 0. concinnus is still somewhat of an enigma. It is a

widely distributed species, occurring in the spring and fall from New
Jersey to Florida and westward to Mississippi. Nowhere does it seem

common. A possible explanation of its seeming rarity may stem from

the fact that the adults are usually taken on the droppings of small

mammals, skunks, foxes, and possibly others, only occasionally being

taken on human feces or cow dung. It has been taken under fungi,

under chicken manure, and a few specimens have been collected in

fermenting malt traps. Several live females were placed in flower pots

and supplied with fresh cow droppings, but none of the specimens
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evinced any interest in the dung, dying without attempting to con-

struct brood cells.

As indicated in the synonymy, this species was known for many
years under the name 0. subaeneus, as applied incorrectly by Dr. G. H.
Horn, a misidentification mentioned in the remarks concerning that

species (p. 76). Melsheimer's name 0. protensus was resurrected in

1932 by Boucomont who apparently overlooked the earlier name by
Laporte. Gemminger and Harold (1869) correctly placed protensus as

a synonym of concinnus. Casey seems to be the only American

specialist who correctly identified his specimens as 0. concinnus.

Onthophagus medorensis Brown

Plate 8, Figures 77 and 78

Onthophagus medorensis Brown, 1929, p. 204.—Boucomont, 1932, p. 309.—Leng

and Mutchler, 1933, p. 38.—Howden, 1955, p. 65.

Onthophagus guatemalensis Schaeflfer, 1914, p. 295 (not Bates, 1887, p. 73).—Leng,

1920, p. 249.—Leng and Mutchler, 1933, p. 38.

Male majors.—Length 6.8 to 8 mm., width 3.9 mm. Purplish

black to rather shiny purplish blue to moderately shiny green, the

color more pronounced on the head and pronotum. Clypeus anteri-

orly sharply reflexed, the margin forming a flattened median perpen-

dicular horn; laterally the clypeus sharply rounded, presenting an

almost rectangular appearance when viewed from above ; disc smooth

and shiny with only a few scattered punctures, laterally becoming

rugosely punctate; clypeal carina fine but distinct, the fine ridge run-

ing completely across from edge to edge ; frons slightly convex behind

the clypeal carina, the surface finely tuberculate, with a long yellowish

seta at the anterior edge of each tubercle. Frontal carina indicated

only laterally by a sharp semi-erect, posteriorly directed horn over-

hanging each eye; medially smooth, nontuberculate, often finely

alutaceous between the horns. Genae moderately prominent, their

lateral margins extending slightly beyond those of the clypeus.

Pronotmn moderately convex, margined anteriorly and laterally;

anterior angles shining, smooth, almost impunctate, minutely aluta-

ceous, deeply concave, the fossa extending upward to base of pronotal

protuberance. Pronotal protuberance similar to that of 0. concinnus

and male minors of 0. hecafe; the process broad, usually slightly wider

than the distance between the eyes, and extending to a position approx-

imately over the eyes, its anterior end slightly flared, acutely angled

and strongly emarginate between the hornlike angulations, without a

median downward protrusion as in hecate; when viewed laterally the

protuberance flaring upwards slightly at its anterior tips; pronotal

disc evenly tuberculate, the tubercles separated by a distance of ap-

proximately twice their diameter, the pronotum with a noticeably
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hairy appearance, from the long yellowish seta at posterior edge of each

tubercle. Elytral striae black, usually shining, distinctly but not deeply

punctate; intervals flat and alutaceous between small, shiny tubercles

which are usually arranged in very irregular double rows, except on

sutural interval; posteriorly each tubercle with a long, yellowish seta

at its base, coloration uniform, no spots being evident in any of the

specimens examined.

Pygidimn alutaceous and finely punctate over basal half, shiny

over slightly convex apical half with rather coarse punctures, all the

punctures, both basally and apically, bearing long, yellow setae.

Ventral surfaces usually brownish black with only a trace of the dorsal

blue or green; stem of antenna dark reddish brown with club grayish

brown. Anterior coxae more rounded and not as transverse as in

hecate, their anterior surface appearing finely rugose. Metathorax

laterally coarsely punctate, each puncture bearing a long, reddish-

yellow seta, the surface between the punctures finely alutaceous;

midline smooth, impunctate, anteriorly forming a vague ridge.

Abdomen, excluding the first segment, with a regular line of very

small, setigerous punctures running completely across the base of each

segment, the last segment emarginate as is typical in males of the

genus. Forelegs elongate, the apical end of the forefemur extending

slightly beyond the lateral margin of the thorax; foretibia very long

and sUghtly curved with an apical conical projection over the tibial

spine, the spine thickened and abruptly recurved at apex. Middle

and hind femora with scattered, coarse punctures, each bearing a

long seta,

Male minors.—Length 5.5 to 7 mm,, width 3.3 to 4 mm. Differing

from male majors in the following respects: Clypeus rather evenly

rounded, reflexed upward anteriorly only slightly more than laterally;

disc evenly, rugosely punctate, with punctures bearing short setae;

clypeal carina more pronounced than in male major but of more uniform

height and extending completely across the posterior margin of the

clypeus; area between the clypeal carina and the frontal carina smiilar

to that described for the male major; frontal carina evident through-

out its length, but highest laterally, where it forms a small horn at

each end, a few scattered setigerous tubercles behind the carina; genae

only very slightly produced laterally, the margins protruding only a

short distance beyond the clypeal margin.

Pronotum less convex but with tubercles and setae similar to male

major, margin generally similar in outline but without smooth concave

area in the anterior angles, the protuberance often indicated by only

a slight anterior median swelling, the swelling sometimes dehmited

laterally by smooth anteriorly directed humps.

633411—62 8
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Elytra and pygidium similar to those of male major. Ventrally

the metathorax shows fewer coarse punctures; otherwise ventral sur-

faces resemble those described for male majors. Forelegs shortened,

the apices of anterior femora not extending quite as far as lateral mar-
gins of thorax; foretibia proportionately shortened but still slender,

inwardly curved, and lacldng the apical conical projection above the

tibial spine. Aliddle and hind legs slightly more stocky than in

male majors but otherwise similar.

Females.—Length 4.9 to 7.7 mm., width 3 to 4 mm. Differing

from the male majors in the following respects: Dorsal color of

greener blue, often less noticeable; clypeus rather evenly rounded,

slightly more reflexed anteriorly than laterally, with disc coarsely

rugosely punctate, each puncture bearing a long, thin seta; clypeal

carina similar but more pronounced medially, the frons between

clypeal and frontal carinae moderately tuberculate, with long, yellow-

ish setae arising from punctures at the anterior base of each tubercle;

frontal carina pronounced and at least as high as median portion of

clypeal carina, often slightly indented near midline but without any
indication of lateral horns, a few setigerous tubercles behind.

Pronotum less convex than in male majors, with shining tubercles

distributed quite evenly over the entire surface, the base of each tu-

bercle with a slender, reddish-yellow seta; tubercles slightly larger than

those of the male, separated by approximately their own diameter;

setae shorter and finer, less conspicuous than in male; pronotal pro-

tuberance in some specmiens indicated by only a vague hump, in

others the lateral edges delimited by a shiny round swelling, the

distance between these swellings approximately the same as the

length of the frontal carina of the head. Elytra generally similar to

those of male, but with the tubercles slightly larger and the setae

slightly shorter.

Pygidium slightly less convex than in male but otherwise quite

similar. Ventral surfaces generally similar to those in male with the

exception of the last abdominal segment which is not emarginate.

Legs generally stockier with apex of forefemora not extending to the

lateral thoracic margins. Foretibiae not at all elongate, being short

and rather stocky with no conical projection over the tibial spine,

the tibial spine fairly slender and inwardly curved in apical half.

Type.—Canadian National Collection 297

L

Type locality.—Payne County, Okla.

Specimens examined.—250.

Distribution.—(See fig. 10, p. 100.)

Arkansas: Boone Co. Kansas: Liberal, Medora. Louisiana: Alexandria,

Vowells Mill. Oklahoma: Cleveland Co., Latimer Co., Payne Co., Ripley,

Stillwater, Tulsa. Texas: Bastrop State Pk., Brady, Brazos Co., College Sta-
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tion, Colorado Co., Columbus, Lake Corpus Christ! State Pk., Dallas, Doncette,

Goliad, New Braunfels, Paris, Somerset, Willis.

Remarks.—This species can be separated from closely related

species by the uniform purplish blue or green color and by the hairy

tuberculate pronotum with almost circular tubercles separated by a

distance usually greater than their diameter. The pronotal protuber-

ance in the male major is also quite distinctive because the apical

median portion lacks the downwardly protruding teeth usually charac-

teristic of the male majors of 0. hecate and 0. blatchleyi. Also charac-

teristic are the irregular double rows of small tubercles on the elytral

intervals and the lack of spots on the elytra. 0. concinnus is very

close but has a bright green head and pronotum and bicolored elytra.

Onthophagus medorensis has been found in some numbers in Okla-

homa and eastern Texas. Numerous adults were fomid in mid-June

at Bastrop State Park, Tex., feeding on rotten watermelon rind

and on human feces. Most of the specimens were taken in low,

well-shaded sandy areas. Several pairs were kept alive, placed in a

soil filled 12-inch flower pot on Jmie 16, and supplied with fresh cow
dmig. On June 26 the flower pot was examined; it yielded a single

brood cell 16 mm. long by 10 mm. wide. Near the upper end of the

cell was a cavity, 5 mm. in diameter, containing a single yellowish-

white egg, 1.8 mm. long, which was attached at one end to the side of

the cavity. Subsequent examination on July 5 yielded four more

cells at depths ranging from 2 to 5 inches. The cells all contained

eggs, one of which hatched on July 9, the fii'st instar exhibiting the

prominent conical dorsal wart on the thnd abdominal segment

typical of Onthophagus larvae. Unfortunately, in some way eggs of

Aphodius lividus (Olivier) were included in each of the brood cells

and the resulting Aphodius larvae destroyed the Onthophagus egg or

larva in all five cells. This parasitism of the Onthophagus brood

cells by the Aphodius was described in a 1955 paper by Howden.

No additional mformation was obtained concerning the life cycle of

0. medorensis because all the adults died without having constructed

additional broods cells.

Brown (1926; 1928) stated that 0. medorensis (guatemalensis)

is abundant during the spring months in Payne County, Olda., beneath

excrement in very sandy localities. "It does not occur where there

is httle or no sand."

Onthophagus hecate hecate (Panzer)

Plate 8, Figures 70-72

Scarabaeus hecate Panzer, 1794, p. 5.—Melsheimer, 1806, p. 3.

Onthophagus hecate (Panzer) Sturm, 1843, p. 107.—Haldeman and LeConte, 1853,

p. 54.—Lacordaire, 1856, p. 108.—LeConte, 1863, p. 36.—Gemmiuger and
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Harold, 1869, p. 1030.—Horn, 1875, p. 138.—Austin, 1880, p. 25.—Henshaw,
1885, p. 87.—Blatchley, 1910, p. 918.—Schaeflfer, 1914, p. 294.—Leng, 1920,

p. 248.—Dawson, 1922, p. 178.—Boucomont and Gillet, 1927, p. 205.—
Boucomont, 1932, p. 309.—Lindquist, 1933, p. 120.—Ritcher, 1945, p. 14.—
Miller, 1954, p. 380.

Copris hastator Fabricius, 1798, p. 28; 1801, p. 31.

Onthophagus hastator (Fabricius) Lacordaire, 1856, p. 108.—Haldemaa and
LeConte, 1853, p. 54.—LeConte, 1863, p. 36.—Gemminger and Harold, 1869,

p. 1030.—Leng, 1920, p. 248. Boucomont and Gillet, 1927, p. 205.

Copris latebrosus Fabricius, 1801, p. 34.—Palisot de Beauvois, 1809, p. 93.

Onthophagus latebrosus (Fabricius) Sturnn, 1826, p. 178; 1843, p. 107.—Dejean,

1836, p. 157.—Kirby, 1837, p. 125.—Melsheimer, 1844, p. 135.—Halderaan
and LeConte, 1853, p. 54.—Lacordaire, 1856, p. 108.—LeConte, 1863, p. 36.

—

Gemminger and Harold, 1869, p. 1030.—Crotch, 1874, p. 57.—Austin,

1880, p. 25.—Leng, 1920, p. 248.—Boucomont and Gillet, 1927, p. 206.

Copris obtectus Palisot de Beauvois, 1805, p. 25.

Onthophagus obtectus (Palisot de Beauvois) Haldeman and LeConte, 1853, p. 54.

—

Lacordaire, 1856, p. 108.—LeConte, 1863, p. 36.—Gemminger and Harold,

1869, p. 1030.—Leng, 1920, p. 248.—Boucomont and Gillet, 1927, p. 206.

Onthophagus scabricollis Kirby, 1837, p. 126.—Haldeman and LeConte, 1853,

p. 54.—Lacordaire, 1856, p. 108.—LeConte, 1863, p. 36.—Crotch, 1874,

p. 57.

Onthophagus sayi Laporte, 1840, p. 87.—Lacordaire, 1856, p. 109.—Gemminger
and Harold, 1869, p. 1030.—Leng, 1920, p. 248.—Boucomont and Gillet,

1927, p. 206.

Onthophagus furcicollis Dejean, 1836, p. 157.—Gemminger and Harold, 1869,

p. 1030.

Onthophagus lama Dejean, 1836, p. 157.—Gemminger and Harold, 1869, p. 1030

Male majors.—Length 7.5 to 9.5 mm., width 4.2 to 4.9 mm.
Black, with occasional aeneous reflections dorsally; appendages

brownish black; dorsal surfaces tuberculate, surface between the

tubercles opaque, finely alutaceous. Head with median anterior

part of clypeus reflexed sharply upward, forming a pronounced,

transversely flattened rounded perpendicular horn, surface laterally

rugosely punctate, centrally smooth with scattered, fine punctures;

clypeal carina iadistinct; frontal carina weak, fine, slightly more
pronounced laterally; surface of gena and vertex punctate before the

carina, impunctate behind the carina. Antenna brownish black with

club grayish black.

Pronotum convex, with anterior process usually less than half the

width of head, extenduig forward as far as the posterior margin of the

clypeus, narrowest over the posterior carina of head, flaring suddenly,

and terminating laterally in two knobs; the anterior margin between
the two knobs turning doAvnward and dividing into two small pointed

teeth. In many males these central teeth not distinct, but broadly

merged with the lateral knobs. When viewed laterally, the dorsal

portion of the process forming a straight or slightly concave line with

the dorsal cm-vature of the thorax. Pronotum margined anteriorly
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and laterally; dorsal surfaces with pronounced oblong tubercles,

usually separated by a distance no greater than their greatest length;

behind each tubercle a minute, setigerous puncture; the long, yellowish

setae most pronounced laterally and anteriorly, becoming shorter and
less obvious medially and posteriorly, almost lacking near the posterior

median depression of the pronotal disc. Summits of the tubercles

shining, the surface between opaque, finely alutaceous; occasionally a

few scattered minute tubercles near the midline; anteriorly on the

pronotal process the tubercles irregular, being replaced by punctures

at the tip of the process. Elytral striae usually shining, shallowly

punctate; elytral intervals, except the sutural, very irregularly tri-

seriately tuberculate; basally each tubercle with a fine, yellowish seta

of approximately the same length as those of the thoracic disc; surface

between the tubercles finely alutaceous.

Pygidium finely alutaceous over dorsal half, shining and coarsely

punctate over lower half. Ventral surfaces of thorax behind the

transverse carina shallowly punctate to coxal cavities, the surface

between punctures shining and finely ridged. Metasternum medially

with a smooth, shining, faint, longitudinal ridge, devoid of punctures

and highest anteriorly, laterally setigerously punctate and very finely

alutaceous. Each abdominal segment anteriorly with a transverse

row of coarse puntures which become more numerous laterally, surface

between punctures very finely alutaceous. Legs brownish black;

foreleg with femur and tibia longer than in female, the distal end of

the femur extending to the lateral margin of the pronotum; tibia with

four large lateral teeth with serrate margin between and a conical

tooth above the inturned tibial spine; femora of mesothoracic and
metathoracic legs with a moderate number of coarse setigerous punc-

tures on their ventral surfaces.

Male minors.—Length 5.2 to 7.9 mm., width 3.0 to 4.5 mm.
Usually smaller than male majors or females; differing from the former

in the following respects : Clypeus broadly rounded and rather evenly

reflexed, only slightly more so anteriorly; clypeal carina pronounced,

highest medially; carina of vertex highest laterally, sometimes termi-

nating in a small sharp tubercle; clypeus rugosely punctate, but not

as greatly so as in the females. Pronotal protuberance often reduced to

a mere hump, similar to that of female; when slightly more pro-

nounced, protuberance as broad as the frontal carina and only slightly

emarginate. Two median teeth of the pronotal process becoming
apparent only after the process extends well over the head. Fore-

tibia greatly reduced in length, usually not quite as heavy as the fore-

tibia of the female, and lacking the apical conical tooth over the tibial

spine. In other respects the male minors are similar to the male
majors.
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Females.—Length 6.6 to 8.3 mm., width 3.7 to 4.7 mm. The
females differ from the male majors in the following respects: Clypeus

broadly rounded, only very weakly reflexed, slightly more so ante-

riorly than laterally; surface strongly rugosely punctate, sparsely

setigerous; clypeal carina strong, quite evenly elevated, only slightly

higher medially than laterally; setigerously punctate behind the cari-

na, rarely some of the punctures with an accompanying small tubercle

;

carina of vertex slightly arcuate anteriorly, slightly higher medially

with no indication of lateral horn; behind the carina several rows of

setigerous punctures followed by an impunctate area
;
gena not prom-

inent, the margin almost evenly continuous with the clypeal margin.

Pronotum less convex than in male major; pronotal protuberance only

vaguely indicated by a broad, anterior, median swelling; punctures

similar to male, but the setae arising at the base of the punctures

often more pronounced, particularly on the disc. Elytra as in male

but often with slightly longer setae. Pygidium similar to that of

male but not as convex. Legs slightly stockier than those of male,

forelegs considerably shorter than in male major, femur not reaching

lateral thoracic margin ; the tibial spur elongate, gently recurved, not

thickened as in male; legs of female otherwise quite similar to those

of the male. Last abdominal segment not medially emarginate.

Type.—Present location unknown to us.

Type locality.—"America Borealis."

Specimens examined.—2111.

Distribution.—(See fig. 11.)

Taken in Alberta, British Columbia, Saskatchewan, Manitoba,

Ontario, Quebec, New Brunswick, and Nova Scotia in Canada, and

in every State in the United States except the far western States of

Washington, Oregon, California, and Nevada.

Remarks.—This species may be distinguished from allied species

by the sexual characters of the male majors and by the pronounced

elongate pronotal tubercles usually separated by a distance less than

their own length. The lateral pronotal setae are usually yellowish,

and the elytral tubercles, though not as pronounced as those of the

pronotum, are still large, each usually with a yellowish basal seta.

Dorsal color is ordinarily distinctive, being entirely black with an

occasional aeneous glint.

Southward there is a gradual change from typical 0. hecate to the

subspecies described by Brown as 0. blatchleyi. The pronotal pro-

tuberance becomes broader and shorter with less crowded tubercles,

the median projection of the protuberance, which in northern speci-

mens terminates in two well-developed separate teeth, develops into

a longer binodose process in the specimens from the Carolinas and

Florida, and the apical brown spots of the elytra become larger and
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Figure 11. Distribulion of species of Onthophagus:

9 hecate hecate (Panzer) O hecate blatcJileyi Brown

more numerous iii the Florida specimens. Very rarely two or four

brown spots occur in northern specimens. Such specimens have been

noted from Wisconsin, Michigan, Arkansas, Iowa, Texas, and New
Mexico, as well as the southeastern States.

Onthophagous hecate is the most A^ddely distributed and one of the

most common of the North American species. As an adult it has

been taken under many types of dung, rotting fungi and fruit, at

carrion, in bait traps, and at light. Cow droppings seem to be pre-

ferred but many specimens have been found on human feces and on

droppings from dogs, rabbits, and horses; a few fragments of adults

were found also in wood rat nests in the Great Smoky Mountain
National Park in Tennessee.

Ritcher (1945, p. 14-15) stated that "at Lexington, Kentucky,

adults of 0. hecate are abundant in fresh cow dung during May, June,

and July. They dig tunnels beneath the droppings to a depth of 2 to

9 inches and pack the lower end of each with a wad of dung. Tun-
nels are nearly vertical for most of their length but each turns near

its lower end so that the manure pellet lies nearly horizontally. The
farther end of the pellet, at the end of the burrow, is bulbous; the egg

is laid in a small cell in the other, neck-like end. When full grown,

the larva constructs an elliptical pupal cell within the remains of the

old dung pellet." In South Carolina, adults have been taken in

every month of the year except January.
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Lindquist (1933) found larvel cells of 0. hecate in Kansas in June

under dried cow dung in burrows up to 17 cm. deep; the brood cells

averaged 17 mm. in length by 8.5 mm. in diameter. The adult

emerged from the "round black pupal cells" between August 25 and

September 5. Ijindquist stated (p. 120-121) that "a considerable por-

tion of dung remained after the insects transformed from the larval to

the pupal stage and would no doubt be of value to the soil." He
found the average weight of each cell to be 0.26 grm. Information

on developmental time for each stage has not been published.

An excellent description of the third stage larva of 0. hecate has

been given by Ritcher (1945, p. 14).

Onthophagus hecate blatchleyi Brown

Plate 8, Figures 73-75

Onthophagus blatchleyi Brown, 1929, p. 86.—Leng and Mutchler, 1933, p. 38.

Male majors.—Length 7.5 to 8.5 mm., width 4.3 to 4.8 mm.
Dorsal surface with shining tubercles, smiace between opaque, finely

alutaceous. Color grayish black with a number of brownish spots

near elytral apices. Head with anterior portion of clypeus reflexed

sharply upwards, forming a horn similar to that described for hecate;

clypeus rugosely punctate laterally and becoming smooth medially,

clypeal carina moderately pronounced; frons noticeably finely aluta-

ceous between the scattered punctures behind the carina, laterally

near the eyes the alutaceous sculpture less pronounced; carina of

vertex only vaguely indicated, becoming more pronounced laterally

but without any indication of lateral horns; gena pronounced as in

0. hecate.

Pronotum margmed anteriorly and laterally, convex. Anterior

process extending over the head almost as far as the clypeal carina;

the process broad, approximately a third the width of the pronotum,

the sides flaring slightly, near the apex forming acute apical angles,

with the anterior edge between them directed downward in broad,

flattened, apically emarginate horn. Pronotal surface densely tuber-

culate except for the anterior angles and an area immediately behind

and parallel to the anterior pronotal margin. The tubercles ovate,

shining, and separated by a distance usually slightly greater than their

length; generally less pronounced and separated by a much greater

distance than are the tubercles in 0. hecate. A very short, yellowish

seta, much shorter fhan is usual in hecate, at the base of most of the

tubercles. Elytral striae shining, intervals with very small, shining

tubercles, the surface between finely alutaceous. The tubercles fewer

and noticeably smaller than in hecate with the setae at their posterior

margin almost invisible, those in the interspace between the second
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and third striae arranged in a very irregular double row. Two small

reddish-brown spots near the elytral apices; an indistinct brownish

spot laterally near the middle may be present on each elytron. In

some specimens the two apical spots may almost fuse. Pygidium sim-

ilar to that of hecate, but ^vith setae generally shorter. Ventral sur-

faces and legs similar to those of hecate, except for coarse punctures

of the thorax and abdomen which are more scattered and bear

shorter setae than is usual in hecate.

Male minors.—Length 6.2 to 7.8, width 3.8 to 4.3 mm. Similar

to male majors in the pronotal tubercles, length of setae, characters

of el^^tra, and position of the brown spots. Variation is most noticeable

in the rounded clypeus which is only slightly more reflexed anteriorl}'-

than laterally; often the rugose punctures extend entirely across the

clypeus with the clypeal carina pronounced. Area between the

clypeal carina and the frontal carina similar to that in male major;

frontal carina medially weak but pronounced laterally, forming a

small denticle at each side. Pronotal protuberance usually merely

a broad rounded hump with its anterior lateral edges smooth and
shiny. The only other noticeable difference is in the shortened

forelegs, the apical end of the femur not extending to the lateral

thoracic margin; tibia still slender, but only a little longer than that

of the female; tibial spur rather thick and abruptly incurved near

its end.

Females.—Length 7 to 8.2 mm., width 4.2 to 5 mm. Differing

from male majors in the following respects: Margin of clypeus evenly

rounded, sHghtly reflexed upward, surface coarsely rugosely punctate,

many of the punctures bearing short setae; clypeal carina pronounced,

slightly higher medially, area between the clypeal carina and frontal

carina similar to that described for male; frontal carina somewhat
higher than clypeal carina, longer, only sHghtly higher medially, and
lacking lateral denticles noted in the male minors

;
gena not prominent,

its margin ahnost continuous with that of the clypeus. Pronotal

tubercles of females separated by a distance greater than their length,

slightly larger than the tubercles in the males and appearing slightly

denser; setae arising at the base of the tubercles slightly more evident

than in male majors but still very short, particularly on the disc;

pronotal protuberance indicated by a vague anterior swelling delimited

on each side by a small, rounded shiny hump, the humps separated

by a distance approximately equal to the length of the transverse

carina of the head.

Pronotum less convex than in the male major, but with outline and
margin similar. Elytra in female very similar to those in male, but
vnih tubercles slightly larger, the apical brown spots somewhat
smaller and the median, lateral, brown spots often absent. Pygidium
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in dorsal half rather flattened and finely alutaccous, the alutaceous

sculpture becoming less evident towards the apex which is coarsely,

setigerously punctate and quite convex slightly below the median

line; not quite as elongate as in the male. Ventrally the female is

similar to the male except that the last abdominal segment is not

emarginate and the legs are slightly stockier than in the male. The
forefemur and tibia considerably shortened compared to the male

major, but little shorter than in the male minor; the foretibiae stoclder

than in either the male major or minor, with the tibial spines ratlier

slender and curved inwardly on outer half.

Type.—Canadian National Collection 2870.

Type locality.—Royal Palm Park, Fla.

Specimens examined.—861.

Distribution.— (See fig. 11, p. 119.)

Florida: Capron, Collier Co., Crescent Beach, Donnelton, Dunedin, Enterprise,

Estero, Gainesville, Highlands Hammock State Pk., Homestead, Kissimmee

River, La Belle, Lake Alfred, Lakeland, Lake Merion, Lake Okeechobee, Levy Co..

Lutz, Marineland, Miami, Miami Beach, Ocala, Osceola Co., Orange Co., Paradise

Key, Royal Palm Park, Starke, Stemper, Tampa, south Carolina: Beaufort,

Charleston, Florence, Hartsville, Yauhannah.

Remarks.—0. blatchleyi has been treated as a subspecies not because

it is lacking in distinguishing characteristics, but because all the

characteristics in specimens from north of peninsular Florida appear

to blend with the true hecate. It is interesting that the characters

separating 0. blatchleyi from 0. hecate, the widely spaced pronotal tu-

bercles, the small elytral tubercles, the brown spots on the elytra, and

the broad pronotal horn, all seem to intergrade at approximately the

same time and in the same areas. Some investigators have stated that

subspecies are often based on only one character and that, if based on

more than one, these characters do not show simultaneous intergrada-

tion. Here at least is one subspecies that seems to disprove this point.

In peninsular Florida south of Gainesville, the populations of blatchleyi

are uniform and easily distinguishable from the more northern hecate.

Intergradation begins to occur in a curving line between DeFuniak

Springs, Fla., and coastal South Carolina, the areas of intergradation

being more diffuse along the coast and more distinct inland. The

brown elytral spots are present in some of the specimens taken near

Clarksville, Fla., but are entirely absent in any specimens the writers

have seen from Mobile, Ala. Likewise, specimens from Savannah,

Ga., though having rather smaU pronotal tubercles, usually lack the

brown spots. Hundreds of specimens of hecate have been examined,

but only relatively rarely have tlie brown spots been noted in more

northern specimens exhibiting the other characters of the true hecate.
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The subspecies 0. h. hlatchleyi can be separated from other closely

related species in the same way as 0. h. hecate is separated; it is

separated from 0. hecate by the characters discussed above.

No difference has been noted in the habits of 0. h. hlatchleyi and

typical hecate. The Florida subspecies was collected at cow dung,

small animal droppings, decaying fruits, and the fermenting malt-

propionic acid mixtm-e. Specimens were taken both in the sandhill

areas and in the low hammock areas of south Florida. Some speci-

mens were taken at Paradise Key on raccoon dimg.

Despite numerous adult records, the immature stages have not been

found.

Onthophagus nuchicornis (Linnaeus)

Plate 9, Figures 81 and 82

Scarabaeus nuchicornis Linnaeus, 1758, p. 347.—Melsheimer, 1806, p. 3.

Onthophagus nuchicornis (Linnaeus) Curtis, 1825, No. 52.—Henshaw, 1885, p.

87.—Schaeffer, 1914, p. 297.—Leng, 1920, p. 249.—Boucomont and Gillet,

1927, p. 207.—Burmeister, 1930, p. 562.—Boucomont, 1932, p. 318.—Brown
1940, p. 72; 1950, p. 200.—V. Lengerken, 1954. p. 207.—Landin, 1956, p. 7.

Onthophagus rhinoceros Melsheimer, 1846, p. 134.—Lacordaire, 1856, p. 109.

—

LeConte, 1863, p. 36 (footnote).—Horn, 1875, p. 141.

Onthophagus rhinocerus [sic] (Melsheimer), Haldeman and LeConte 1853, p. 54.

Onthophagus Xiphias? LeConte, 1863, p. 36 (footnote).

Male majors.—Length 7.3 to 8.1 mm., width 4.4 to 4.7 mm.
Head and pronotum black, elytra tan mottled with black, with sutm-e

and base black; pygidiiun, ventral surfaces and appendages black.

Head with cl3"peus slightly reflexed anteriorly, vaguely emarginate;

otherwise the outline of clypeus and genae evenly arucate and nearly

semicircular. Disc of clypeus shining, very finely punctate anterior-

ly, becoming moderately punctate laterally and posteriorly; laterally,

the punctm'es elevated anteriorly to form a more or less distinct

tubercle, and each bearing short, tan seta; genae similarly punctate.

Clypeus and frons separated by a difl'erence in elevation, the frons

slightly higher; frons strongly arcuate forward and narrowly smooth

along anterior edge, moderately punctate, the punctm'es more widely

separated posteriorly. Vertex armed with a single, very distinctive

cylindrical median horn; the horn equal in height to the anterior

convexity of the pronotum and broadly flared or transversely flattened

basally with an angulation or denticle on each side near basal third

of its height.

Pronotum weakly shining, completely margined, poorly so

posteriorly, anterior angles rounded; disc moderately convex, slightly

tumid anteriorly with a vague shallow, rather broad concavity medi-

ally behind the cephalic horn; surface coarsely, shailowly punctate;

posteriori}^ the punctures nearly cu-cular, separated by a distance
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approximately equal to their diameter, and with an extremely short

seta in the center of each puncture; laterally the setae becoming longer,

usually quite evident near the anterior angles; anteriorly the punctures

becoming more crowded and raised along their anterior edges, a tuber-

culate appearance produced; surface between the punctures very

finely alutaceous. Elytral striae shallowly punctate ; intervals, except

for the sutural one, generally irregularly biseriately tuberculate, with

a short, tan seta at the base of each tubercle; elytral surfaces weakly

shining, finely alutaceous between the striae and tubercles. (Al-

though the amount of black and tan mottling on specimens ranges

from largely tan elytra to black elytra with occasional tan spots, there

is usually more tan than black.)

Pygidium coarsely, shallowly punctate; each puncture bearing a

short, tan setae ; surface between the punctures finely alutaceous. Ven-

tral surfaces of thorax coarsely punctate except at impunctate midline

of metathorax; most of the punctures bearing long, reddish setae.

Abdomen largely impunctate except for a few scattered basal punc-

tures on the last three segments, last segment emarginate to receive

the pygidium. Forelegs not elongate, similar to those of female except

that the four tibial teeth are more slender; outer surface of foretibia

coarsely punctate. Mesothoracic and metathoracic femora with

scattered coarse and fine punctures, the coarse ones usually bearing

setae.

Male minors.—Length 6.3 mm. to 6.8 mm., width 3.6 to 3.8 mm.
Differing from the male majors in the following respects: Clypeus less

extended, disc and frons more heavily punctate, the punctures often

bearing reddish setae; clypeal carina barely evident as in male major;

carina and horn of vertex greatly reduced in height. The carina with

a truncated low triangular shape when viewed frontally, the median

cylindrical horn barely indicated. Pronotum less convex, barely

tumid anteriorly, the tumosity with few punctures and flat but not

concave to receive the horn; setae more evident in male minor, being

longer on the disc than in the male major. Elytra, pygidium, and

ventral surfaces similar to those of male majors.

Females.—Length 6.3 to 8.0 mm., width 3.4 to 4.5 mm. Differing

from the male majors as follow: Clypeus less elongate, shallowly

emarginate, rather closely punctate, often finely rugose posteriorly;

clypeal carina pronounced, arcuate, evenly elevated, and extending

the width of the frons; gena delimited from the clypeus by a faint

suture, frons behind clypeal carina with scattered, coarse, setigerous

punctm'es; frontal carina very strong, evenly elevated, extending to

posterior margin of the eyes; posterior surface of carina with scattered,

coarse, setigerous punctures.
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Outline of pronotiim generally similar to that of male major, but
less convex and with a median conical protuberance projecting slightly

beyond the anterior margin, occasionally reduced to a poorly defined

arcuate ridge but usually well developed and quite similar to the male
major pronotal hump in such species as 0. texanus, 0. suhaeneus, and

0. knausi] punctures of disc similar to tliose of male but with the

setae occasionally longer and more noticeable. Elytra with tubercles

slightly larger but otherwise similar to those of male major. Pygidium

less convex than in male, coarsely punctate, smooth surfaces finely

alutaceous. Ventral surfaces not differing significantly. Teeth of

the prothoracic tibia basally thicker than in the male, in other respects

alike in the two sexes. Last abdominal segment not narrowed

medially to receive the pygidium.

Type.—Collection of the Linnean Society, London (Landin, 1956,

p. 7).

Type locality.—Europe.

Specimens examined,—358.

Distribution.— (See fig. 10, p. 100,)

Canada: alberta: Christina Lake. British Columbia: Creston, Elko,

Marysville, Osoyoos. new Brunswick: Grand Manon, Miscow Harbor [sic],

St. John. NEWFOUNDLAND: HarmoH Field, nova scotia: Windsor, Halifax.

Ontario: Chalk River, Honey Harbor, Irondale, Marmora, Quebec: Duparquet,

Joliette, Kazabazua, Knowlton, Montreal.

United States: Connecticut: Canaan, Pomfret. idaho: Granite, Priest

Lake (Boumer Co.), Sagle. maine: East Machias, Millnocket, Old Orchard,

West Bethel, Maryland: Ridgely. Massachusetts: Amherst, Barnstable

(Cape Cod), Blue Hill, Boston, Clinton, Forest Hills, Framingham, Ipswich,

Milton, Hyannis, North Saugus, Salisbury Beach, Sherborn, Wilbraham, Woods
Hole. Michigan: Cheboygan, Douglas Lake, Molasses River, Wilson State Pk.

Montana: Glacier National Pk, new Hampshire: (State label), new jersey:

Berlin, Camden, Dumont, Gloucester, Reed Beach (Cape May Co,), Riverton.

new York: Albany, Brooklyn, Flatbush, Ithaca, Mt. Hurricane (Essex Co,),

Mt. Whiteface, Orient, Plattsburg, Port Gibson, Schroon River, Utica, Waverly,

Woodville. Pennsylvania: Broomall. rhode island: Providence. Vermont:
Stowe. Virginia: (State label; this seems doubtful). Wisconsin: Oconto Co.,

Oneida Co.

Remarks,—This European species, which has become widely

established in North America, may be distinguished from the American

species by its moderately large size (6 to 8 mm,), black head and thorax,

and brown elytra mottled with black. Dorsally the pronotum is

coarsely punctate and finely alutaceous between the punctures. The
males can be easily recognized by the presence of a single median
horn arising from the vertex.

While little has been recorded on the habits of the species in North

America, the life cycle in Europe has been described in detail by
Burmeister (1930) and by von Lengerken (1954, pp. 207-235).
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In Canada and the United States, the species has been taken at

cow and horse dung. It is now estabHshed on both the east and west

coasts of Canada and the United States, probably by separate intro-

ductions. The history of its spread in North America has been

discussed by Brown (1940; 1950).

Onthophagus depressus Harold

Plate 9, Figures 79 and 80

Onthophagus depressus Harold, 1871, p. 116.—Boucomont and Gillet, 1927,

p. 165.—Cartwright, 1938, p. 114.—Blackwelder, 1939, p. 50.—Robinson,

1948, p. 177.

This southeast African species has become established in Georgia

and Florida. It is quite different from the endemic Onthophagus of

the United States and, unlike the native species, lacks obvious second-

ary sexual characters. The external differences distinguishing the

male are the emarginate narrowed last abdominal segment and a

tibial tooth directed inwards beside the apical spine. Because the

secondary sexual characters are few and inconspicuous, the following

description includes both sexes.

Males and females.—Length 6.0 to 7.7 mm., width 3.7 to 5.0 mm.
Brownish black to black with antennal clubs brown, legs dark reddish

brown. Clypeus slightly reflexed anteriorly, sharply, narrowly emar-

ginate, bidentate; disc with elongate transverse tubercles, punctures

lacking, surface between tubercles smooth and shining; disc poste-

riorly delimited from the frons by a vague arcuate carina; genae

scarcely flared, surface rough, tubercles irregular; frons nearly flat,

tubercles smaller and less elongate than on clypeus, occasional punc-

tures present. Carina of vertex low, often hidden by the anterior

pronotal margin; when visible, the carina vaguely depressed and

bowed forward medially; area behind the carina smooth and shining.

Pronotum completely margined, poorly so posteriorly; anterior angles

produced, forming an acute angle bent outward at the tip.

Pronotum convex, more so in large males than in females and

diminutive males; siu-face very closely punctate, the punctures unusual

in that they have an elongate flattened tubercle which projects toward

their center from the anterior margin and gives the large shallow

punctures a crescent shape; anteriorly the pronotum often appearing

more tuberculate than punctate, with a short flat stubby seta project-

ing from each puncture. Superficially the pronotum appears exceed-

mgly rough and granular. Elytra heavily punctate-tuberculate as

described for the pronotum, the punctures nearly circular and not as

crowded as on the pronotum; elytral striae barely indicated; each

interval with two to three rows of flat yellow setae.
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Pygidium coarsely, sLallowly punctate; each pimctm-e bearing a

short, flat, yellow seta, tubercles lacking. Ventral portions of the

thorax with scattered coarse punctures, each bearing a long, reddish

seta; sui-face between punctm-es smooth and shining. Abdominal

segments, except for apical one, havuig across their bases a regular

row of coarse pmictures; laterally many of the punctm-es bearing

reddish setae. Last segment in male emarginate (narrowed) medially,

approximately twice as wide as adjacent segment; last segment in

females not narrowed medially, and longer than the combizied length

of the preceding three segments. Legs similar for both sexes, except

for the foretibia of the male which has its inner apical surface pro-

longed into a spine approximately the length of the fu'st tarsal seg-

ment; this projection when seen beside the usual tibial spine, which is

present in both sexes, giving the apex of the male tibia an unusual

bispinate appearance.

Type.—Present location unknown to us.

Type locality.—Caffraria, southeast Africa.

Specimens examined.—315.

Distribution.— (See fig. 4, p. 29.)

Georgia: Lyons, Vidalia, Weuona. flohida: Lake Placid, Sebring.

Remarks.—This species can be separated from other North

American Onthophagus by the sharply emarginate, bidentate, trans-

versely tuberculate clypeus. The rough appearance of the pronotum,

the crescent-shaped punctures with the flat anterior tubercle, and the

short, stubby, yeUow setae all serve to distinguish the species. Also

characteristic is the bispinous apical end of the male foretibia and

extremely wide last abdominal segment of the female.

The species is a dung feeder. An extensive series of specimens was

collected in the vicinity of Lyons, Ga., on cow dung and at light by
the late P. W. Fattig.
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PROC. U.S. NAT. MUS. VOL. 114 HOWDEN a CARTWRIGHT. PLATE 1

)

1-3, Onthophagus incensus Say: 1, cf; 2, ? (holotype); 3, ? (holotype smoked to show

cephalic carinae). 4, 5, 0. coproides Horn: 4, 9 ; S, (J^.



PROC. U.S. NAT. MUS VOL 114 HOWDEN a CARTWRIGHT, PLATE 2

13

6, 7, Onlhophagus batesi, new species: 6, 9 ; 7, cf . 8, 0. siibtropicus, new species: 9 . 9,

10, 0. cochisus Brown: 9, cf ; 10, 9 • H, 0. subtropicus, new species: cT (holotype).

12, 13, 0. brevifrons Horn: 12, 9 ; 13, cf.



PROC. U.S. NAT. MUS. VOL. 114 HOWDEN & CARTWRIGHT. PLATE 3

17

14, 15, Onthophagus polyphemi polyphemi Hubbard: 14, cf; 15. 9- 16, 17, 0. polyphemi

sparsisetosus, new subspecies: 16, c^; 17, 9 . 18-21, 0. striatulus striatulus (Palisot dc

Beauvois): 18. cf ; 19, cf ; 20, cT; 21, ? . 22, 23, cavemicoUis, new species: 22, 9 ; 23, cf

.



PROC. US. NAT. MUS. VOL. 114 HOWDEN a CARTWRIGHT, PLATE 4

24 25 26 27

29

33

24, 25, Onthophagus striatulus floridanus Blatchle}". 24, cf ; 25, 9 • 26, 27, 0. orpheus orpheus

(Panzer): 26, 9 ; 27, 6". 28-30. 0. orpheus canadensis (Fabricius): 28, $ ; 29, cf ; 30, cf

.

31-33, 0. orpheus pseudorpheus, new subspecies: 31. 9 ; 32, cf ; 33, cf •



PROC. U.S. NAT. MUS VOL. 114 HOWDEN a CARTWRIGHT, PLATE 5

c^
C\

37

34, 35, Onthophagus knulli. new species: 34, cf ; 35, 9 • ^6, il, 0. alluvius, new species:

36, 9 ; 37, cT. 3S, 39, 0. munticolus, new species: 38, 9 ; 39, cf • 40, 41, 0. subopacus

Robinson: 40, 9 ; 41, cf . 42, 43, 0. cynomysi Brown: 42, 9 ; 43, cf

.



PROC. U.S. NAT. MUS. VOL.. 114 HOWDEN a CARTWRIGHT. PLATE 6

47

51

/*'

\

54

)> i

59 60

44, 4.S, Onthophagus hopfneri Harold: 44, cf ; 45, 9 • 46-48, 0. landolti texanus Schaetfer:

46, cf ; 47, 9 ; 48, 9 • 49-51, 0. schaeferi, new species: 49, cf ; 50, 9 ; 51, 9 • 52, 53, 0.

luberculifrons Harold: 52, 9 ; 53. cf- 54, 55, 0. subaeneus (Palisot de Beauvois): 54, cf

;

55, 9 • 56, 57, 0. knausi Brown: 56, cf ; 57, 9 • 58, 0. oklahomensis Brown, 9 • 59,

60, 0. pennsylvanicus Harold: 59, 9 ; 60, cf

.



PROC. U.S. NAT. MUS. VOL. 114 HOWDEN a. CARTWRIGHT, PLATE 7

61 -63, (Jnthophagus cuncinnus Laporte: 61, ? ; 62, d^; 63, cf- 64, 65, 0. velutinus Iloin:

64, cf ; 65, ? . 66, 67, O. brozcni, new species: 66, c/'; 67, ? . 68, 69, 0. arnetti, new
species: 68, d"; 69, 9 .



PROC. U.S. NAT. MUS. VOL. 114 HOWDEN a CARTWRIGHT. PLATE 8

70-72, Onthophagus hecaie hecate (Panzer): 70, 9 ; 71, c?; 72, d^. 73-75, 0. hecaie blatchleyi

Brown: 73, 9 ; 74, cf; 75, cf- 76, 0. arnetti, new species: cf. 71, 78, 0. medoreiisis

Brown: 77, 9 ; 78, d".



PROC. U.S. NAT. MUS. VOL. 114 HOWDEN a CARTWRIGHT. PLATE 9

79, 80, Onthophagus depressus Harold: 79, 9 ; 80, cf. 81, 82, 0. nuchirornis (Linnaeus):

81, 9 ; 82, (f. 83, 84, acirulatulus Blatchley: 83, <f; 84, cf (enlarged to show cephalic

tubercles).








