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Description. Antennal club lamellate. Prothorax can be 
highly modifi ed for burrow ing, with large coxae (most with 
concealed trochantins and closed coxal cavities). Protibiae den-
tate with a single spur in most. Wing venation reduced and 
with a strong intrinsic spring mechanism for folding. Ter-
gite 8 forming a true pygidium and not concealed by tergite 
7. Four Malpighian tu bules. Larvae scarabaeiform (cylindrical, 
C-shaped). Super-family classifi cation: Lawrence and Britton 
1991; Lawrence and Newton 1995.

 Status of the classifi ca tion. Th e hierarchical level of fami-
lies and subfamilies within the Scarabaeoidea is in disarray and 
remains unresolved. In the previous rendition of this work (Ar-
nett’s Th e Beetles of the United States, 1968), the Scarabaeoidea 
included three families: Passalidae, Lucanidae, and Scarabaei-
dae. Th is three-family system of classifi cation was the “tradi-
tional” North American system and had several practical and 
conceptual advantages. First, it recognized the shared, derived 
characters that unite subfamilies within the family Scarabae-
idae. Second, it pro vided a classifi cation system that allowed 
easy retrieval of hierar chical information based on the fact that 
subfamilies were part of the family Scarabaeidae (e.g., life his-

tory, morphology, larval type). Phylogenetic research indicates 
that the family Scarabaeidae (in the traditional sense) is not a 
monophyletic group. Th erefore, we have chosen to follow the 
12-family system established by Browne and Scholtz (1995, 
1999) and Lawrence and Newton (1995). Th is system places 
emphasis on the diff erences that separate taxa rather than the 
similarities that unite them. Whereas families, subfami lies, and 
tribes in the staphylinoids and curculionoids are being com-
bined because of shared characters (thus increasing effi  cient 
data retrieval), the Scarabaeoids are being split into numerous 
families because of supposed diff erences (thus, in our view, de-
creasing information retrieval). Th e debate concerning scara-
baeoid classifi cation systems illustrates the weak phylogenetic 
founda tion of the superfamily. Th is problem is the result of a 
number of factors including (1) lack of thorough study of all 
scarabaeoid taxa, (2) lack of diagnostic characters for all taxa, 
(3) lack of phylo genetic study of all taxa, (4) prevailing phi-
losophies regarding categorical levels, and (5) emphasis in re-
search on the less speciose groups of Scarabaeoids and lack of 
research on the more speciose groups (such as the subfamilies 
of Scarabaeidae including the Melolonthinae, Rutelinae, Dy-
nastinae, Aphodiinae, and Cetoniinae).

From American Beetles, Volume 2: Polyphaga: Scarabaeoidea through Curculionoidea, edited by Ross Arnett, Jr., Michael C. Th omas, Paul E. Skelley, and J. 
Howard Frank. Boca Raton: CRC Press, 2002. Copyright © 2002 CRC Press LLC, a division of Taylor & Francis Group. Used by permission.

Series SCARABAEIFORMIA Crowson 1960

(= Lamellicornia)

Superfamily SCARABAEOIDEA Latreille 1802 

INTRODUCTION
by Mary Liz Jameson and Brett C. Ratcliff e

Common name: Th e scarabaeoid beetles

Th e superfamily Scarabaeoidea is a large, diverse, cosmopolitan group of beetles. 
Scarabaeoids are adapted to most habitats, and they are fungivores, herbivores, 
necrophages, coprophages, saprophages, and some are carnivores. Th ey are widely 
distributed, even living in the Arctic in animal burrows. Some scarabs exhibit 
paren tal care and sociality. Some are myrmecophilous, termitophilous, or ectopar-
asitic. Many possess extravagant horns, others are able to roll into a compact ball, 
and still others are highly armored for inquiline life. Some are agricultural pests 
that may destroy crops while others are used in the biological control of dung and 
dung fl ies. Scarabaeoids are popular beetles due to their large size, bright colors, 
and interesting natural histories. Early Egyptians revered the scarab as a god, Jean 
Henri Fabre studied their behavior, and Charles Darwin used observations of scar-
abs in his theory of sexual selection. 

FIGURE 1. Anomala binotata (Gyllen-
hal) (Scarabaeidae) (Used by permis-
sion of University of Nebraska State 
Museum)
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Within the Scarabaeoidea there is a disparity in the knowl-
edge between less speciose basal lineages and the more speciose 
groups of “higher” Scarabaeidae. For example, the family Trogi-
dae includes approximately 300 species in four genera. Ex cellent 
revisionary, larval, and phylogenetic studies are available for this 
group (Baker 1968; Scholtz 1982, 1986, 1990, 1991, 1993; 
Scholtz and Peck 1990). Excellent monographs are also avail-
able for the approximately 600 species of Geotrupidae (How-
den 1955, 1964, 1979, 1985a–b, 1992; Howden and Cooper 
1977; Howden and Martínez 1978) and the Trogidae (Vaurie 
1955), and these will provide the foundation for addressing re-
lationships within this group. In comparison, the family Scara-
baeidae (sensu Lawrence and Newton 1995) includes approxi-
mately 91% of the species (ca 27,800) of Scarabaeoidea. Within 
the Scarabaeidae, approximately 21,000 species are in the sub-
families Melolonthinae, Dynastinae, Rutelinae, and Cetoniinae 
(the “higher” scarabs). Only a few phy logenetic analyses have 
addressed relationships of pleurostict subtribes, genera, or spe-
cies (Ratcliff e 1976; Ratcliff e and Deloya 1992; Jameson 1990, 
1996, 1998; Jameson et al. 1994; Krell 1993), and only one 
analysis has been conducted to address tribal or sub familial re-
lationships (Browne and Scholtz 1999).

Historically, the superfamily Scarabaeoidea was divided into 
two generalized groups based on the position of the abdominal 
spiracles; the Laparosticti and Pleurosticti. Pleurostict scarabs 
were characterized by having most of the abdominal spiracles 
situated on the upper portion of the sternites (Ritcher 1969; 
Woodruff  1973) and included taxa whose adults feed on leaves, 
fl owers and pollen, and whose larvae feed primarily on roots 
and decaying wood. Laparostict scarabs, on the other hand, 
were characterized by having most of the abdominal spiracles 
located on the pleural membrane between the tergites and ster-
nites (Ritcher 1969) and included taxa whose adults and larvae 
feed on dung, carrion, hides, and feathers. Th e position of the 
spiracles, however, is not a consistent character (Ritcher 1969), 
and, in recent years, subfami lies and tribes that were once in-
cluded in the Laparosticti have been raised to higher taxonomic 
status (family and subfamily, respectively).

Th e composition of the Scarabaeoidea remains a topic of 
debate. Lawrence and Newton (1995) proposed 13 families 
(12 found in the Nearctic, Belohinidae are Madagascan), and 
Scholtz and Browne (1996) and Browne and Scholtz (1995, 
1998, 1999) proposed 13 families (all Nearctic, including Bol-
boceratidae; Belohinidae were not addressed). In this work we 
follow, with some hesitation, the system of Lawrence and New-
ton (1995) and treat the Scarabaeoidea as including 12 Nearctic 
families (eight or nine of which were previously considered sub-
families of the family Scarabaeidae, and one of which was previ-
ously considered a subfamily of the Lucanidae). Our reluctance 
to accept elevation of new families within the Scarabaeoidea 
stems from the fact that: 1) there have been no comprehensive 
taxonomic treatments of all higher categories of scarabaeoids 
(families and subfamilies) and, 2) there are few comprehensive, 
rigorous, phylogenetic analyses of higher scarabaeoid groups 
and, thus, a lack of synapomorphic characters that establish a 
basis for uniform fa milial and subfamilial levels. We prefer to 

see clades delimited by shared derived characters before the ele-
vation of certain taxa to family level. Despite our reluctance to 
accept this classifi cation system, we have little basis for disput-
ing the validity of current taxonomic conclusions other than the 
fact that some of these taxonomic conclusions have been based 
on narrow taxonomic frameworks (only scarab taxa from cer-
tain geographic regions rather than all scarab groups) or based 
on few characters or suites of characters.

Underlying the classifi cation problem is, of course, the 
fact that we are dealing with constructs that are 200 years 
old and that pre-date evolutionary theory. Linnaean classifi -
cations were based on overall morphological similarity rather 
than shared, derived characters. Th us, some groups within the 
scarabaeoids are not monophyletic lineages; instead, they are 
groups that were created historically because they superfi cially 
resembled each other. Our system of classifi cation needs to 
convey information and con cepts and allow for easy retrieval 
of information. Whether a cer tain taxon is classifi ed at the 
level of family or subfamily may be trivial if we can continue 
to convey the needed information. We remain apprehensive 
that the trend of elevation to many families within the Scara-
baeoidea will result, at least in the short term, in a net loss in 
retrievability of information.

Despite the considerable debate, phylogenetic analyses of 
scarabaeoid higher categories are on-going and their results 
bring us closer to understanding relationships of the groups. A 
pre liminary “total evidence” phylogenetic analysis of 13 fam-
ilies of Scarabaeoidea (excluding Belohinidae, including Bol-
boceratidae) and most of the subfamilies was conducted us-
ing 134 adult and larval characters (Brown and Scholtz 1999). 
Results of this analy sis showed that the superfamily Scarabae-
oidea is comprised of three major lineages: the glaresid lineage 
that consists of only the family Glaresidae; the passalid lineage 
that consists of two major lines—a glaphyrid line (containing 
Glaphyridae, Passalidae, Lucanidae, Diphyllostomatidae, Trog-
idae, Bolboceratidae, and Pleocomidae), and a geotrupid line 
(containing Geotrupidae, Ochodaeidae, Ceratocanthidae, and 
Hybosoridae); and the scarab lineage (containing Aphodiinae, 
Scarabaeinae, Orphninae, Melolonthinae, Rutelinae, Dynasti-
nae, and Cetoniinae).

Th e series Scarabaeiformia is comprised exclusively of the 
superfamily Scarabaeoidea. Monophyly of the group is well 
founded and undisputed (Lawrence and Britton 1991). Th e 
sis ter group for the Scarabaeoidea, however, is not resolved 
and continues to be debated. Two groups are considered: the 
Staphyliniformia and the Dascilloidea. Th e Scarabaeoidea and 
Staphyliniformia share characters of the wing venation and 
the abdomen that are not present in the dascilloids (Kukalová-
Peck and Lawrence 1993). Th e Scarabaeoidea and Dascilloidea 
share similar larval characters (lack of urogomphi that are pres-
ent in Staphyliniformia, cribriform spiracles, separate galea and 
lacinia) and adult characters (form of the ommatidium, male 
genitalia, mouthparts) (Scholtz et al. 1994). Lawrence and 
Newton (1982) argued that similarities in the Dascilloidea and 
Scarabaeoidea are attributable to either plesiomorphic or con-
vergent characters that are associated with soil-dwelling habits.
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Distribution. Th e superfamily Scarabaeoidea is one of the 
largest superfamilies in the Coleoptera and includes approxi-
mately 2,200 genera and about 31,000 species worldwide 
(Dalla Torre 1912–1913; Endrodi 1985; Hanski and Cambe-
fort 1991; Krikken 1984; Lawrence 1982; Machatschke 1972; 
Scholtz 1982). While some of the smaller groups are well 
known worldwide (e.g., Geotrupidae and Trogidae), some other 
groups (e.g., Scarabaeidae that comprises 91% of the Scarabae-
oidea) cannot be identifi ed to even genus-level with reliability.

In the Nearctic region, the taxonomy of most scarabae-
oids is now fairly well known although there remain a few ar-
eas of uncertainty. For example, the phylogenetic position of 
both the Pleocomidae and the Hopliini needs to be addressed. 
In this work, there are numerous changes in the author and/or 
date of many genera and even some higher categories since Ar-
nett (1968). Th ese are the result of greater scrutiny of the orig-
inal literature rather than accepting at face value the often er-
roneous or incom plete information provided in older catalogs 
and faunal works.

Th ere are approximately 170 genera and 2,000 species in 
the United States, Canada, and Nearctic Mexico. Smith (2001) 
pro vided a checklist of Nearctic scarabaeoids. Regional works: 
Blatchley 1910; Loding 1945; Saylor 1948; Edwards 1949; 
Helgesen and Post 1967; Hatch 1971; Woodruff  1973; Kirk 
and Balsbaugh 1975; Shook 1978; Lago et al. 1979; Ratcliff e 
1991; Downie and Arnett 1996; Morón et al. 1997; Harpoot-
lian 2001.

Summary of the Families and Subfamilies of 
Scarabaeoidea of the United States, Canada, 

and Nearctic Mexico
23. Lucanidae 

Lucaninae 
Nicaginae 
Syndesinae

24. Diphyllostomatidae
25. Passalidae
26. Glaresidae
27. Trogidae
28. Pleocomidae
29. Geotrupidae 

Bolboceradnae 
Geotrupinae

30. Ochodaeidae 
Ochodaeinae 
Chaetocanthinae

31. Hybosoridae
32. Ceratocanthidae
33. Glaphyridae
34. Scarabaeidae 

Aphodiinae 
Scarabaeinae 
Melolonthinae 
Rutelinae 
Dynastinae 
Cetoniinae

Bibliography
ARNETT, R. H., Jr. 1968. Th e beetles of the United States. 

A Manual for Identifi cation. Th e American Entomological 
Institute, Ann Arbor, MI, 1112 pp.

BAKER, C. W. 1968. Larval taxonomy of the Troginae in 
North America with notes on biologies and life histories 
(Co leoptera: Scarabaeidae). United States National Mu-
seum Bulletin, 279:1–79.

BLATCHLEY, W. S. 1910. An illustrated descriptive catalogue 
of the Coleoptera or beetles known to occur in Indiana. 
Indiana Department of Geology and Natural Resources 
Bulletin, 1:1–1386.

BROWNE, D. J. and C. H. SCHOLTZ. 1995. Phylogeny of 
the families of Scarabaeoidea (Coleoptera) based on char-
acters of the hindwing articulation, hindwing base and 
wing venation. Systematic Entomology, 20:145–173.

BROWNE J. and C. H. SCHOLTZ.1998. Evolution of the 
scarab hindwing articulation and wing base: A contribu-
tion toward thephylogenyofthe Scarabaeidae (Scarabae-
oidea: Coleoptera). Systematic Entomology, 23:307–326.

BROWNE, J. and C. H. SCHOLTZ. 1999. A phylogeny of 
the families of Scarabaeoidea (Coleoptera). Systematic 
Entomol ogy, 24: 51–84.

DALLA TORRE, K. W. von. 1912–1913. Scarabaeidae: 
Melolonthinae. Coleopterorum Catalogus, pars 45, 47, 
49, 50:1–450. W. Junk. Berlin.

DOWNIE, N. M. and R. H. ARNETT, Jr. 1996. Th e bee-
tles of Northeastern North America, volumes 1 and 2. Th e 
Sandhill Crane Press. Gainesville, FL, 1721 pp.

EDWARDS, J. G. 1949. Coleoptera or beetles east of the Great 
Plains. Edwards Brothers. Ann Arbor, MI, 181 pp.

ENDRÖDI, S. 1985. Th e Dynastinae of the World. W. Junk. 
London, 800 pp.

HANSKI, I. and Y. CAMBEFORT. 1991. Dung beetle ecol-
ogy. Princeton University Press. Princeton, NJ, 481 pp.

HARPOOTLIAN, P. J. 2001. Scarab beetles (Coleoptera: Scar-
abaeidae) of South Carolina. Biota of South Carolina, Vol-
ume 2. Clemson University. Clemson, SC, 157 pp.

HATCH, M. H. 1971. Th e beetles of the Pacifi c Northwest, 
part 5. University of Washington Publication in Biology, 
16:1–662.

HELGESEN, R. G. and R. L. POST. 1967. Saprophagous 
Scarabaeidae (Coleoptera) of North Dakota. North Da-
kota Insects, Publication Number 7:1–60.

HOWDEN, H. F. 1955. Biology and taxonomy of North 
Ameri can beetles of the subfamily Geotrupinae with re-
visions of the genera Bolbocerosoma, Eucanthus, Geotrupes 
and Peltotrupes (Scarabaeidae). Proceedings of the United 
States National Museum, 104:151–319.

HOWDEN, H. F. 1964. A Catalog of the Coleoptera of Amer-
ica North of Mexico. Family Scarabaeidae. Subfamily: 



4 Jameson & Ratcliff e in American Beetles, v. 2 (2002)

Geotrupinae. United States Department of Agriculture, 
Ag riculture Handbook 529-34a, 17 pp.

HOWDEN, H. F. 1979. A revision of the Australian genus 
Blackburnium Boucomont (Coleoptera: Scarabaeidae:
Geotrupinae). Australian Journal of Zoology, Supplemen-
tary Series, 72:1–88.

HOWDEN, H. F. 1985a. A revision of the South American ge-
nus Parathyreus Howden and Martínez (Coleoptera: Scar-
abaeidae: Geotrupinae). Coleopterists Bulletin, 39:161–
173.

HOWDEN, H. F. 1985b. A revision of the South American 
species in the genus Neoathyreus Howden and Martínez 
(Coleoptera, Scarabaeidae, Geotrupinae). Contributions 
of the American Entomological Institute, 21:1–95.

HOWDEN, H. F. 1992. A revision of the Australian beetle 
genera Eucanthus Westwood, Bolbobaineus Howden and 
Cooper, Australobolbus Howden and Cooper and Gille-
tus Boucomont (Scarabaeidae:Geotrupinae). Invertebrate 
Taxonomy, 6:605–717.

HOWDEN, H. F. and J. B. COOPER. 1977. Th e generic 
classifi  cation of the Bolboceratini of the Australian Re-
gion, with descriptions of four new genera (Scarabaeidae: 
Geotrupinae). Australian Journal of Zoology, Supplemen-
tary Series, 50:1–50

HOWDEN, H. F. and A. MARTÍNEZ. 1978. A review of the 
New World genus Athyreus MacLeay (Scarabaeidae, Geo-
trupinae, Athyreini). Contributions of the American En-
tomological Institute, 15:1–70.

JAMESON, M. L. 1990. Revision, phylogeny and biogeog-
raphy of the genera Parabyrsopolis Ohaus and Viridimicus 
(new genus) (Coleoptera: Scarabaeidae: Rutelinae). Cole-
opterists Bulletin, 44:377–422.

JAMESON, M. L. 1996. Revision and phylogeny of the 
Neotro pical genus Cnemida (Coleoptera: Scarabaeidae: 
Rutelinae). Insecta Mundi, 10:285–315.

JAMESON, M. L. 1998. Phylogenetic analysis of the subtribe 
Rutelina and revision of the Rute/a generic groups (Co-
leoptera: Scarabaeidae: Rutelinae: Rutelini). Bulletin of 
the University of Nebraska State Museum, 14:1–184.

JAMESON, M. L., B. C. RATCLIFFE and M. A. MORÓN. 
1994. A synopsis of the Neotropical genus Calomacras-
pis Bates with a key to larvae of the American genera of 
Rutelini (Coleoptera: Scarabaeidae: Rutelinae). Annals of 
the Entomological Soci ety of America, 87:43–58.

KIRK, V. M. and E. U. BALSBAUGH, Jr. 1975. A list of the 
beetles of South Dakota. South Dakota State University, 
Agricultural Experiment Station, Technical Bulletin Num-
ber 42, 137pp.

KRELL, F.-T. 1993. Phylogenetisch-systematische revision des 
Genus Temnorhynchus Hope, 1837 (Coleoptera: Scarabae-
oidea:Melolonthidae: Dynastinae: Pentodontini). 1. Teil: 
Phylogenetische Analyse, mit Anmerkunge zur phylogene-

tisch-sytematischen Methodologie. Beitrage zur Entomol-
ogie, 43:237–318.

KRIKKEN, J. 1984. A new key to the suprageneric taxa in 
the beetle family Cetoniidae, with annotated lists of the 
known genera. Zoologische Verhandelingen, No. 210:1–
75.

KUKALOVÁ-PECK, J. and J. F. LAWRENCE. 1993. Evolu-
tion of the hind wing in Coleoptera. Canadian Entomolo-
gist, 125:181–258.

LAGO, P. K., R. L. POST and C. Y. OSETO. 1979. Th e 
Phytopha gous Scarabaeidae and Troginae (Coleoptera) of 
North Da kota. North Dakota Insects, Publication No. 12. 
Schafer-Post Series, Bismarck, North Dakota, 131 pp.

LAWRENCE, J. F. 1982. Coleoptera, Pp. 482–553. In: S. P. 
Parker, ed. Synopsis and Classifi cation of Living Organ-
isms. Vol. 2. McGraw-Hill. New York.

LAWRENCE, J. F. and E. B. BRITTON. 1991. Coleoptera. 
Pp. 543–683. In: Th e Insects of Australia, 2nd edition. 
Volume 1. Melbourne University Press. Carlton.

LAWRENCE, J. F. and A. F. NEWTON, Jr. 1982. Evolution 
and classifi cation of beetles. Annual Review of Entomol-
ogy and Systematics, 13:261–290.

LAWRENCE, J. F. and A. F. NEWTON, Jr. 1995. Fami-
lies and subfamilies of Coleoptera (with selected genera, 
notes, refer ences and data on family-group names). Pp. 
779–1006. In: J. Pakaluk and S. A. Slipínski, eds. Biology, 
Phylogeny, and Classifi cation of Coleoptera. Papers Cele-
brating the 80th Birthday of Roy. A. Crowson. Muzeum i 
Instytut Zoologii PAN. Warsaw, 1092 pp.

LODING, H. P. 1945. Catalogue of the beetles of Alabama. 
Alabama Geological Survey Monograph, 11:1–172.

MACHATSCHKE, J. W. 1972. Scarabaeoidea: Melolonthi-
dae, Rutelinae. Coleopterorum Catalogus Supplementa, 
66: 1–361.

MORÓN, M. A., B. C. RATCLIFFE, and C. DELOYA. 
1997. Atlas delos escarabajos de México. Coleoptera: La-
mellicornia. Vol. 1. Familia Melolonthidae. Subfamilias 
Rutelinae, Dynastinae, Cetoniinae, Trichiinae, Valginae y 
Melolonthinae. Sociedad Mexicana de Entomología, Mex-
ico 280 pp.

RATCLIFFE, B. C. 1976. A revision of the genus Strategus 
(Coleoptera: Scarabaeidae). Bulletin of the University of 
Ne braska State Museum, 10: 93–204.

RATCLIFFE, B. C. 1991. Th e scarab beetles of Nebraska. Bul-
letin of the University of Nebraska State Museum, 12:1–
333.

RATCLIFFE, B. C. and A. C. DELOYA. 1992. Th e biogeog-
raphy and phylogeny of Hologymnetis (Coleoptera: Scara-
baeidae: Cetoniinae) with a revision of the genus. Coleop-
terists Bul letin, 46:161–202.

RITCHER, P. O. 1969. Spiracles of adult Scarabaeoidea (Co-
leoptera) and their phylogenetic signifi cance. I. Th e 



Superfamily SCARABAEOIDEA Latreille 1802:  INTRODUCTION 5

abdomi nal spiracles. Annals of the Entomological Society 
of America, 62:869–880.

SAYLOR, L. W. 1948. Contributions toward a knowledge of 
the insect fauna of lower California. No. 10. Coleoptera, 
Scarabaeidae. Proceedings of the California Academy of 
Sciences. Series 4, 24:337–374.

SCHOLTZ, C. H. 1982. Catalogue of the world Trogidae (Co-
leoptera: Scarabaeoidea). Republic of South Africa, Depart-
ment of Agriculture and Fisheries, Entomology Memoire, 
54:1–27.

SCHOLTZ, C. H. 1986. Phylogeny and systematics of the 
Trogidae (Coleoptera: Scarabaeoidea). Systematic Ento-
mology, 11:355–363.

SCHOLTZ, C. H. 1990. Phylogenetic trends in the Scarabae-
oidea (Coleoptera). Journal of Natural History, 24:1027–
1066.

SCHOLTZ, C. H. 1991. Descriptions of larvae of Australian 
Omorgus Erichson, with implications for the phylogeny 
of the Trogidae (Insecta: Coleoptera). Invertebrate Taxon-
omy, 5:827–835.

SCHOLTZ, C. H. 1993. Descriptions of larvae of African 
Trogidae (Coleoptera), with implications for the phylog-
eny of the family. African Entomology, 1:1–13.

SCHOLTZ, C. H., D. J. BROWNE andj. KUKALOVÁ-
PECK 1994. Glaresidae, archeopteryx of the Scarabae-
oidea (Co leoptera). Systematic Entomology, 19:259–277.

SCHOLTZ, C. H. and D. J. BROWNE. 1996. Polyphyly in 
the Geotrupidae (Coleoptera: Scarabaeoidea): a case for 
a new family Bolboceratidae. Journal of Natural History, 
30:597–614.

SCHOLTZ, C. H. and S. PECK. 1990. Description of a Poly-
noncus Burmeister larva, with implications for phylogeny 
of the Trogidae (Coleoptera: Scarabaeoidea). Systematic 
Entomol ogy, 15:383–389.

SHOOK, G. A. 1978. Records of some scarabs from Idaho 
(Coleoptera: Scarabaeidae). Coleopterists Bulletin, 32:52.

SMITH, A. B. T. 2001. Checklist of the Scarabaeoidea of the 
Nearctic Realm (Includes Canada, the continental United 
States, and the following states of northern Mexico: Baja 
California, Baja California Sur, Chihuahua, Coahuila de 
Zaragoza, Durango, Nuevo Leon, Sinaloa, Sonora, Tam-
aulipas, and Zacatecas). 
URL: http://www-museum.unl.edu/research/entomology/nearctic.htm 

VAURIE, P. 1955. A revision of the genus Trox in North Amer-
ica. Bulletin of the American Museum of Natural History, 
106:1–89.

WOODRUFF, R. E. 1973. Th e scarab beetles of Florida (Co-
leoptera: Scarabaeidae). Part. I. Th e Laparosticti (subfam-
ilies: Scarabaeinae, Aphodiinae, Hybosorinae, Ochodaei-
nae, Geotrupinae, Acanthocerinae). Arthropods of Florida 
and Neighboring Land Areas, 8:1–220.

Acknowledgments. Mary Liz Jameson and Brett Ratcliff e 
thank our scientifi c illustrators, Mark Marcuson and Angie 
Fox, for their fi ne work. Al Newton, Margaret Th ayer, Philip 
Harpootlian, and Andrew Smith are especially acknowledged 
for assistance with resolving authorship of some taxa and nu-
merous grammatical corrections. For assistance with the keys 
and other aspects of the manuscript, we thank Andrew Smith, 
Federico Ocampo, William Warner, and Charles Brodel. Our 
development of the scarabaeoid chapters was supported by a 
NSF/PEET grant (DEB9712447) to B. C. Ratcliff e and M. L. 
Jameson. Parts of the Dynastinae treatment were supported by 
a NSF/BS&I grant (DEB9870202) to B. C. Ratcliff e.


