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Figure 2.09. Number of specimens of Cyclocephala borealis captured in light traps at all locations in 2009
and 2010. No specimens of C. borealis were collected from the Walker Golf Course and the Cliffs CEGR.
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Figure 2.10. Number of specimens of Cyclocephala lurida captured in light traps at all locations in 2009
and 2010.
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Figure 2.11. Number of specimens of Dyscinetus morator captured in light traps at all locations in 2009
and 2010.
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Figure 2.12. Number of specimens of Euetheola humilis captured in light traps at all locations in 2009 and
2010.
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Figure 2.13. Number of specimens of Tomarus gibbosus gibbosus captured in light traps at all locations in

2009 and 2010.
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Figure 2.14. Number of specimens of Phyllophaga spp. (excluding P. impar) captured in light traps at all
locations in 2009 and 2010.
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Figure 2.15. Number of specimens of Phyllophaga impar captured in light traps at Camden Country Club
in 2009 and 2010. Specimens of P. impar were collected only at Camden Country Club.
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Figure 2.16. Number of specimens of Maladera castanea captured in light traps at all locations in 2009

and 2010.
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Figure 2.17. Number of specimens of Serica georgiana georgiana captured in light traps at all locations in
2009 and 2010.
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Figure 2.18. Number of specimens of Anomala flavipennis flavipennis captured in light traps at all
locations in 2009 and 2010. No specimens of A. flavipennis flavipennis were collected at the Cliffs CEGR.
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Figure 2.19. Number of specimens of Anomala marginata captured in light traps at all locations in 2009
and 2010.
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Figure 2.20. Number of specimens of Anomala parvula captured in light traps at all locations in 2009 and
2010. No specimens of A. parvula were collected at the Cliffs CEGR and the Walker Golf Course.

57



30
25
20
= Camden Country Club
15 h‘
0 = Cliffs CEGR
35 ] ] Country Club of South
Carolina
0 1
~CTET Y¥35S 2SS E Y83 Walker Golf Course
2'7'7'74:@@5'2'7'?'?4::00
T FIF49 2892287
= — (] % = &
[}
[}

seasonal activity 2009, 2010

Figure 2.21. Number of specimens of Pelidnota punctata captured in light traps at all locations in 2009 and
2010.
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Figure 2.22. Number of specimens of Hybosorus illigeri captured in light traps at all locations in 2009 and
2010.
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Table 2.1. Species of Scarabaeoidea captured in South Carolina during 2009-2010. Sex ratios per trap in
2009 are given as % males in rows listing species. Specimens captured in 2010 were not sexed.
Percentage of specimens captured per trapping method is listed in rows beneath species by column.

Taxon light flight pitfall =total

Aphodiinae 55,690 48 1,764 57,502
97 % <1% >2%

Ceratocanthidae - - - -

Ceratocanthus aeneus (MacLeay) 1(100%) 0 0 1
100% 0% 0%

Germarostes aphodioides (I1liger) 2(2010) 0 0 2
100% 0% 0%

Germarostes globosus (Say) 4(50%) 0 0 4
100% 0% 0%

Geotrupidae - - - -

Bolbocerasoma farctum (Fabricius) 2(2010) 2(2010) 0 4
50% 50% 0%

Bolboceras thoracicornis (Wallis) 1(100%) 4(2010) 0 5
20% 80% 0%

Eucanthus lazarus (Fabricius) 6(50%) 0 0 6
100% 0% 0%

Geotrupes blackburnii blackburnii 5(25%) 2(100%) 1(100%) 8

(Fabricius)
63% 25% 12%

Geotrupes egeriei Germar 1(2010) 0 0 1
100% 0% 0%

Hybosoridae - - - -

Hybosorus illigeri Reiche 1,091 (34%) 8(75%) 72(52%) 1,171
93% 1% 6%

Lucanidae - - - -

Dorcus brevis (Say) 1(2010) 0 0 1
100% 0% 0%

Passalidae - - - -

Odontotaenius disjunctus (1lliger) 1(2010) 0 0 1
100% 0% 0%

Scarabaeidae - - - -

Anomala flavipennis flavipennis 372(80%) 6(100%) 0 378

Burmeister
98% 2% 0%

Anomala innuba (Fabricius) 123(27%) 16(62%) 0 139
88% 12% 0%

Anomala marginata (Fabricius) 386(40%) 3(100%) 2(2010) 391
<99% 0% >1%

Anomala oblivia Horn 2(2010) 3(0%) 0 5
40% 60% 0%

Anomala parvula Burmeister 233(97%) 4(100%) 0 237
98% 2% 0%

Anomala umbra Casey 82(91%) 7(100%) 0 89
92% 8% 0%
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Table 2.1. continued

Anomala undulata Melsheimer 41(29%) 1(2010) 1(2010) 43
95% 5% 5%

Aphonus castaneus (Melsheimer) 1(100%) 0 0 1
100% 0% 0%

Ateuchus histeroides Weber 1(2010) 0 0 1
100% 0% 0%

Canthon depressipennis LeConte 1(100%) 58(21%) 0% 59
2% 98% 0%

Canthon pilularius (L.) 0 5(2010) 0 5
0% 100% 0%

Canthon vigilans LeConte 23(100%) 19(73%) 0 42
48% 52% 0%

Copris minutus (Drury) 5(100%) 0 0 5
100% 0% 0%

Cotinis nitida (L.) 0 84(88%) 3(100%) 87
0% 97% 3%

Cyclocephala borealis Arrow 296(97%) 27(93%) 3(100%) 326
91% 8% 1%

Cyclocephala lurida Bland 1,316(98%) 56(98%) 1(100%) 1,373
>99% <1% <1%

Deltochilum gibbosum gibbosum 0 5(0%) 0 5

(Fabricius)
0% 100% 0%

Dichelonyx linearis (Gyllenhal) 1(100%) 0 0 1
100% 0 0

Dichotomius carolinus (L.) 3(2010) 5(2010) 0 8
38% 62% 0%

Diplotaxis harperi Blanchard 1(2010) 0 0 1
100% 0% 0%

Diplotaxis liberta (Germar) 65(24%) 0 0 65
100% 0% 0%

Diplotaxis punctatarugosa Blanchard 5(100%) 0 0 5
100% 0% 0%

Dynastes tityus (L.) 4(0%) 0 0 4
100% 0% 0%

Dyscinetus morator (Fabricius) 4,413(43%) 30(53%) 212(49%) 4,655
95% 1% 4%

Euetheola humilis (Burmeister) 3,265(48%) 174(70%) 795(62%) 4,234
75% 5% 20%

Euphoria inda (L.) 0 17(71%) 0 17
0% 100% 0%

Euphoria herbacea (Olivier) 1(2010) 31(52%) 0% 32
3% 97% 0%

Euphoria sepulcralis (Fabricius) 0 62(76%) 0 62
0% 100% 0%

Macrodactylus angustatus (Beauvois) 17(75%) 0 0 17
100% 0% 0%

Macrodactylus subspinosus (Fabricius) 1(2010) 0 0 1
100% 0% 0%
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Table 2.1. continued

Maladera castanea (Arrow) 706(95%) 26(100%) 0 732
96% 4% 0%

Melanocanthon bispinatus (Robinson) 0 14(2010) 0% 14
0% 100% 0%

Onthophagus concinnus Laporte 0 61(2010) 0 61
0% 100% 0%

Onthophagus depressus Harold 14(57%) 0 0 14
100% 0% 0%

Onthophagus gazella (Fabricius) 81(58%) 0 0 81
100% 0% 0%

Onthophagus hecate hecate (Panzer) 0 288(44%) 53(49%) 341
0% 84% 16%

Onthophagus orpheus orpheus (Panzer) 0 3(100%) 0 3
0% 100% 0%

Onthophagus striatulus striatulus (Say) 0 2(100%) 0 2
0% 100% 0%

Onthophagus subaeneus (Beauvois) 0 18(2010) 0 18
0% 100% 0%

Onthophagus taurus (Schreber) 0 2(100%) 0 2
0% 100% 0%

Onthophagus tuberculifrons Harold 0 13(2010) 0 13
0% 100% 0%

Parastasia brevipes (LeConte) 5(100%) 0 0 5
100% 0% 0%

Pelidnota punctata (L.) 336(21%) 8(2010) 0 344
74% 26% 0%

Phanaeus igneus MacLeay 0 61(44%) 3(100%) 64
0% 98% 2%

Phanaeus triangularis triangularis (Say) 0 1(2010) 0 1
0% 100% 0%

Phanaeus vindex MacLeay 0 5(2010) 0 5
0% 100% 0%

Phileurus valgus valgus (L.) 1(0%) 0 0 1
100% 0% 0%

Phyllophaga aemula (Horn) 1(100%) 12(66%) 0 13
8% 92% 0%

Phyllophaga anxia (LeConte) 38(81%) 0 0 38
100% 0% 0%

Phyllophaga crenulata (Froelich) 78(100%) 0 0 78
100% 0% 0%

Phyllophaga diffinis (Blanchard) 1(2010) 0 0 1
100% 0% 0%

Phyllophaga drakii (Kirby) 2(100%) 0 0 2
100% 0% 0%

Phyllophaga ephilida (Say) 29(100%) 6(83%) 0 35
82% 18% 0%

Phyllophaga fervida (Fabricius) 10(88%) 0 0 10
100% 0% 0%
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Table 2.1. continued

Phyllophaga forsteri (Burmeister) 6(100%) 0 0 6
100% 0% 0%

Phyllophaga hirsuta (Knoch) 5(100%) 0 0 5
100% 0% 0%

Phyllophaga hirticula (Knoch) 1(2010) 0 0 1
100% 0% 0%

Phyllophaga ilicis (Knoch) 5(100%) 0 0 5
100% 0% 0%

Phyllophaga impar Davis 289(100%) 13(100%) 0 302
94% 6% 0%

Phyllophaga inepta Horn 3(100%) 0 0 3
100% 0% 0%

Phyllophaga knochii (Schonherr and 1(0%) 0 0 1

Gyllenhal)
100% 0% 0%

Phyllophaga latifrons (LeConte) 59(31%) 7(71%) 0 66
89% 11% 0%

Phyllophaga mariana Fall 1(100%) 0 0 1
100% 0% 0%

Phyllophaga omani Sanderson 10(100%) 0 0 10
100% 0% 0%

Phyllophaga parvidens (LeConte) 2(100%) 0 0 2
100% 0% 0%

Phyllophaga prununculina (Burmeister) 84(64%) 3(66%) 0 87
97% 3% 0%

Phyllophaga quercus (Knoch) 42(94%) 0 0 42
100% 0% 0%

Phyllophaga ulkei (Smith) 1(2010) 0 0 1
100% 0% 0%

Phyllophaga uniformis (Blanchard) 45(77%) 16(82%) 1(100%) 62
73% 26% 1%

Plectris aliena Chapin 17(100%) 12(83%) 0 29
59% 41% 0%

Polyphylla comes Casey 9(100%) 0 0 9
100% 0% 0%

Polyphylla occidentalis (L.) 21(62%) 0 0 21
100% 0% 0%

Popillia japonica Newman 5(2010) 26(69%) 6(66%) 37
14% 69% 17%

Serica aspera Dawson 16(100%) 0 0 16
100% 0% 0%

Serica carolina Dawson 3(2010) 0 0 3
100% 0% 0%

Serica georgiana georgiana Leng 213(98%) 0 5(100%) 218
98% 0% 2%

Serica sericea (1lliger) 1(2010) 0 0 1
100% 0% 0%

Serica vespertina Gyllenhal 6(100%) 0 0 6
100% 0% 0%
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Table 2.1. continued

Stephanucha areata (Fabricius) 0 7(29%) 0 7
0% 100% 0%

Strategus splendens (Beauvois) 1(100%) 0 0 1
100% 0% 0%

Strigoderma pygmaea (Fabricius) 0 1(100%) 0 1
0% 100% 0%

Tomarus gibbosus gibbosus (De Geer) 386(56%) 28(46%) 2(100%) 416
93% <7% >1%

Tomarus neglectus (LeConte) 1(100%) 0 0 1
100% 0% 0%

Trichiotinus bibens (Fabricius) 0 3(50%) 0 3
0% 100% 0%

Trigonopeltastes delta (Forster) 0 9(66%) 0 9
0% 100% 0%

Valgus canaliculatus (Fabricius) 1(2010) 0 0 1
100% 0% 0%

Xyloryctes jamaicensis (Drury) 14(50%) 0 0 14
100% 0% 0%

Trogidae - - - -

Omorgus suberosus (Fabricius) 55(73%) 2(100%) 0 57
96% 4% 0%

Trox affinis Robinson 1(2010) 0 0 1
100% 0% 0%

Trox foveicollis Harold 0 1(2010) 0 1
0% 100% 0%

Trox hamatus Robinson 4(50%) 0 0 4
100% 0% 0%

Trox unistriatus Beauvois 4(100%) 0 0 4
100% 0% 0%

Trox variolatus Melsheimer 1(100%) 0 0 1
100% 0% 0%

Grand total excluding Aphodiinae: - - - -

7 families and 104 species in 47 genera 14,388 1,277 1,160 16,825
85% 8% 7% -

Total species captured per trap: 83 species 52 species 15 species -

Grand total including Aphodiinae: 70,078 1,325 2,924 74,327
94% 2% 4% -
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Table 2.2. Months during which scarabaeoid species were captured in flight-intercept traps at each

sampling location.

Florence Camden Marietta Clemson
Aphodiinae August July - August
Anomala - - - R
flavipennis May-June June - -
flavipennis
innuba - June - -
marginata July June - -
oblivia June - - -
parvula - June - -
umbra - June - -
undulata April, July April April-May -
Bolboceras - - - -
thoracicornis - March, May - -
Bolbocerasoma
farctum July-August - - -
Canthon - - R R
depressipennis Apr-May, Jul.-Aug | August - -
pilularius May-July - - -
vigilans May-September - - -
Copris - - - -
minutus March - - -
Cotinis - - - -
nitida - July July-August July-August
Cyclocephala - - - -
lurida - June-July - July
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Table 2.2. continued

Florence Camden Marietta Clemson
Deltochilum - - - -
gibbosum May - - .
gibbosum
Dichotomius - - - -
carolinus July-September - June -
Dyscinetus - - - R
morator June-July - - -
Euetheola - - - -
humilis March- October March-October March-November March-November
Euphoria - - - -
herbacea May, July June- August - -
inda March March-June April-May April
sepulcralis April-May May May-June -
Geotrupes - - i _
blackburnii March - - -
blackburnii
egeriei - July - -
Hybosorus - - - -
illigeri May-June June - -
Tomarus - - - -
gibbosus gibbosus | May-June, August | - June -
Maladera - - - .
castanea - May July-August July
Melanocanthon - - - -
bispinatus April-August June- August - -
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Table 2.2. continued

Florence Camden Marietta Clemson
Onthophagus - - - -
concinnus March-April March-August - -
hecate hecate March-April, March-August April -
Aug.

orpheus orpheus - June, August - -
striatulus striatulus | - August April -
subaeneus - March-April - -
taurus - - April -
tuberculifrons - March - -
Phanaeus - - - -
igneus April-September - - -
triangularis August - - -
triangularis

vindex May, July-August | - - -
Phyllophaga - - - -
aemula - - June -
ephilida - - - July
impar - April - -
latifrons June - - -
prununculina May-June June - -
uniformis June-July - - -
Plectris - - - -
aliena June - - -
Popillia - - - -
Jjaponica - June June -
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Table 2.2. continued

Florence

Camden

Marietta

Clemson

Serica

georgiana
georgiana

Strigoderma

pygmeae

June

Trichiotinus

bibens

May

Trigonopeltastes

delta

June, August

Trox

foveicollis

April
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Table 2.3. Months during which scarabaeoid species were captured in pitfall traps at each sampling

location.

Florence

Camden

Marietta

Clemson

Aphodiinae

March-November

March-November

March-November

March-November

Anomala

marginata

June

undulata

Canthon

vigilans

May, August, Oct.

Cotinis

nitida

Cyclocephala

borealis

lurida

July

Dyscinetus

morator

April

April-May

April-July

April-August

Euetheola

humilis

April-October

May-June,Oct- No.

June, July

April-October

Geotrupes

blackburnii
blackburnii

October

Hybosorus

illigeri

August

July-August

July

Tomarus

gibbosus gibbosus

May

Onthophagus

hecate hecate

June-July
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Table 2.3. continued

Florence Camden Marietta Clemson
Phyllophaga - - - -
uniformis June - - -
Phanaeus - - - -
igneus May - - -
Popillia - - - -
Jjaponica - - - June
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CHAPTER THREE
NEW STATE RECORD FOR PHYLLOPHAGA INEPTA (HORN) (COLEOPTERA:

SCARABAEIDAE: MELOLONTHINAE) FROM SOUTH CAROLINA

Phyllophaga (sensu lato) Harris is one of the most speciose genera of the family Scarabaeidae in
the New World, consisting of 861 extant species in 10 subgenera (Evans and Smith 2009). Many species
are significant pests of horticultural plants in the adult stage, and the larvae consume roots of turfgrasses
and other plants. Evans and Smith (2009) recorded 214 species of Phyllophaga in eight subgenera from the
United States. The most recent regional work listed 55 species occurring in the state of South Carolina

(Harpootlian 2001).

Specimens of P. inepta were collected as part of a larger study examining species composition and
seasonal abundance of Scarabaeoidea at golf courses in South Carolina. Samples were collected weekly for
two years from pitfall, light, and flight-intercept traps at the Country Club of South Carolina (Florence,
SC), Camden Country Club (Camden, SC), Walker Golf Course (Clemson, SC), and The Cliffs Center for
Environmnetal Golf Research (Marietta, SC). Each sampling site is in a unique physiographic region of the
state, from the coastal plain at the Country Club of South Carolina to the mountains at the Cliffs CEGR.
Specimens were identified based on morphological descriptions and genitalia illustrations by Luginbill and

Painter (1953), and were placed in the Clemson University Arthropod Collection.

On 23 July and 6 August 2010, one male specimen of P. inepta Horn was captured at the Cliffs
CEGR (35°05°38.62” N, 82°27°59.95” W) in the southern Appalachian Mountains in Marietta, Greenville
Co., South Carolina, using a light trap equipped with a 22 watt, circline, black-light tube. An additional
male was captured on 20 August 2010 at the Country Club of South Carolina (34°14°59.81” N,
79°40°34.96” W) in Florence, Florence Co., South Carolina. These captures constitute a new state record

for P. inepta.

Little is recorded on the distribution of P. inepta, although Luginbill and Painter (1953) listed the

species as being taken mainly in the central Mississippi Valley. Phyllophaga inepta previously was
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reported from Alabama, Georgia, Indiana, Louisiana, Missouri, Nebraska, Ohio, Oklahoma, Tennessee, and
Texas (Luginbill & Painter 1953). Two specimens were captured in Pontotoc Co., Oklahoma on 13 July
1937 (D. Arnold, personal communication). One male specimen was taken under an electric light in the
vicinity of Manhattan, Kansas on 5 September 1917 (McColloch and Hayes 1919). An additional Kansas
record comes from Riley Co., with no reference to date or number collected (Pike et al. 1977). One
specimen was captured in Lancaster Co., Nebraska on 6 August 1969 at a mercury-vapor light (Ratcliffe
1974). An additional specimen was captured at lights in Richardson Co., Nebraska (Ratcliffe and Paulsen
2008). Fattig (1944) reported a male at a light from Prattsburg, Georgia on 24 July 1930, and Neiswander
(1963) included light-trap captures from Adams and Warren counties, Ohio, with no reference to date or
numbers collected. Specimens were collected with light traps in Boone, Cooper, Franklin, Jefferson,
Laclede and St. Louis counties in Missouri, with records as early as 1937 (K. Simpson, personal
communication). Additional collection records for Missouri can be found in the Enns Entomology Museum
at the University of Missouri. Specific collection and locality data for reports in Alabama, Indiana,
Tennessee and Texas cannot be located. Phyllophaga inepta is recorded as rare in southern Illinois (Forbes
1891). The numbers and frequencies of collection indicate that P. inepta is an uncommonly encountered

species.

No information on the larvae of P. inepta exists in the literature, and little has been recorded on
the feeding habits or life history of the adults. E.G. Riley (personal communication) reported the species to
be abundant in flight with other summer species at a single locality in Baton Rogue, Louisiana. This site,
located in the understory of a grove of mature forest, produced few light trap captures. Larger numbers of

specimens from the same locality were taken feeding on the margins of hickory leaves.
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CHAPTER FOUR

DISCUSSION OF ABUNDANT SCARABAEOIDS IN THREE SOUTHEASTERN STATES

No North American study examining species diversity and seasonal abundance has concentrated
on the entirety of Scarabaeoidea or even of Scarabaeidae. Buss (2006) examined flight activity and relative
abundance of phytophagous scarabs from two locations in Florida for three years using light traps and
found species composition and abundance similar to those of the current study. The most abundant species
found by Buss (2006) consisted of H. illigeri (12, 306 specimens). Additional species captured in high
abundance by Buss (2006) and the current study included C. lurida and D. morator. Tomarus cuniculus
Fabricius (a species restricted to Florida) was captured in high abundance by Buss (2006). This species
may share a similar biology with Tomarus gibbosus gibbosus, a species which was captured in high
adundance in this study. Buss (2006) captured very low totals of E. humilis, suggesting that this species
may be less abundant in the extreme Southeast. Forschler and Gardner (1991) examined flight activity and
relative abundance of phytophagous scarabs in Georgia using light traps. Two sites were examined in
1988, and four sites were examined in 1989. Captures consisted of >60,000 adult scarabs comprising 31
species and 8§ genera. Adults in the genus Cyclocephala were the most numerous (>32,000 specimens), and
the single most abundant species was Anomala flavipennis flavipennis, followed by Tomarus gibbosus

gibbosus, E. humilis, and D. morator.

The northern and southern masked chafers (C. borealis and C. lurida, respectively) are well-
known pests of turfgrasses. High C. lurida population densities detected in three southeastern states
suggests that the economic importance of this species may have been underestimated. An understanding of
the feeding behavior of larvae and adults of E. humilis and D. morator requires future study. However,
irrespective of any direct damage due to feeding, the presence of large numbers of adults crawling and
dying on golf courses has become a considerable nuisance to golf course superintendents. Euetheola

humilis exhibits a bimodal flight pattern in South Carolina and treatment must be timed accordingly.
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Despite being captured in large numbers in southeastern studies, the feeding habits of Hybosorus illigeri

larvae are unknown, and require future study.

Buss (2006) captured 10 species of Phyllophaga, and Forschler and Gardner (1991) captured 21
species. One species captured in high numbers among all three studies is P. prununculina. Phyllophaga
prununculina was the second most abundant Phyllophaga species (87 specimens) captured in this study.
Little is known about the feeding behavior of either adults or larvae, and future studies need to investigate
the life history of this species. The majority of Phyllophaga species and the greatest total numbers were
captured at the Country Club of South Carolina and Camden Country Club. These findings suggest that
Phyllophaga may be more abundant in the eastern half of the state. Phyllophaga spp. require 2-3 years to
complete development, and the application of soil insecticides is effective for first instar larvae only. Third
instar larvae often survive insecticidal treatments to emerge as adults the following spring. Regions with
higher populations and greater diversity of Phyllophaga may need to treat the soil for at least two years to

control overlapping generations of Phyllophaga larvae successfully.

According to Buss (2006) and Forschler and Gardner (1991), the most abundant scarabaeoids in
the Southeast appear to be Anomala spp., Cyclocephala spp., D. morator, E. humilis, H. illigeri., Tomarus
spp., and Phyllophaga spp. Despite the abundance of these taxa throughout the Southeast, little has been
recorded on their biology and economic importance. The discovery of a species (P. inepta) uknown to the
state by sampling four sites in South Carolina suggests that an understanding of the scarabaeoid diversity of
South Carolina is still far from complete. These relatively new studies conducting basic assessments of
diversity and abundance indicate that an understanding of scarabaeoid biology is still greatly lacking, even
for the most common species. Future studies may wish to focus on specific genera or species captured in
high abundance to initiate a more in-depth analysis of the biology and economic roles of Southeastern

scarabaeoids.
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APPENDIX A

Total number of specimens collected in light traps per species, per date, per location during 2009-

2010

Table A-1: Light trap collections of Scarabaeoidea from Camden Country Club (Camden, South Carolina)
March-June, 2009.

March April May June

06 |13 1202703 |10]17 24|01 [08 |15 [22|29|05|12[ 19|26
Anomala
Sflavipennis R e e e N - - -1 2226227 -
flavipennis
innuba - - - - - - - - - - - - - - - 14 | 38
marginata - - - - - - - - - - - - - 3 |- 21 | 22
parvula - - - - - - - - - - - - - 2 |1 |28(2
umbra - - - - - - - -] - - - |- 1413 282
undulata - - - - - - 1 - 6 - 4 - - - - -
Aphonus
castaneus - - - - - - - - - - - - - - - 2 -
Canthon
vigilans - |- e I e I I - - I 1 |-
Cyclocephala
borealis - |- R - - - |- |3 |7 |93]56
lurida -l - - - - - - - - - - 1- 14 |13
Diplotaxis
liberta - - - - - - - - - 2 |- |- 1 |- T- 1
Dyscinetus
morator - - - - - - - 5 39 |16 |99 |1 |21 ]81]22]29 |57
Euetheola
humilis - |- - - - - 1 |6 | 11376 |76 |5 |21 (176 |1 |7
Hybosorus
illigeri - |- R e - - - |- 13314 12620
Maladera
castanea - - - - - - - - - - - - - - - 1 1
Omorgus
suberosus - - - - - - - - 1 - 1 - 2 |1 1 [3 |-
Onthophagus
depressus - - - - - - - - 1 - - - 2 |- R - -
gazella - - - - - - - - 2 - 6 - - - _ 1 _
Pelidnota
punctata - - - - - - - - - - - - - - 1 2 14
Phileurus
valgus valgus | - - - - - - - - 1 - - - - - - - B
Phyllophaga
crenulata - - - - - - - - - - 1 3 |8 [12]3 |5 |4
Phyllophaga
impar - - - - - 15 1396428 (4 |- |- |- |- |- |- |-
knochii - - - - - - - - - - - R - 1 |- - B
latifrons - - - - - - - - - - - R R - - 5 |5
mariana - - - - - - - - - - - - - R R 1 |-
parvidens - - - - - - - - - - - - R R 2 |- B
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Table A-1 continued

March

April

May

June

06 | 13

20

27

03 |10

17

24

01

08

15

22

29

05

12

19

prununculina

11

Polyphylla

occidentalis

Serica

aspera

georgiana
georgiana

vespertina

Tomarus

gibbosus
gibbosus
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Table A-2: Light trap collections of Scarabaeoidea from Camden Country Club (Camden, South Carolina)
July-September, 2009.

July

August

September

03

10

17

24

31

07 14

21

28

04

11

18

25

Anomala

flavipennis
flavipennis

innuba

marginata

Bolboceras

thoracicornis

Cyclocephala

borealis

lurida

Diplotaxis

liberta

Dyscinetus

morator

16

Euetheola

humilis

18

Hybosorus

illigeri

Maladera

castanea

Melanocanthon

bispinatus

Omorgus

suberosus

Onthophagus

depressus

gazella

Pelidnota

punctata

Phyllophaga

crenulata

\S)

[\

ephilida

latifrons

N

W=

w1

omani

prununculina

\S)

o~

(O8]

quercus

Serica

aspera

Stragetus

splendens

Tomarus

gibbosus
gibbosus
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Table A-3: Light trap collections of Scarabaeoidea from Camden Country Club (Camden, South Carolina)
October-December, 2009.

October

November

December

02 |09

16

23

30

06

13

20

27

04 11

18

25

Diplotaxis

liberta

1 -

Dyscinetus

morator

Euetheola

humilis

54

28

13

Geotrupes

blackburnii
blackburnii

Onthophagus

gazella

Tomarus

gibbosus
gibbosus

neglectus
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Table A-4: Light trap collections of Scarabaeoidea from the Cliffs Center for Environmental Golf

Research (Marietta, South Carolina) March-June, 2009: “X”

indicates light trap failure.

March

April

May

June

06

13

20

27

03 | 10

17

24

01

08

15

22

29

05

—_
[\

—_
e

[\
@)}

Anomala

marginata

1

undulata

Cyclocephala

lurida

Dichelonyx

linearis

Dyscinetus

morator

Eucanthus

lazarus

Euetheola

humilis

Germarostes

globosus

Omorgus

suberosus

Phyllophaga

anxia

crenulata

drakii

fervida

hirsuta

Serica

georgiana
georgiana

Tomarus

gibbosus
gibbosus

17

vespertina

Trox

hamatus

DAL DD DA DS DX DX DR DR DR DR DR DS DS P P P P P R R R R o 4 4 4

Sl I L R e el b i i i et b i bt bt bal baibai bl bl Eal Eal bl il il il el

Sl I L R e e b ke s i et b i bt bt bal baibai bl bl Eal Eal bl il il il ke

el I L R e e e i i ki i i i i b i baital bl tai ol tal EalFal Ealaltallallel
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Table A-5: Light trap collections of Scarabaeoidea from the Cliffs Center for Environmental Golf
Research (Marietta, South Carolina) July-September, 2009.

July

August

September

03

10

17

24

31

07 14

21

28

04 11

18

25

Anomala

innuba

2

marginata

Cyclocephala

lurida

32

Dynastes

tityus

Eucanthus

lazarus

Euetheola

humilis

Hybosorus

illigeri

Macrodactylus

angustatus

Maladera

castanea

Omorgus

suberosus

Onthophagus

depressus

gazella

Parastasia

brevipes

Pelidnota

punctata

10

Phyllophaga

aemula

crenulata

ephilida

fervida

forsteri

[E U U 1

Polyphylla

comes

Tomarus

gibbosus
gibbosus

Trox

unistriatus

Xylorectes

jamaicensis
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Table A-6: Light trap collections of Scarabaeoidea from the Cliffs Center for Environmental Golf
Research (Marietta, South Carolina) October-December, 2009.

October November December

02 09 16 23 30 06 13 20 27 04 11 18 25
Geotrupes
blackburnii - - - 1 1 - - - - - - - -
blackburnii
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Table A-7: Light trap collections of Scarabaeoidea from the Country Club of South Carolina (Florence,
SC) March-June, 2009.

March

April

May

June

0|1
6 |3

20

27

03

10

~ -

24

01

08

15

[\

[\

0
5

—_—
—_—

26

[\
O

Anomala

flavipennis
flavipennis

1

marginata

32

parvula

1
0 — | —

undulata

Canthon

vigilans

Cyclocephala

borealis

lurida

Diplotaxis

liberta

punctatarugosa

Dyscinetus

morator

10

16

184

194

152

[o) 30}

[\
[\

454

wn O W
-3
—_

Euetheola

humilis

14

70

_.
w
N
—_

Germarostes

globosus

Hybosorus

illigeri

Maladera

castanea

Omorgus

suberosus

Onthophagus

depressus

gazella

S—_

Pelidnota

punctata

Phyllophaga

anxia

crenulata

forsteri

| DN | bt
1
1
—_

latifrons

omani

prununculina

uniformis

1
—
1
—_ QW
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Table A-7 continued

March April May June
0O |13]20(27|03|10|1 |24 |01 |08 |15 2 (210 (1]1]26
6 7 219151219
Plectris
aliena -l - - - - - - - - -l - 1-11
Polyphylla
occidentalis - - - - - - - |- - - - Sl 12 T111- 12
Serica
aspera - | - - - - - - - - - - A I AT I
georgiana - |- - - - - - - - - 1 S
Tomarus
gibbosus - - - - - - - |- - - 5 - {112 (21]-
gibbosus
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Table A-8: Light trap collections of Scarabaeoidea from the Country Club of South Carolina (Florence,
SC) July-September, 2009.

July

August

September

03 10

17

24

31

07

14

21

28

04

11

18

25

Anomala

marginata

10 |2

parvula

2 _

Cyclocephala

lurida

Diplotaxis

liberta

Dyscinetus

morator

Euetheola

humilis

Hybosorus

illigeri

Omorgus

suberosus

Onthophagus

gazella

Parastasia

brevipes

Pelidnota

punctata

Phyllophaga

latifrons

omani

N

prununculina

uniformis

[\

Tomarus

gibbosus
gibbosus

Table A-9: Light trap collections of Scarabaeoidea from the Country Club of South Carolina (Florence,
SC) October-December, 2009.

October

November

December

02 |09

16

23

30

06

13

20

27

04

11

18

25

Canthon

vigilans

Euetheola

humilis

Geotrupes

blackburnii
blackburnii
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Table A-10: Light trap collections of Scarabaeoidea from the Walker Golf Course (Clemson, South
Carolina) March-June, 2009.

March

April

May

June

06

13

20

27

03 | 10

17

24

01

08

15

22

29

05

12

19

26

Anomala

flavipennis
flavipennis

innuba

marginata

undulata

Ceratocanthus

aeneus

Copris

minutus

Cyclocephala

lurida

Dyscinetus

morator

Euetheola

humilis

Germarostes

globosus

Hybosorus

illigeri

28

58

Maladera

castanea

13

28

Pelidnota

punctata

14

Phyllophaga

crenulata

ephilida

fervida

forsteri

—|oo]| !

ilicis

Serica

georgiana
georgiana
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Table A-11: Light trap collections of Scarabaeoidea from the Walker Golf Course (Clemson, South
Carolina) July-September, 2009.

July

August

September

03 |10

17

24

31

07

14

21

28

04 |11

18

25

Anomala

innuba

7 3

Cyclocephala

lurida

68 | 102

110

105

145

Dynastes

tityus

Dyscinetus

morator

Euetheola

humilis

Hybosorus

illigeri

Maladera

castanea

Omorgus

suberosus

Onthophagus

gazella

Pelidnota

punctata

Phyllophaga

ephilida

prununculina

Serica

georgiana
georgiana

Table A-12: Light trap collections of Scarabaeoidea from the Walker Golf Course (Clemson, South

Carolina) October-December, 2009.

October

November

December

02 |09

16

23

30

06

13

20

27

04 11

18

25

Cyclocephala

lurida

2

Euetheola

humilis

21 7

21
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Table A-13: Light trap collections of Scarabaeoidea from Camden Country Club (Camden, South
Carolina) March-June, 2010.

March

April

May

June

12 | 19

26

2 19

16

23

30

7

14

21

28

4

11

18

25

Anomala

flavipennis
flavipennis

8

innuba

marginata

oblivia

parvula

umbra

undulata

Aphonus

castaneus

Canthon

depressipennis

Copris

minutus

Cyclocephala

borealis

20

lurida

22

Diplotaxis

harperi

liberta

punctatarugosa

Dyscinetus

morator

14 |12

21

19

51

32

19

10

Euetheola

humilis

6 |29

30

110

252

112

60

51

15

Geotrupes

blackburnii
blackburnii

Germarostes

globosus

Hybosorus

illigeri

16

38

Maladera

castanea

Odontotaenius

disjunctus

Omorgus

suberosus

Onthophagus

depressus

gazella
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Table A-13 continued

March

April

June

12 | 19

26

16

23

30 |7

14

21

28 | 4

11

18

25

Pelidnota

punctata

Phyllophaga

crenulata

diffinis

hirticula

impar

1
i [ | 1

latifrons

prununculina

W\ !

ulkei

Polyphylla

occidentalis

Serica

aspera

carolina

georgiana
georgiana

vespertina

Tomarus

gibbosus
gibbosus

Table A-14: Light trap collections of Scarabaeoidea from Camden Country Club (Camden, South

Carolina) July-September, 2010.

July

August

September

02

09

16 |23

30

06 |13

20

27

03 10

17

24

Anomala

flavipennis
flavipennis

innuba

marginata

oblivia

Cyclocephala

borealis

lurida

Dichotomius

carolinus

Dyscinetus

morator

16

Euetheola

humilis

71

Germarostes

globosus

Hybosorus

illigeri
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Table A-14 continued

July

August

September

02 |09

16

23

30

06

13

20

27

03

10

17

24

Maladera

castanea

Omorgus

suberosus

Onthophagus

depressus

gazella

S—_

Pelidnota

punctata

Phyllophaga

crenulata

latifrons

prununculina

quercus

W=

||| !

Tomarus

gibbosus
gibbosus

Table A-15: Light trap collections of Scarabaeoidea from the Cliffs Center

Research (Marietta, South Carolina) March-June, 2010.

for Environmental Golf

March

April

June

12 | 19

26

2

9

16

23

30

14

21

28

4

11

18

25

Anomala

innuba

marginata

undulata

Cyclocephala

lurida

17

Dyscinetus

morator

Euetheola

humilis

18

Germarostes

aphodioides

Hybosorus

illigeri

Macrodactylus

angustatus

subspinosus

Maladera

castanea

Omorgus

suberosus

Pelidnota

punctata
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Table A-15 continued

March

June

12 |19

26

16

23

30

21

28

18

25

Phyllophaga

anxia

drakii

— [ —

forsteri

ilicis

Popillia

Jjaponica

Serica

georgiana
georgiana

sericea

vespertina

Tomarus

gibbosus
gibbosus

Trox

hamatus

unistriatus

variolatus

Xyloryctes

jamaicensis

Table A-16: Light trap collections of Scarabaeoidea from the Cliffs Center for Environmental Golf
Research (Marietta, South Carolina) July-September, 2010.

July

August

September

02 |09

16

23

30

06

13

20

27

03

10

17

24

Anomala

innuba

22 | -

marginata

1 4

umbra

Bolbocerosoma

farctum

Cyclocephala

lurida

92 12

Dichotomius

carolinus

Dynastes

tityus

Dyscinetus

morator

Eucanthus

lazarus

Euetheola

humilis
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Table A-16 continued

July

August

September

02

09

16

23

30

06

13

20

27

03

10

17

24

Euphoria

herbacea

Hybosorus

illigeri

27

Macrodactylus

angustatus

Maladera

castanea

38

Omorgus

suberosus

Pelidnota

punctata

10

Phyllophaga

ephilida

forsteri

inepta

quercus

QO [ bt | | 1

Polyphylla

comes

Tomarus

gibbosus
gibbosus

Trox

hamatus

unistriatus

variolatus

Xyloryctes

jamaicensis
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Table A-17: Light trap collections of Scarabaeoidea from the Country Club of South Carolina (Florence,
South Carolina) March-June, 2010.

March

April

May

June

12

19

26

2

9

16

23

30

7

14

21

28

4

11

18

25

Anomala

flavipennis
flavipennis

88

65

42

10

marginata

45

80

parvula

58

78

umbra

Canthon

vigilans

11

Copris

minutus

Cyclocephala

borealis

12

10

lurida

21

20

Diplotaxis

liberta

Dyscinetus

morator

44

68

134

74

71

311

213

Euetheola

humilis

31

14

29

50

13

20

11

Hybosorus

illigeri

174

161

Maladera

castanea

Omorgus

suberosus

Pelidnota

punctata

17

25

Phyllophaga

crenulata

latifrons

prununculina

NI

quercus

uniformis

\S)

N =N (W

Plectris

aliena

Polyphylla

occidentalis

Popillia

Jjaponica

Serica

aspera

georgiana
georgiana

vespertina

Tomarus

gibbosus
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Table A-18: Light trap collections of Scarabaeoidea from the Country Club of South Carolina (Florence,
South Carolina) July-September, 2010.

July

August

September

02

09

16

23

30

06

13

20

27

03 10

17

24

Anomala

flavipennis
flavipennis

marginata

16

Canthon

vigilans

Cyclocephala

lurida

Diplotaxis

liberta

Dyscinetus

morator

Euetheola

humilis

Hybosorus

illigeri

Maladera

castanea

Onthophagus

gazella

Parastasia

brevipes

Pelidnota

punctata

Phyllophaga

inepta

latifrons

prununculina

quercus

uniformis

ey R g o YL

Tomarus

gibbosus
gibbosus

Table A-19: Light trap collections of Scarabaeoidea from the Country Club of South Carolina (Florence,
South Carolina) October-December, 2010.

October November December

01 08 15 22 29 05 12 19 26 3 10 17 | 24
Onthophagus
gazella 1 - - - - - - - - - - - -
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Table A-20: Light trap collections of Scarabaeoidea from the Walker Golf Course (Clemson, South
Carolina) March-June, 2010.

March

April

May

June

12

19

26

219

16

23

30

7

14

21

28

4

11

18

25

Anomala

flavipennis
flavipennis

innuba

marginata

umbra

Copris

minutus

Cyclocephala

lurida

Dorcus

brevis

Dyscinetus

morator

13

14

19

12

10

Euetheola

humilis

33

68

344

101

57

24

17

Hybosorus

illigeri

33

33

21

Maladera

castanea

14

38

Pelidnota

punctata

Phyllophaga

crenulata

Serica

carolina

Trox

affinis

Valgus

canaliculatus

94




Table A-21: Light trap collections of Scarabaeoidea from the Walker Golf Course (Clemson, South
Carolina) July-September, 2010.

July August September

02 30 |06 |13 |20 |27 |03 10 17

24

Ateuchus

histeroides 1 - - - _ -

Cyclocephala

lurida

Dyscinetus

morator

Euetheola

humilis 16 |39 136 | 244 | 53 16

Hybosorus

illigeri

Maladera

castanea 14 12 8 6 1 -

Onthophagus

gazella

Pelidnota

punctata

Tomarus

i e e A P P P P Pl P e P
ikl taitat talbat Eal bt Eal i Ead P I P I P I P I
el kil it taliaibal it bl P F Il P Il
DR P DL DR DR PR PR DA DR R D D[R | < 4 4 3
i P P Pt P Pl P e P

gibbosus
gibbosus

Table A-22: Light trap collections of Scarabaeoidea from the Walker Golf Course (Clemson, South
Carolina) October-December, 2010.

October November December

01 08 15 22 129 |05 12 19 26 3 10 | 17

24

Euetheola

humilis - 8 1 4 1 - - - - - - R

Hybosorus

illigeri - 1 - - - - - - - - - -
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