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DEDICATION

It is with great pleasure that we dedicate this
volume to Dr. Milton W. Sanderson, the dean of
North American Phylloghaga specialists for over
50 years. He was the moving force which
enabled this study to be completed, and he has
always been willing to share his phenomenal
knowledge with younger workers. His monu-
mental collection, accumulated during his tenure
at the lllinois Natural History Survey, will be the
mecca to which all future specialists must go.
His personal friendship to the senior author
resulted in the donation of his library, manu-
scripts, many new species, and other pertinent
materials. Without his stimulation and continued
support, this volume would not have been
completed.

This public document was promulgated at a cost of $38,214.00 or $26.00 per copy. It makes available to
all interested persons the results of arthropod faunal studies, emphasizing Florida and the Circum-
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FOREWORD

This is the Part II of The Scarab Beetles of
Florida, initiated in 1973 by Dr. Robert E. Woodruff
with Volume 8 of Arthropods of Florida and
Neighboring Land Areas, (Coleoptera: Scarabaeidae)
Part]. The Laparostici (Subfamilies: Scarabaeinae,
Aphodiinae, Hybosorinae, Ochodaeinae, Geotrupinae,
Acanthocerinae). The high standards of accuracy and
attention to detail are continued in this volume. The
difficult task of preparing a treatment of the subject that
is understandable to the novice and at the same time a
scholarly and comprehensive presentation for other
systematics authorities is accomplished.

This volume is based on more than 30 years of
extensive collecting in many parts of Florida in all
seasons of the year by the senior author, using a variety
of collecting techniques. As in the first volume, virtu-
ally all known collection records for the group studied
are given, and questionable and potential Florida rec-
ords are considered. Over 100,000 specimens were
examined.

In their treatment of the large and difficult to
understand genus Phyllophaga, the authors have made
extensive use of genitalia as the most reliable means of
species identification. Genitalia of all known Florida
species and those of some closely related species are
exceptionally well illustrated through the use of scan-
ning electron microscope photographs of the highest
quality. An extensive bibliography documents infor-
mation presented in this volume and presents refer-
ences for anyone who wants to study the subject further,
although the present volume gives a comprehensive
treatment of what is known about Florida Phyllophaga.

The present faunal study, like that treated in Part I,
is provided primarily as a manual to assist in the iden-
tification of the Florida species. Specific identification
of an organism is essential to understanding the role it
plays in the environment and in determining the course
of action for controlling those species that become a
problem to humans. The name is the “‘key’’ to the
published literature and is essential before controls are
attempted. Illustrated keys for the identification of the
Florida species are provided along with an adequate
description of each species.

Dr. Robert Eugene Woodruff or ““Bob’’ as he is
called by his friends and associates, was born in Ken-
nard, Ohio, on 20 July 1933, son of Marvin C. and
Thelma B. Woodruff. On 27 June 1954 he and Nina
Evelyn Gunsaulies were married in Urbana, Ohio,
where Bob’s parents still reside. They have 2 children,
Kris Eugene Woodruff, 29, now living in San Juan,
Puerto Rico, and Cheri Ellen Taylor, 33, now residing
in Silver Spring Shores, Florida. Bob and Evelyn have
2 grandchildren. Bob was educated in the public
schools of Ohio. From early childhood he expressed an

v

interest in the natural sciences. In 1950 and 1951 he
entered the Junior Science Fairs of the Ohio Academy
of Science, receiving superior awards both years and a
scholarship to any of the 10 state universities. Follow-
ing graduation from Urbana High School in 1951, he
enrolled at Wabash College in Crawfordsville, Indiana.
During 1951-1952 he served as Curator of the insect
collection at Wabash College. The following year he
transferred to Ohio State University where he received
the Bachelor of Science degree with a major in ento-
mology in 1956.

From 1952 to 1955 he was an assistant in the De-
partment of Natural History of the Ohio State Archaeo-
logical and Historical Society Museum where he gained
valuable experience and training under Dr. Edward S.
Thomas and Mr. Robert Goslin. From 1955 to 1957 he
held a graduate assistantship in the Department of
Zoology and Entomology at Ohio State University,
under Professor Josef N. Knull, Curator of the Entomo-
logical Museum. This experience led him to specialize
on the beetle family, Scarabacidae. Prof. Knull intro-
duced him to the “‘scratch board’’ technique of beetle
drawings which he has used in most of his publications,
including 32 habitus drawings in Part I of The Scarab
Beetles of Florida, published in 1973.

From 1957 to 1958 he was employed as a medical
entomologist with the Kentucky State Health Depart-
ment, in Louisville, working on St. Louis Encephalitis
and related mosquito projects. He attended special
courses of instruction on insects of medical importance
at the U. S. Public Health Service, Communicable
Disease Center, in Atlanta, and at the Tennessee Valley
Authority, Wilson Dam, Alabama. In March 1958 he
joined the staff of entomologists at the State Plant
Board of Florida (now Division of Plant Industry,
Florida Departmentof Agriculture and Consumer Serv-
ices). He was initially employed as the ‘‘Survey
Entomologist” to coordinate the federal-state Coop-
erative Economic Insect Survey, in Florida, which he
fuifilled until 1963. The responsibilities included ficld
surveys, identifications, and reports for pests of turf,
field crops, vegetables, fruit, pastures, and ornamental
plants.

From 1963 more emphasis was on detection of
foreign pests and primary identification for beetles
(Coleoptera) and grasshoppers (Orthoptera). Biologi-
cal control and pest management have been investi-
gated with pests introduced from Latin America. Re-
sponsibilities included curating the Coleoptera and
Orthoptera for the Florida State Collection of Arthro-
pods, now the fifth largest arthropod collection in the
United States, and the development of the entomologi-
cal portion of the DPI library. Consultancies were
interspersed with this position from 1978. Retirement




after 30 years of service for the State of Florida was
effective 31 July 1988. He continues to serve the
program as an Emeritus Entomologist.

In September 1963 Bob entered the Graduate School
of the University of Florida, from which he received the
Doctor of Philosophy degree with a major in entomol-
ogy in 1967. As a part of his studies he attended a
session of the Organization for Tropical Studies at the
University of Costa Rica. Hisresearch has taken him to
much of the U. S. and the following countries where he
has collected and studied specimens: Antigua, Argen-
tina, Australia, Barbados, Bolivia, Brazil, Colombia,
Costa Rica, Cuba, Dominican Republic, El Salvador,
Fiji, Grenada, Guadeloupe, Guatemala, Haiti, Hondu-
ras, Jamaica, Mexico, Montserrat, Nevis Island, Nica-
ragua, Paraguary, Peru, Puerto Rico, St. Kitts, St.
Lucia, St. Vincent, Trinidad, Uruguay, and Venezuela.
He has received grants and contracts from the Ohio
Academy of Sciences, United States Public Health
Service, National Science Foundation, Smithsonian In-
stitution, U. S. Department of Agriculture, Australian
Academy of Sciences, Florida State Museum (since
July 1988 the Florida Museum of Natural History),
[llinois Natural History Survey. In 1988 he held a
consultancy with FAO (United Nations) in Barbados,
St. Lucia, and Grenada; and Agro Delta in the Domini-
canRepublic. In 1989 he held a consultancy with Texas
A. & M. University in College Station, Texas and
Dallas, Texas. He is currently consulting with United
Nations, FAO and has a 6-month Fulbright Fellowship
for research in Paraguay.

Societies in which Dr. Woodruff holds member-
ship include: Association for Tropical Biology, Cole-
opterists Society (President, 1978; Editor, 1972-1977),
Entomological Society of America, Florida Entomo-
logical Society (Associate Editor, 1971-1977), Gamma
Sigma Delta, Phi Kappa Psi, Sigma Xi, Sociedad Mexi-
cana de Entomologia, Society of Systematic Zoolo-
gists, and Gainesville (Florida) Gem & Mineral Soci-
ety. He is an Adjunct Professor, Department of Latin
American Studies, University of Florida, Adjunct Pro-
fessor, Department of Entomology & Nematology,
University of Florida; Courtesy Associate Professor,
Department of Entomology & Structural Pest Control,
Florida A. & M. University, in Tallahassce; Adjunct
Curator, Department of Natural Science, Florida Mu-
seum of Natural History (since 1972); Research Asso-
ciate, Museo Nacional de Historia Natural, Santo Dom-
ingo, Dominican Republic; and Collaborator, USDA,
APHIS (1960 to present). In 1986 he received an award
(with H. A. Denmark, F. W. Mead, and H. V.
Weems, Jr.) from the Insect Behavioral Ecology unit
for taxonomic service, Florida Entomological Soci-
ety. Since 1983 he has served on the Board of Direc-
tors, (Chairman) Caribbean Center for Scientific
Research (non-profit). Since 1986 he has served on the
Board of Directors of PhytoTechnica Floridana, con-
sulting corporation. He'is a member of the Board of
Dxr’o:ctors of the *‘North American Beetle Fauna Proj-
ect’”. In 1986-1987 he served as the first President

of the Center for Systematic Entomology, Inc. He
received an Honorary Award from the Eastern
Federation of Mineral & Lapidary Societies, to select
scholarships by the American Federation of Mineral
Societies Scholarship Foundation for 1989.

Dr. Woodruff has served as Editor of The Journal
of the Newell Entomological Society (President, 1965-
1966); Editor, Coleopterist’s Newsletter, 1970; Asso-
ciate Editor, Florida Entomologist, 1969-1975; Editor,
Coleopterist’s Bulletin, 1971-1975; Associate Editor,
1975-1982; Managing Editor, Insect World Digest,
1971-1974; on Council of Biological Editors, 1972-78;
member, Editorial Board, Colemania, Indian Journal
of Taxonomic Entomology, 1981-present; member
Editorial Board, Insect Mundi, 1985-present. He has
attended more than 30 national and international scien-
tific meetings, including the 14th International Con-
gress of Entomology, in Washington, D. C. (for which
he designed the logo). In 1964 he attended two months
of training at the Organization for Tropical Studies, San
Jose, Costa Rica. In 1971 he attended the Summer
Institute for Systematics, Smithsonian Institution. He
has presented papers at meetings of the Entomological
Society of America, National Pest Control Association,
Ohio Academy of Sciences, Sociedad Mexicana de
Entomologia, International Congress of Entomology,
Florida Entomological Society, and other scientific
organizations. He has published over 150 papers, pri-
marily in the field of taxonomic and economic ento-
mology.

Dr. WoodrufT is listed in American Men of Science,
Directory of Zoological Taxonomists, The Naturalists
Directory, Internationmal Scholars Directory,
Personalities of the South, Who’s Who in the South
and Southeast, and Directory of North American
Entomologists. Heisa Methodist. His hobbies include
archaeology, paleontology, scientific illustration, tropi-
cal biology, lapidary, jewelry, and music (trumpet,
guitar, voice). He has served as merit badge counsellor
for the Boy Scouts in all natural history subjects.

Brenda Miller Beck was born in Key West, Florida
on 23 October 1948, daughter of George P. and Bonnie
S. Miller. Brenda and Dennis A. Beck were married 1
July 1970 in Gainesville, Florida. They have one
daughter, Jessica Denise, age 5. Brenda received her
elementary and high school education in the public
schools of Florida, Oklahoma, and Texas, graduating
from Gainesville High School in 1967. Brenda worked
at the University of Florida during the summer prior to
herlast year of high school. In March 1974 shereceived
the Associate of Arts degree from Santa Fe Commu-
nity College, in Gainesville, Florida. She began work
with the Division of Plant Industry in 1968 and has
worked continuously in the Bureau of Entomology for
21 years. Currently a Laboratory Technologist IV,
Brenda has worked extensively with Coleoptera, par-
ticularly in the preparation of genitalia of scarabaeid
beetles for study, involving scanning electron photo-
microscopy, and identification of Scarabaeidae and




tera. For many years, under the tutelage of Dr. Woodruff,
and also for the past year under Dr. Michael Thomas,
Brenda has served as the principal, active curator of
the Coleoptera and Orthoptera collections of the
Florida State Collection of Arthropods. She also has
worked extensively in the curating of the large
alcohol-preserved, compactor-stored collections of
the FSCA, and the computerization of collection data.
In recent years she has worked also with Dr. Howard
Weems on the annual summary of all donations to the
FSCA, the computing of estimated values of these
donations, and preparation of several thousand
formal letters of acknowledgment which have been
sent to donors. Working with Dr. Woodruff, Brenda
has acquired a considerable knowledge of the identifi-
cation of Scarabaeidae and other Coleoptera. Her
current research interest is centered on the Phylloph-

February 1989, at the request of Dr. Robert L.
Crocker of Texas A. & M. University, Brenda spent a
week at Texas A. & M. training personnel on the
extraction of Scarabaeidae genitalia and their prepara-
tion for study. Brenda was raised as a Baptist. Her
hobbies are raising horses and dogs and working with
plants. She also enjoys writing poetry and some fiction.

Bureau of Entomology

Division of Plant Industry

Florida Department of Agriculture
and Consumer Services

1 August 1989

Howard V. Weems, Jr.

aga of the United States and the West Indies. In Editor
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PREFACE

When Part I of this series on the ‘‘Scarab Beetles
of Florida’" was published (Woodruff, 1973), it was
anticipated that succeeding parts would be completed
soon thereafter. The press of routine duties, consider-
able travel and field work, and the volume of speci-
mens have each contributed to this 16-year delay.

The senior author’s retirement in August, 1988,
provided the impetus and opportunity to complete the
manuscript, The delay allowed the inclusion of many
more specimens and permitted the illustration of the
genitalia and other taxonomic characters by use of the
scanning electron microscope. We believe it was
worth the wait, and the resulting publication should be
more useful for identifying the Florida fauna of these
interesting insects.

This part is co-authored, the work and responsi-
bilities being equally shared, except for the final
writing. The authors have jointly worked for over 50
years with the Florida Department of Agriculture,
during which varying amounts of time were spent
preparing specimens and data for this eventual publi-
cation. We have also prepared many of the specimens
and recorded much of the data for the final part (III),
which will include the remainder of the Melolonthinae
and the subfamilies Rutelinae, Dynastinae, and Ce-
toniinae. We anticipate completion of Part III without
the attendent delays previously encountered.

As with Part I, emphasis was placed on preparing
a faunal study to enable the user to identify specimens
and then to learn what is known about that species. It
is therefore a compilation of original data, integrated
with the existing literature on the Florida species.
Such faunal surveys are useful to a wide audience,
including homeowners, biologists, biogeographers,
ecologists, entomologists, pest control operators, and
environmentalists.

Permanent preservation of vouchered specimens
Is an important part of any such study. The Florida
State Collection of Arthropods* is the primary reposi-

*The Florida State Collection of Arthropods is com-
posed of several collections which were previously main-
tained as separate: Univ. Florida, Agr. Exp. Sta.; Univ.
Florida, Dept. Entomology and Nematology; Florida State
Museum; Florida State Plant Board; and Division of Plant
Industry. My private collection (REW) of Scarabaeidae is
located with this collection which is housed by the Division
gf Plant Industry, Florida Dept. Agr., Gainesville, Florida

2602.

tory for our specimens, and it is now the second best
collection of this genus in the World (behind the
Illinois Natural History Survey; see Woodruff, 1987).
Many times during this study we were stymied and
unable to solve problems, because previously reported
specimens were not documented and properly vouch-
ered in a permanent public collection.

Our emphasis on providing an identification manual
required that some traditional elements were short-
ened by time and space restrictions. Although the
species of Phyllophaga are externally similar, their
distinctive genitalia provide exceptional characters for
identification. As aresult of this, long verbal descrip-
tions are both superfluous and misleading. We thus
chose to expend our time and energies in preparing the
genitalia illustrations from scanning electron micro-
scope photographs (Plates 1-32, fig. 1-378).

We believe that these illustrations should permit
easy comparison and positive identification, far better
than words could convey. Ironically, just 100 years
ago, Smith (1889b:485) first used these structures with
the following comments: *‘No words could accurately
describe their peculiar turning and twistings. I shall
not undertake verbal descriptions of these parts, but
prefer to let my figures answer most questions.”’

‘We hope that this volume will stimulate collectors
and students to pursue the many gaps in our knowledge
of a dominant element of our diverse Florida insect
fauna. Ifitaccomplishes these goals, we will be repaid
adequately for the efforts expended in its preparation.
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ship on many field trips.
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National Science Foundation (for a summer trainee-
ship at the Organization for Tropical Studies in Costa
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Systematics at the Smithsonian Institution; for 2 months
of study at the Illinois Natural History Survey; and for
a week of study at Texas A. & M. University). 2) The
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Department of Entomology & Nematology, and the
Institute of Food & Agricultural Sciences, for the
opportunity to use the scanning electron microscope
and for graduate student assistance over the past sev-
eral years. 5) The Illinois Natural History Survey for
the opportunity to spend 2 months studying there, and
continued support. 6) The Texas A. & M. University at
College Station (Dr. H. R. Burke and E. G. Riley) and
at Dallas (Dr. R. L. Crocker and Dr. J. E. Reinert) for
the opportunity to study for a week at each collection.

We are indebted to most of the major museums in
the United States for loans of specimens or use of their
facilities during personal visits. We apologize for any
inadvertent omission in the following list (abbrevia-
tions are those used in the text and proposed by Arnett,
et al., 1986); names of curator(s) who provided assis-
tance are listed after the abbreviations: American
Museum of Natural History (AMNH), M. A. Cazier,
M. Statham, P. Vaurie, L. H. Herman; Archbold Bio-
logical Station (ABSC), M. A. Deyrup, J. N. Layne;
Canadian National Collection (CNCC), E. G. Monroe,
H. A. Howden, E. C. Becker; Chicago Field Museum
Natural History (FMNH), R. L. Wenzel, H. S. Dybas;
Florida State Collection of Arthropods (FSCA), H. V.
Weems, Jr.; Illinois Natural History Survey (INHS),
W. E. LaBerge, J. K. Bouseman; Museum of Com-
parative Zoology, Harvard University (MCZC), P. J.
Darlington, S. Shaw, J. F. Lawrence; Ohio State Uni-
versity (OSUC), J. N. Knull, F. J. Moore, C. A.
Triplehorn; Purdue University (PUIC), Leland Chan-
dler, R. H. Arnett, Jr.; Texas A. & M. University
(TAMU), H. R. Burke, E. G. Riley, R. L. Crocker;
United States National Museum (USNM), O. L.
Cartwright, R. D. Gordon; University of Florida (in
FSCA), T.J. Walker, J. E. Lloyd; University of Michi-
gan Museum of Zoology (UMMZ), Barry O’Conner,
M. F. O’Brien, T. H. Hubbell, R. D. Alexander.

We are also indebted to the following individuals

for various assistance, including the loan or donation
of specimens from their private collections: R. H.
Amett, Jr., R. M. Baranowski, Bernard Benesh, L. J.
Bottimer, O. L. Cartwright, Neil Chernoff, P. M.
Choate, Jr., L. R. Davis., Jr., M. A. Deyrup, N. M.
Downie, B. K. Dozier, H. L. Dozier, Jr., M. Drucken-
brod, T. Fincher, J. H. Frank, C. A. Frost, S. W. Frost,
E.J.Gerberg, R. D. Gordon, D. H. Habeck, G. Halffter,
A.R.Hardy, E.I. Hazard, C. Hilfiker, H. E. Hinton, H.
F. Howden, O. E. Hunt, R. L. Jacques, P. E. Landolt,
J. W. McReynolds, A. Martinez, C. W. Mills, IIL, F. J.
Moore, C. W. O’Brien, D. R. Paulson, S. B. Peck, P.
Reyes C., E. G. Riley, P. O. Ritcher, H. H. Samol, M.
W. Sanderson, Joe Schuh, P. E. Skelley, B. J. Smiitle,
W. R, Suter, M. C. Thomas, P. A. Thomas, D. W.
Thornton, R. H. Turnbow, K. W. Vick, W. W. Warner,
F. N. Young, Jr.

Light traps were a primary source of specimens
and many individuals cooperated by operating traps
and preserving samples during the past 30 years and,
we sincerely thank them: T. R. Adkins, W. W. Baker,
R. M. Baranowski, W. L. Beers, E. N. Bishop, D. C.
Blanton, F. S. Blanton, A. H. Boike, T. W. Boyd,P. E.
Briggs,R. E. Brown, S. H. Brown, F. A. Buchanan, E.
M. Collins, Jr., H. W. Collins, L. Collins, E. E. Crooks,
G. W. Desin, C. F. Dowling, Jr., P. C. Drummond, G.
B. Fairchild, H. M. Faircloth, E. H. Frederic, Jr., A. E.
Graham, V. K. Gupta, J. C. Hanlon, D. L. Harris, J.
Hayward, E. I. Hazard, L. A. Hetrick, E. W. Holder,
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ABSTRACT

In this faunal study, data are presented for 54 species of Phyllophaga recorded from Florida. Two new
species, pseudofloridana and skelleyi, are described, and 9 other species are recorded from the State for the first
time: anxia LeConte, apicata Reinhard, forbesi Glasgow, foxii Davis, implicita Horn, perlonga Davis, profunda
Blanchard, puberula DuVal, and yemasseei Cartwright. In addition, illustrations are provided for the first time
of the female genitalia for 4 species: clemens Hom, elizoria Saylor, georgiana Horn, and okeechobea Robinson.
Two species [P. murrea Sanderson, previously known from a unique female, under P. elongata Linell, and P.
vanalleri Schaeffer, originally described as a subspecies of obsoleta, under obsoleta (Blanchard)] are syn-
onymized.

Scanning electron microscope photographs are provided for the male (4 or 5 views) and female (2 views)
genitalia, as well as other relevant taxonomic characters. Data are presented for each species under the following
headings: synonymy, type locality, diagnosis, description, taxonomic notes, distribution (Florida and United
States), biology and ecology, adult host plants, immatures, specimens examined, and selected references. Maps
showing both Florida and United States distribution are provided for each species.

Keys are provided for the adults of 54 species, and for the known larvae of 23 species. Eight tables provide:
1) an alphabetical checklist of figures and maps; 2) a chronological list of Florida Phyllophaga descriptions; 3)
the arrangement by *‘groups’” of various authors; 4) a summary chart of life cycle data; 5) an alphabetical list and
references to known larvae of Florida species; 6) a list of 17 misspelled names of Florida species, and their
citations; 7) an annotated alphabetical checklist of the 96 names used for Florida species; and 8) a summary of
22 basic taxonomic character states. Specimen label data are listed in the Appendices (1-39) as is a list of the
figures (40), and the Bibliography contains 376 references.




PLATE 1: FIG. 1-12. PHYLLOPHAGA MALE GENITALIA (CAUDAL), Line=0.5mm

1. aemula

8. clypeata ——— 9. crenulata

10. cupuliformis 11. debilis —_— . diffinis




PLATE 2: FIG. 13-24. PHYLLOPHAGA MALE GENITALIA (CAUDAL), Line=0.5mm

14. drakii 15. elizoria

16. elongata _— — 18. floridana

19. forbesi 20. forsteri 21. foxii

22. fraterna 23. futilis 24. georgiana




PLATE 3: FIG. 25-36. PHYLLOPHAGA MALE GENITALIA (CAUDAL), Line=0.5mm

26. gracilis ————— 27. hirticula

— 29, ilicis —— 30. implicita

—— 33. latifrons

34. lota _— . luctuosa 36. mariana




41. panorpa 42. parvidens

44. postrema

46. prununculina ————— 47. pseudofloridana 48. puberula
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PLATE 5: FIG.49-60. PHYLLOPHAGA MALE GENITALIA (CAUDAL), Line=0.5mm

51. skelleyi

52. subpruinosa 53. taxodii S 4. lecia

55. tristis —————  56. ulkei 57. uniformis

58. yemasseei —— 59. youngi (sac) 60. youngi (no sac)

8




P caniuli ———  62. anxia (so. form) —— 63. anxia (no. form)

67. clemens 68. clypeata 69. crenulata

70. cupuliformis 71. debilis e — . diffinis




PLATE 7: FIG. 73-84. PHYLLOPHAGA MALE GENITALIA (VENTRAL), Line=0.5mm

73. dispar 74. drakii 75. elizoria

78. floridana

79. forbesi ——— 80. forsteri ——— 81. foxii

82. fraterna 83. futilis —— 84, georgiana




— 89, ilicis — 90, implicita

. infidelis —— 93. latifrons

-
94. lota 95, luctuosa 96. mariana
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PLATE 9: FIG.97-108. PHYLLOPHAGA MALE GENITALIA (VENTRAL), Line=0.5mm

97. micans ————— 98. obsoleta

100. ovalis 101. panorpa 102. parvidens

103. perlonga 104. postrema ——— 105, profunda

106. prununculina —— 107. pseudofloridana 108. puberula
12




PLATE 10: FIG. 109-120.

110. schaefferi-

113. taxodii — 114. tecta

115, tristis —  116. ulkei 117. uniformis

120. youngi (no sac)




PLATE 11: FIG. 121-132. PHYLLOPHAGA MALE GENITALIA (DORSAL), Line=0.5mm

126. bruneri

127. clemens — === 129. crenulata

130. cﬁpullformis : 131. debilis —— 132, diffinis




133. dispar

136. elongnta

139, forbesi 140. forsteri ' 141. foxii

143. futilis 144. georgiana




147.

148. hornii

151. S ' } —— 153, latifrons

155. luctuosa ’ —  156. mariana
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157. micans — 158.

160. ovalis

: .: - .": PR . _ 0
167. pseudofloridana 168. puberula
17

166. prununculina




PLATE 15: FIG. 169-180. PHYLLOPHAGA MALE GENITALIA (DORSAL), Line=0.5 mm

171. skelleyi

174. tecta

175. tristls




PLATE 16: FIG. 181-192. PHYLLOPHAGA MALE GENITALIA (RIGHT LATERAL), Line=0.5mm

18. 182. anxia (so. form)

184. apicata (sac) ——— 185, apicata (no sac) —————— 186. bruneri

187. clemens ——— 188. clypeata

190. ormis
cupuliformis 191. debilis ——— 192. diffinis




PLATE 17: FIG. 193-204. PHYLLOPHAGA MALE GENITALIA (RIGHT LATERAL), Line=0.5mm

193. dispar 194. drakii

196. elongata ——— 197. ephilida 198. floridana

199. forbesi ——— 200. forsteri

202. fraterna 203. futilis 204. georgiana




. gracilis ———————————— 207. hirticula

— 209. ilicis 210. implicita

211. infidelis 212. knochii 213. latifrons

215. luctuosa 216. mariana




217. micans

220. ovalis

223. perlonga

226. prununculina

. okeechobea

222. parvidens

224. postrema 225. profunda

227. pseudofloridana 228. puberula
22




231. skelleyi

233. taxodii —— 234, tecta

235. tristis ———  236. ulkei ——— 237. uniformis

R stteel ———— 239. youngi (sac) ——— 240. youngi (no sac)

23
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241. anxia (so. form) —— 242, anxia (no. form)

244, floridana ——— 245, forsteri

247. fraterna ——— 248. hirticula

250. ilicis —— 251. implicita —————  252. infidelis




PLATE 22: FIG. 253-262. PHYLLOPHAGA MALE GENITALIA (LEFT LATERAL), Line=0.5 mm

254, luctuosa

255. ovalis

256. perlonga 258. profunda

259. pseudofloridana

260. schaefferi 261. tecta

262. ulkei —




PLATE 23: FIG.263-274. PHYLLOPHAGA FEMALE GENITALIA (VENTRAL - LATERAL), Line=0.5 mm

266. aemula, lateral 267. anxia, lateral 268. apicata, lateral

270. clemens, ventral

272. bruneri, lateral ———— 273. clemens, lateral ———— 274. clypeata, lateral
26




PLATE 24: FIG. 275-286. PHYLLOPHAGA FEMALE GENITALIA (VENTRAL - LATERAL), Line=0.5mm

286. drakii, lateral
27




287. elizoria, ventral

290. elizoria, lateral

293. floridana, ventral

296. floridana, lateral

288. elongata, ventral

291. elongata, lateral

———— 294, forbesi, ventral

——— 297. forbesi, lateral
28

289. ephilida, ventral

. forsteri, ventral

298. forsteri, lateral




302. eral. 304. futilis, lateral

307. gracilis, ventral

308, georgi : - :
Beorgiana, latera] ————— 309. glaberrima, lateral ————  310. gracilis, lateral

29

.



PLATE 27: FIG.311-322. PHYLLOPHAGA FEMALE GENITALIA (VENTRAL - LATERAL), Line=0.5 mm

311. hirticula, ventral

317. implicita, ventral

320. implicita, lateral ——— 321. infidelis, lateral
30




311. hirticula, ventral

320. implicita, lateral

316. ilicis, lateral

319. knochii, ventral

321. infidelis, lateral
30




PLATE 28: FIG. 323-334. PHYLLOPHAGA FEMALE GENITALIA (VENTRAL - LATERAL), Line=0.5 mm

323.

327. lota, lateral

329. mariana, ventral 331. murrea, ventral

334. murrea, lateral




335. obsoleta, ventral

344. panorpa, lateral ———— 345, parvidens, late%gl 346. perlonga, lateral




PLATE 30: FIG. 347-358. PHYLLOPHAGA FEMALE GENITALIA (VENTRAL - LATERAL), Line=0.5 mm

355. quercus, ventral

3s6. pseudofloridana, ;zterl

357. puberula, lateral ———— 358. quercus, lateral
33
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