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Megasoma acteon http://www.formandpheromone.com/piece/
139-Megasoma-11x14-(SB-5) 

Dynastinae 



Aphonides dunnianus, USA 

http://bugguide.net/ 

Dynastinae 



http://flickriver.com/photos/tags/copris/interesting/ 

Copris arizonensis, USA 

Scarabaeinae 



http://www.flickr.com/photos/stylurus/5748412567/ 

Phyllophaga species 

Melolonthinae 



Ataenius picinus Harold  http://bugguide.net/ 

Aphodiinae 
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Chysophora chrysochlora necklace  
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Chysophora chrysochlora  

Ecuador headdress 
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http://www.formandpheromone.com/catalog/search/scarab 
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Silver Jewel Scarab (Chrysina chrysargyrea) 
 Costa Rica 
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Dilophochila sp. (Anomalini: 
Rutelinae) feeds on the 

foliage of pine 

Source http://www.mobot.org/MOBOT/research/Apweb/ 

Lagochile sp. (Rutelinae) is associated 
with Piper sp.  



Palms 
(Arecales)  Cyclocephala  sp. 

(Dynastine) 
on palm 

Beetles on 
spathe 
covered  

with resin and 
pollen  

Cyclocephala sp. 
(Dynastinae)  

on Dieffenbachia sp.  

Cyclocephalini 
(Dynastinae) enter flowers 

at night 



G+&,.7/#,"()-(87/%,#&%)HR16=).010I'N0,-':6.."1'/$)01&'61'(DU(."'
http://www.koleopterologie.de/gallery/ 





30 

300 

850 

350 

1000 

80 
80 

425 

6850 

4350 
11000 
4100 

1500 



b)1'#6D'`13',-"''
161B&()$)*i'



G
la

re
si

da
e 

Pa
ss

al
id

ae
 

D
ip

hy
llo

st
om

at
id

ae
 

Lu
ca

ni
da

e 
G

la
ph

yr
id

ae
 

Tr
og

id
ae

 

Pl
eo

co
m

id
ae

 

B
ol

bo
ce

ra
tid

ae
 

G
eo

tr
up

in
ae

 

Ta
ur

oc
er

as
tin

ae
 

H
yb

os
or

id
ae

 
C

er
at

oc
an

th
id

ae
 

O
ch

od
ae

id
ae

 

A
eg

ia
lii

na
e 

A
ph

od
iin

ae
 

A
ul

on
oc

ne
m

in
ae

 

Sc
ar

ab
ae

in
ae

 
O

rp
hn

in
ae

 

M
el

ol
on

th
in

ae
 

D
yn

as
tin

ae
 

R
ut

el
in

ae
 

O
sm

od
er

m
in

ae
 

C
et

on
iin

ae
 

C
re

m
as

to
ch

ei
lin

ae
 

Va
lg

in
ae

 

206 MYR 
Triassic Mass 
Extinction 

140 MYR 

200 MYR 

* Keratin: 
 Adults 
 Larvae 

*

* Termites 
 Ants 

*

55 MYR 
Mammalian 
Herbivores 

50 MYR 

* Dung: 
 Adults 
 Larvae 

*
*

35 MYR 
Artiodactyla 
Radiate 

Larvae: Humus 
Adults: Fungus 

Humus: 
Adults 

65 MYR 
Cretaceous - Tertiary 
Mass Extinction 

50 MYR 
Angiosperm 
Radiation 

40 MYR 
Roots: Larvae 

* Termites: 
 Adults 
 Larvae 

*

Flowers: 
Adults 

100 MYR 
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Adults      leaf feeders !

Larvae      root feeders'

Popillia japonica!
The Japanese Beetle!



! ! !!
! !!

R/$0(D.,D$).'V"&,&'

Anomala orientalis !
Popillia japonica!
(introduced from Japan);!
Anomala dubia !
(introduced from Europe)'

Anomala !
polita'

Phyllopertha horticola !!
Phyllopertha nazarena !!

Anomala!
 tenella!

Anomala !
dalmani'

“Gallina Ciega” !
(larvae of Anomala)!

The USDA/APHIS at Miami averages 20 interceptions of Anomala per year. !
 In the last five years, only one could be reliably named to species.  !



http://www.flickr.com/photos/12921146@N04/3752179561/ 

• Adults are both diurnal and nocturnal, and they have many feeding habits. 

• Adults can be collected using many methods:  
Lights, flight intercept trap, fruit traps, chemical lures, gleaning, beating.   
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theory is like a sailor who 
boards ship without a rudder 
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              --Leonardo da Vinci 
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Microrutela spp. 



• Foreclaws of males versus 
females (one claw enlarged in 
males; both claws similar in 
females) 

• Epipleuron of females wider 
than males 

• Sternites of male concave; 
sternites of female convex 

• Apex of terminal sternite 
quadrate in males; posteriorly 
rounded in females.  
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      Homalochilous                    Orthochilous  
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Claws of Rutelinae are 
independently movable, 
unequal in size, and 
usually split at the apex. 
The unguitractor plate is 
laterally flattened. 
Compare the claws on this 
slide with a typical 
dynastine. 

Dynastinae 



Smith 2003 
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Protarsomere claws often 
have an inner tooth 
(above).    

The split in Rutelinae 
differs slightly from the 
Melolonthinae, but the key 
characteristic is that the 
claws are independently 
movable in the Rutelinae. 

Polyphylla 

Phyllophaga 

Melolonthinae 



[-"'&D*5)=0.#'01(.D3"&'c',$0*"&+'>LW'/"1"$)+')13'vAGc'&:"(0"&'Hp$)_(07'>??cI'''

q'[$0*"'R16=).010;''W'&D*,$0*"&+'wWv'/"1"$)+')13'w>???&:"(0"&+''
'HR10&6:.001)+'R16=).01)+'g&6:.001)+'F":,6-6:.001)+'V6:0..001)I'

q'[$0*"'R36$"U10;''W'&D*,$0*"&+'>x'/"1"$)+')13'wW??'&:"(0"&'
'HR36$"U1)+'R36$$-01#:U01)+'V)(-#$-01)36$"U1)+'V$636$"U1)+'
[$0/616&,6=D&01)I'

q'[$0*"'R.Y)$"1/0010;'L'/"1"$)+'L'&:"(0"&''
q'[$0*"'R1)U&U010';'v'/"1"$)+'>A'&:"(0"&'
q'[$0*"'R16:.6/1),-010;'W'&D*,$0*"&+'>W'/"1"$)+')13'>?>'&:"(0"&'
'HR16:.6/1),-01)+'!$)(-#&,"$101)+'V-).)1/6/6101)+'V.),#("6.001)+'
4(-0\6/1),-01)I'

q'[$0*"'y"10)U10;'AL'/"1"$)+'L>c'&:"(0"&'
q'[$0*"'CD,".010;'@'&D*,$0*"&+'GL'/"1"$)+')13'GGv'&:"(0"&'
'HR$"6301)+'h"&=61#(-01)+'h03$":)1":-6$01)+'K","$6&,"$101)+'F)&06().01)+'
n$(#,6=6$:-01)+'V)$)&,)&001)+'CD,".01)I'

./0(1#$)(&K#L(,-#0F&



q'401("'!.)1(-)$3'HA@WAI',-"'/$6D:'-)&'*""1'$"5"$$"3',6')&')'&D*5)=0.#'65'
4()$)*)"03)"+'*D,'&6="'N6$7"$&'$"/)$3',-"'/$6D:')&')'5)=0.#'6$')&')'&D*5)=0.#'65'
E".6.61,-03)"8'l"'56..6N'E)(-),&(-7"'HAGc>I')13'F)N$"1("')13'J"N,61'HAGGWI')13'
$"/)$3',-"'CD,".01)"')&')'&D*5)=0.#'65',-"'4()$)*)"03)"8''

q'[$0*).'(.)&&0`()U61'65',-"'&D*5)=0.#'0&'&,)*."+'*D,'&6="',$0*"&'=)#'*"':)$):-#."U('
H08"8+'CD,".010's&""'M)="&61'AGG@tI8''

q'[-"'$D,".01"',$0*"'R16=).010'0&'6(()&061)..#'$"/)$3"3')&')'&D*5)=0.#'65'4()$)*)"03)"'
H08"8+'V69&'AGcv+'AGcc)+'AGcc*I'6$')'&D*5)=0.#'65'E".6.61,-03)"'H08"8+'4)*)U1"..0'AGGAI8''

q'[-"'/"1D&':.7+&())13'0,&'(61/"1"$&'-)Y"'6(()&061)..#'*""1'01(.D3"3')&')',$0*"'
HK6:.0010I')13'01(.D3"3',-"'CD,".01)"'H08"8+'!)$)D3'AG@WI8''

q''

+1)--#O=)><$&<*&0"(&./0(1#$)(&

l6$.3'[$0*"&;'
'R16=).010'
'R16:.6/1),-010'
'y"10)U10'
'CD,".010'
'R1)U&U10'H:$"Y06D&.#'4:636(-.)=#010I'
'R36$"U10'
'R.Y)$"1/0010'



4=0,-+'K)N7&+')13'K"$),#'>??x'

.(1)><$-"#;-&<*&0"(&./0(1#$)(&

Phylogenies for  
the Scarabaeoidea  
hypothesize several  
differing views for the  
relationship of the Rutelinae:  
1) that the subfamily  
Dynastinae is ancestral to the  
Rutelinae,  
2) that the Dynastinae and Rutelinae  
are sister groups  
3) that the subfamilies are possible sister  
groups and that their relationships remain  
unresolved 
4) that the tribes Anomalini and Adoretini are more 
closely related to the Dynastinae, thus rendering the 
Rutelinae paraphyletic.  
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Character State in Dynastinae State in Rutelinae 

Fifth meso- and 

metatarsomeres 

Apices entire (not split), claws 

not independently movable  

Apices with a medial, longitudinal 

slit that allows the claws to move 

independently 

Unguitractor plate Cylindrical (at least at the base) Laterally flattened  

Inner apex of the 

metatarsomeres 

Truncate (not posteriorly 

produced) 

Posteriorly produced 
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Ventral view of metatibia showing 
form of apex (with or without many 
spinose setae, with or without 
corbel, with or without many 
hairlike setae) 
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http://thedragonflywoman.com/2010/11/12/friday5amazingazbeetles/ 

Chrysina gloriosa 
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Tribe	  Anomalini	  Streubel,	  1839	  	  

Phyllopertha horticola 
http://www.koleopterologie.de/gallery/ 





Two	  	  Basic	  Ruteline	  Groups	  

      Homalochilous:                         Orthochilous  
Anomalini and Rutelini 

Anatistini 



• Labrum horizontal with !
  respect to the clypeus!

• Elytral margin !
  with membrane!
• Terminal !
  spiracle !
  without pleural !
  membrane!

• Antenna !
  with 9!
  segments!

• Protibial spur!
  located !
  at middle !
  of tibia!

• Hind claw !
  always !
  simple!

What	  is	  an	  Anomaline? 	  	  



What	  is	  an	  Anomaline? 	  	  
•	  Size	  ranges	  between	  5	  and	  40	  mm	  

•	  Colora7on	  has	  a	  wide	  range	  of	  tones,	  including	  metallic	  green,	  testaceous,	  and	  black.	  	  

•	  Labrum	  horizontally	  produced	  with	  respect	  to	  the	  clypeus	  

•	  Antennae	  with	  9	  segments	  

•	  Pro7biae	  bidentate	  (rarely	  unidentate	  or	  tridentate),	  inner	  pro7bial	  spur	  subapical	  
(lacking	  in	  Leptohoplia)	  	  

•	  Foretarsomeres	  not	  enlarged	  or	  densely	  setose	  ventrally	  

•	  Elytra	  with	  membranous	  border	  at	  lateral	  margin	  

•	  Terminal	  spiracle	  not	  posi7oned	  in	  pleural	  suture	  

•	  Distribu7on	  worldwide.	  In	  the	  New	  World,	  anomalines	  occur	  from	  southern	  Canada	  to	  
southern	  South	  America.	  Species	  of	  the	  tribe	  inhabit	  almost	  every	  habitat	  except	  the	  
high	  Andes	  of	  South	  America.	  



Andrés Ramírez-Ponce. 2010. Dugesiana 17(2): 181-185 

Anomaline	  Characteris@cs	  	  



Anisoplia	  
Phyllopertha	  

Callirhinus	   Rhinyp6a	  

Anisoplia	   Anisoplia	   Anomala	  Anomalacra	   Blithopertha	  



Anomaline	  Characteris@cs	  	  

Labrum	  horizontally	  produced	  with	  respect	  to	  the	  clypeus 



Anomaline	  Characteris@cs	  	  

Labrum	  horizontally	  produced	  with	  respect	  to	  the	  clypeus.	  Clypeus	  planar	  
with	  respect	  to	  frons	  or	  reflexed.	  	   



Anomaline	  Characteris@cs	  	  

Pro7biae	  bidentate	  (rarely	  unidentate	  or	  
tridentate),	  inner	  pro7bial	  spur	  subapical	  

(lacking	  in	  Leptohoplia).	  Foretarsomeres	  not	  
enlarged	  or	  densely	  setose	  ventrally. 

Foretarsi	  of	  Genia7ni	  
enlarged	  and	  densely	  

setose	  ventrally.	  	  	  



Anomaline	  Characteris@cs	  	  

Form	  of	  the	  mesepimeron,	  pronotum,	  and	  mesosternum	  
indica7ve	  of	  genera	  and	  groups. 



Anomaline	  Characteris@cs	  	  

Form	  of	  the	  mesepimeron	  indica7ve	  of	  genera	  and	  groups. 





World	  wide:	  ~1,000	  species	  

Costa	  Rica:	  115	  species	  

43%	  named	  
57%	  unnamed	  

New	  World:	  ~200	  species	  

Mexico:	  75	  species	  

Central	  America:	  106	  species	  

Nearc7c	  Realm:	  48	  species	  



The	  INBio	  
database	  in	  	  
Costa	  Rica	  

lists	  115	  species	  of	  
Anomala	  from	  just	  
this	  one,	  small	  

country.	  	  
50	  (43%)	  	  

of	  these	  species	  are	  
named;	  	  
65	  (57%)	  	  

are	  unnamed.	  	  



“We do not know, to the 
nearest order of magnitude, 
how many species there are 
in the world.” 

                        --E.O. Wilson 



Diversity	  and	  Distribu@on	  

About 200 !
species of !
Anomala and 16!
genera of !
Anomalini!

Worldwide there are about 1,000 species of !
Anomala and 44 genera of Anomalini	  



•	  Key	  to	  Mexican	  genera	  of	  Anomalini	  and	  descrip7on	  of	  4	  
new	  genera	  (Morón	  &	  Nogueira	  1998).	  

•	  Revision	  of	  
Epec6naspis	  	  

(Paucar	  	  2003).	  	  
	  9	  species.	  

•	  Survey	  of	  Anomala	  
north	  of	  Mexico	  (Pocs	  

1977).	  	  
33	  species.	  

•	  Revision	  of	  
Strigoderma	  	  

north	  of	  Panama	  
(Bader	  1992).	  	  

28	  species.	  	  	  

•	  Revision	  of	  
Dilophochila	  	  

(Morón	  &	  Howden	  
2001).	  	  

	  6	  species.	  



Anomalorhina osaensis & Anomalorhina turrialbana 



Classifica@on	  and	  Phylogeny

•	  Blanchard	  (1851)	  first	  created	  the	  group	  name	  Anomalitae	  that	  included	  the	  
genera.	  	  

•	  Bates	  (1886)	  classified	  the	  group	  as	  a	  subfamily	  of	  Rutelidae.	  	  

•	  Peringuey	  (1902)	  designated	  Anomalini	  as	  a	  tribe	  of	  Rutelinae	  and	  published	  a	  key	  
to	  the	  tribes	  of	  Rutelinae	  of	  South	  Africa.	  	  

•	  Tribe	  Anomalini:	  	  5	  subtribes,	  ~54	  genera,	  and	  ~2000species,	  	  
	  (Anisopliina,	  Anomalina,	  Isopliina,	  Leptohopliina,	  Popilliina)	  

•	  Classifica7on	  status	  (tribe,	  subfamily,	  etc.)	  and	  rela7onships	  with	  other	  scarabs	  a	  
macer	  of	  ongoing	  research.	  	  	  



Phylogeny	  of	  
scarabaeoids	  
based	  on	  
molecular	  data	  

(2-3 gene regions/taxon) 

Pleurostict scarabs 
~20,000 species 



Sister	  Group	  
to	  the	  	  

Anomalini	  Clade?	  

1	  of	  26	  equally	  	  
parsimonious	  trees	  

*indicates	  high	  bootstrap	  
support	  (+82%)	  

* 

* 

*
* 

* The	  Dynas@nae	  



Anomalini	  Clade	  

79	  species	  

3	  gene	  regions	  	  
(1550	  base	  pairs)	  

Based	  on	  Hawks,	  Mico,	  and	  
Jameson	  in	  prep.	  



Anisopliina	  

Strict	  Consensus	  Tree	  
612	  equally	  parsimonious	  trees,	  CI=.30,	  RI=.71	  	  



Recent	  Literature	  

Ramírez-‐Ponce,	  A.	  &	  Morón,	  M.A.	  2009.	  Relaciones	  filogené7cas	  del	  género	  Anomala	  
Samouelle	  (Coleoptera:	  Melolonthidae:	  Rutelinae:	  Anomalini).	  Revista	  Mexicana	  de	  
Biodiversidad	  80:	  357-‐394.	  

Morón,	  M.A.	  and	  G.	  Nogueira.1999.	  Adiciones	  y	  actualizaciones	  en	  los	  Anomalini	  
(Coleoptera:	  Melolonthidae:	  Rutelinae)	  de	  la	  Zona	  de	  Transicion	  Mexicana	  (I).	  Folia	  
Entomológica	  Mexicana	  103:	  15-‐54.	  



Anomalini 

Anisoplia zwicki 
http://www.koleopterologie.de/gallery/ 



Anomala dubia 

Anomalini 

http://www.koleopterologie.de/gallery/ 



Blitopertha campestris 

Anomalini 

http://www.koleopterologie.de/gallery/ 



Chaetopteroplia segetum 

Anomalini 

http://www.koleopterologie.de/gallery/ 



http://carn.ua.es/CIBIO/es/colecciones/tipos.htm 

Yaaxkumukia conabioi Micó, Gómez & Galante 2005 

Anomalini 



Anomala abchasica, color variations (Europe) 
http://www.biodiversity-georgia.net/gallery.php?taxon=Anomala%20abchasica 

Anomalini 



http://bugguide.net/node/view/402333/bgimage 

Anomala marginata 

Anomalini 



http://www.unl.edu/museum/research/entomology/Scarabs-for-Kids/images/pics/album/index.html 

Strigoderma arbicola (Fabricius) 

Anomalini 



Tribe	  Anoplognathini	  MacLeay,	  1819

Anoplognathus sp.  Australia 
http://www.oocities.org/brisbane_scarabs/Rutelinae.htm 



Species	  Diversity	  

5	  subtribes:	  	  
Anoplognathina,	  
Brachysternina,	  
Phalangogonina,	  
Platyceoliina,	  
Schizognathina	  

25	  genera	  

202	  species	  

http://www.allaboutbeetles.co.uk/show/english/projects/honduras.aspx 



What	  is	  an	  Anoplognathine?	  	  
• Form elongate oval, size generally about 15-25 mm 

• Labrum vertically produced with respect to the clypeus; clypeus and 
mentum often with apicomedial projections.  

• Antennae with 9 or 10 segments.  

• Protarsomeres not dorsoventrally flattened and expanded apically; 
protarsus with claw usually enlarged and often split in males, usually with 
medial tooth in females.  

• Elytral margin chitinous or membranous. 

• The	  tribe	  Anoplognathini	  is	  endemic	  to	  the	  Australian	  and	  Neotropical	  realms.	  	  



Two	  	  Basic	  Ruteline	  Groups	  

      Homalochilous:                         Orthochilous  
Anomalini and Rutelini 

Anatistini 



Labrum	  ver7cally	  produced	  with	  respect	  to	  the	  clypeus;	  clypeus	  and	  
mentum	  ooen	  with	  apicomedial	  projec7ons.	  	  

Anoplognathine	  Characteris@cs	  	  

 Smith 2003 



Anoplognathine	  Characteris@cs	  	  

Protarsomeres	  not	  dorsoventrally	  flacened	  
and	  expanded	  apically;	  protarsus	  with	  claw	  
usually	  enlarged	  and	  ooen	  split	  in	  males,	  
usually	  with	  medial	  tooth	  in	  females.	  	  

Foretarsi	  of	  Genia7ni	  
enlarged	  and	  densely	  

setose	  ventrally.	  	  	  



Form	  of	  the	  mesothoracic	  process.	  

Anoplognathine	  Characteris@cs	  	  

 Smith 2003 



Anoplognathine	  Characteris@cs	  	  

protarsus	  with	  claw	  usually	  enlarged	  and	  ooen	  split	  in	  
males,	  usually	  with	  medial	  tooth	  in	  females.	  	  

 Smith 2003 



Elytral	  margin	  chi7nous	  or	  membranous	  

Anoplognathine	  Characteris@cs	  	  

  Elytral margin !
  with membrane!



Anoplognathine	  Characteris@cs	  	  

http://insectophilia.livejournal.com/153600.html 

Dorsal	  surface	  ooen	  highly	  convex	  	  

Labrum	  not	  produced	  beyond	  
apex	  of	  clypeus	  



Distribu@on	  

The	  five	  subtribes	  are	  distributed	  as	  follows:	  
Anoplognathina	  (Australia	  and	  New	  Guinea),	  
Schizognathina	  (Australia),	  Brachysternina	  
(Chile,	  Argen7na),	  Phalangogoniina	  (México	  
and	  Central	  America),	  and	  Platycoeliina	  
(Neotropics,	  mainly	  in	  the	  Andes	  Mountains	  
and	  montaine	  areas	  of	  Central	  America).	  	  



Smith 2003 

Anoplognathini 



hcp://www.unl.edu/museum/research/entomology/
Guide/Scarabaeoidea/Scarabaeidae/Rutelinae/
Rutelinae-‐Tribes/Anoplognathini/Anoplognathini-‐
generic-‐%20pages/Phalangogonia/Phalangogonia.html	  

Phalangogonia	  hawksi	  Smith.Photo	  by	  Andrew	  Smith.	  

Anoplognathini 



Anoplognathus	  porosus,	  Australia	  

hcp://www.sciencentre.qm.qld.gov.au/Find+out+about/Animals+of+Queensland/Insects/Beetles/Common+species/
Christmas+Beetles	  

Anoplognathini 



Anoplognathus	  viriditarsis,	  Australia	  

Anoplognathini 

hcp://www.sciencentre.qm.qld.gov.au/Find+out+about/Animals+of+Queensland/Insects/Beetles/Common+species/
Christmas+Beetles	  



http://www.virtual-beetles.com/rutaus.html 

Anoplognathini 



Anoplognathini 

http://www.virtual-beetles.com/rutaus.html 



Anoplognathini 

http://www.virtual-beetles.com/rutaus.html 



http://www.flickr.com/photos/rainforests/5556796539/ 

Platycoelia sp. from Ecuador 

Anoplognathini 



http://www.unl.edu/museum/research/entomology/Scarabs-for-Kids/images/pics/album/index.html 

Brachysternus prasinus, Chile 

Anoplognathini 



•	  MacLeay	  (1819)	  created	  the	  Anoplognathidae,	  but	  it	  had	  a	  very	  different	  composi7on	  from	  the	  
current	  concept	  –	  it	  consisted	  of	  the	  modern	  Anoplognathini,	  Genia7ni,	  and	  Apogonia	  Kirby	  (a	  
Melolonthinae	  genus)	  

•	  Burmeister	  (1844)	  classified	  the	  Anoplognathini	  in	  the	  modern	  sense	  (all	  of	  the	  taxa	  currently	  
considered	  to	  be	  in	  the	  group	  and	  that	  were	  known	  at	  the	  7me)	  

•	  Ohaus	  (1904a,	  1904b,	  1905,	  1918)	  divided	  the	  tribe	  into	  the	  five	  currently	  recognized	  subtribes:	  
Anoplognathina,	  Schizognathina,	  Brachysternina,	  Phalangogoniina,	  and	  Platycoeliina.	  	  

•	  All	  three	  of	  the	  Neotropical	  subtribes	  have	  recently	  been	  revised	  (Brachysternina	  by	  Jameson	  and	  
Smith	  [2002],	  Ratcliffe	  and	  Ocampo	  [2002],	  and	  Smith	  [2002];	  Phalangogoniina	  by	  Smith	  and	  Morón	  
[2003];	  and	  Platycoeliina	  by	  Smith	  [2003]).	  	  

•	  Tribe	  Anoplognathini:	  5	  subtribes,	  25	  genera,	  and	  202	  species	  
(Anoplognathina,	  Brachysternina,	  Phalangogonina,	  Platyceoliina,	  Schizognathina)	  

•	  Rela7onships	  of	  the	  Anoplognathini	  to	  other	  ruteline	  tribes	  (sister	  group	  rela7onships)	  and	  
rela7onships	  of	  genera	  within	  the	  tribe	  and	  require	  further	  inves7ga7on.	  	  

Classifica@on	  and	  Phylogeny



•	  Preliminary	  phylogene7c	  research	  on	  the	  tribe	  Anoplognathini	  supports	  the	  
monophyly	  of	  the	  Neotropical	  subtribes	  of	  Anoplognathini	  (Brachysternina,	  
Phalangogoniina,	  Platycoeliina),	  but	  not	  the	  Australian	  subtribes	  (Anoplognathina,	  
Schizognathina)	  (Smith	  in	  prep.).	  	  

•	  Preliminary	  molecular	  results	  of	  the	  phytophagous	  scarabs	  place	  serious	  doubt	  on	  
the	  monophyly	  of	  the	  tribe	  Anoplognathini.	  The	  Brachysternina	  and	  the	  Australian	  
taxa	  form	  a	  monophyle7c	  clade,	  but	  the	  Phalangogoniina	  and	  Platycoeliina	  are	  quite	  
divergent	  and	  will	  probably	  need	  to	  be	  reclassified	  within	  the	  Rutelinae	  (Smith	  in	  
prep.).	  

Phylogeny	  



Resources	  
Smith,	  A.B.T.	  	  2003.	  A	  Monographic	  Revisionof	  the	  Genus	  Platycoelia	  Dejean	  
(Coleoptera:	  Scarabaeidae:	  Rutelinae:	  Anoplognathini).	  Bulle7n	  of	  the	  University	  of	  
Nebraska	  State	  Museum	  15:	  1-‐209.	  

Carne,	  P.	  B.	  1958.	  A	  review	  of	  the	  Australian	  Rutelinae	  (Coleoptera:	  Scarabaeidae).	  
Australian	  Journal	  of	  Zoology	  6(2):	  162-‐	  240.	  

Smith,	  A	  B.T.	  2008.	  Checklist	  of	  the	  Anoplognathini	  (Scarabaeidae:	  Rutelinae).	  (URL:	  
hcp://www-‐museum.unl.edu/research/entomology/Guide/Scarabaeoidea/
Scarabaeidae/Rutelinae/Rutelinae-‐Tribes/Anoplognathini/Anoplognathini-‐Catalog/
AnoplognathiniC.html).	  In,	  B.C.	  Ratcliffe	  and	  M.L.	  Jameson	  (eds.),	  Generic	  Guide	  to	  
New	  World	  Scarab	  Beetles	  (URL:	  
hcp://www-‐museum.unl.edu/research/entomology	  /Guide/index4.htm).	  



Tribe	  Genia@ni	  Burmeister,	  1844

Neotrop.	  entomol.	  vol.37	  no.6	  Londrina	  Nov./Dec.	  2008hcp://dx.doi.org/
10.1590/S1519-‐566X2008000600020 

Bolax	  palliata	  feeds	  on	  bracken	  fern	  



Species	  Diversity	  

Tribe	  Genia7ni:	  13	  genera,	  327	  species 



Two	  	  Basic	  Ruteline	  Groups	  

      Homalochilous:                         Orthochilous  
Anomalini and Rutelini 

Anatistini 



Labrum	  ventrally	  	  
produced	  

Labrum	  and	  mentum	  with	  	  
apicomedial	  projec7ons	  

Protarsomeres	  	  
enlarged	  and	  	  
ventrally	  setose	  	  
in	  males	  

What	  is	  a	  Genia@ne?	  

Geniates	  	  	  is	  Greek	  for	  “bearded”	  

Mentum	  with	  dense	  	  
patch	  of	  setae	  



•	  Form	  elongate	  oval,	  size	  5	  mm	  to	  about	  30	  mm.	  

•	  Labrum	  ver7cally	  produced	  with	  respect	  to	  the	  clypeus	  

•	  Clypeus	  and	  mentum	  with	  apicomedial	  projec7ons	  

•	  Antennae	  with	  9	  or	  10	  segments	  

•	  Pro7biae	  tridentate	  (bidentate	  in	  Microchilus),	  inner	  pro7bial	  spur	  apical;	  
foretarsomeres	  usually	  enlarged	  in	  males	  and/or	  females	  and	  densely	  setose	  ventrally	  
(except	  in	  Geniatosoma)	  

•	  Elytral	  margin	  chi7nous	  or	  membranous	  

•	  Terminal	  spiracle	  posi7oned	  in	  pleural	  suture	  

•	  Tribe	  Genia7ni:	  13	  genera,	  327	  species	  

•	  Distributed	  in	  New	  World	  only	  

What	  is	  a	  Genia@ne?	  



Genia@ne	  Characteris@cs	  

Microchilus species 



Genia@ne	  	  
Characteris@cs	  

Xenogeniates  



Genia@ne	  Characteris@cs	  

Pro7biae	  tridentate	  (bidentate	  in	  Microchilus),	  inner	  pro7bial	  spur	  apical;	  
foretarsomeres	  usually	  enlarged	  in	  males	  and/or	  females	  and	  densely	  setose	  

ventrally	  (except	  in	  Geniatosoma) 



Genia@ne	  Characteris@cs	  

Mentum	  usually	  with	  apicomedial	  projec7ons,	  but	  there	  are	  excep7ons 



Genia@ne	  Characteris@cs	  

Elytral	  margin	  chi7nous	  or	  membranous.	  Trizogeniates	  
with	  stridulatory	  setae. 



Genia@ne	  Characteris@cs	  

Form	  of	  the	  s7pes	  characteris7c	  for	  Lobogeniates	  (with	  lateral	  lobe) 



Genia@ne	  Characteris@cs	  

Mesosternal	  concavity	  present	  in	  Xenogeniates 



Distribu@on	  and	  Biology	  
Neotropical	  distribu7on	  (Mexico	  to	  

northern	  Argen7na	  and	  Brazil).	  Only	  

one	  species	  is	  known	  from	  Chile	  

(Geniates	  leptopus	  Ohaus).	  	  

Ecology:	  

	  •	  Inhabit	  forests	  from	  sea	  level	  to	  

2000	  meters	  

	  •	  Adults	  are	  leaf-‐feeders	  

	  •	  Larvae	  are	  unknown	  

	  •	  Collected	  at	  lights	  



•	  Burmeister	  (1844)	  created	  the	  group	  name	  "Genia7dae"	  that	  included	  the	  genera	  
Bolax,	  Leucothyreus,	  Evanos,	  and	  Geniates.	  	  

•	  Ohaus	  (1918)	  designated	  the	  Genia7ni	  as	  a	  tribe	  within	  the	  Rutelinae.	  	  

•	  This	  group	  is	  poorly	  known	  taxonomically.	  Revisions	  and	  keys	  to	  species	  are	  needed	  
in	  all	  the	  genera,	  and	  the	  taxonomic	  posi7on	  of	  some	  genera	  and	  species	  needs	  
clarifica7on.	  	  

•	  Phylogeny	  of	  the	  group,	  sister	  group	  rela7onships,	  and	  rela7onships	  of	  genera	  
require	  inves7ga7on.	  

Classifica@on	  and	  Phylogeny



hcp://guyane-‐insecte.forumac7f.com/t675-‐leucothyreus-‐sp-‐rutelinae	  

Leucothyreus	  sp.	  from	  Guyane	  

Geniatini 



Geniatini 

hcp://guyane-‐insecte.forumac7f.com/t675-‐leucothyreus-‐sp-‐rutelinae	  

Leucothyreus	  sp.	  from	  Guyane	  



Geniatini 

Trizogeniates foveicollis 



http://ntsavanna.com/a-plague-of-beetles/ 

Bolax magnus, Panama 

Geniatini 



Geniatini 

Geniatosoma nigrum (male) 



Jameson,	  M.L.	  and	  S.J.	  Hawkins.	  2005.	  Synopsis	  of	  the	  genera	  of	  Genia7ni	  
(Coleoptera:	  Scarabaeidae:	  Rutelinae)	  with	  an	  annotated	  catalog	  of	  species.	  Zootaxa	  
874:	  1-‐76.	  

Jameson	  and	  Villatoro.	  2006.	  Annotated	  Catalog	  of	  the	  Genia7ni	  (Scarabaeidae:	  
Rutelinae).	  URL:	  
hcp://www-‐museum.unl.edu/research/entomology/Guide/Scarabaeoidea/
Scarabaeidae/Rutelinae/Rutelinae-‐Tribes/Genia7ni/Genia7ni-‐Catalog/
Genia7niC.html.	  In,	  B.C.	  Ratcliffe	  and	  M.L.	  Jameson	  (eds.),	  Generic	  Guide	  to	  New	  
World	  Scarab	  Beetles	  (URL:	  
hcp://www-‐museum.unl.edu/research/entomology	  /Guide/index4.htm).	  

Villatoro,	  K.	  	  2002.	  Revisión	  del	  género	  neotropical	  Trizogeniates	  Ohaus	  	  
(Coleoptera:	  Scarabaeidae:	  Rutelinae:	  Genia7ni).	  	  Entomotropica	  17:	  225-‐294. 	  	  

Resources	  



Spodochlamys	  la-pes,	  Ecuador	  

hcp://www.insecte.org/forum/viewtopic.php?f=1&t=52573	  

Tribe	  Ana@s@ni	  Lacordaire,	  1856	  



•	  The	  tribe	  includes	  21	  species	  and	  4	  
genera.	  

•	  Size	  ranges	  from	  20-‐50	  mm.	  

•	  Species	  in	  the	  group	  are	  restricted	  to	  
forested	  regions	  from	  Honduras	  in	  the	  
north	  to	  Mato	  Grosso,	  Brazil	  in	  the	  south.	  

•	  The	  highest	  area	  of	  diversity	  for	  the	  
group	  is	  Colombia	  with	  45%	  of	  the	  species.	  	  



Two	  	  Basic	  Ruteline	  Groups	  

      Homalochilous:                         Orthochilous  
Anomalini and Rutelini 

Anatistini 



What	  is	  an	  Ana@s@ne?	   	  	  
•	  Labrum	  ver7cally	  and	  ventrally	  produced	  with	  respect	  to	  the	  clypeus	  and	  somewhat	  
fused	  to	  the	  clypeus	  	  

•	  Labrum	  with	  apex	  weakly	  triangulate,	  lacking	  apical	  projec7on	  that	  overhangs	  the	  
mentum	  (Adore7ni	  possess	  a	  median,	  apical	  projec7on)	  

•	  Mentum	  lacking	  median,	  apical	  tooth	  or	  projec7on	  (Genia7ni	  and	  Anoplognathini	  
with	  median,	  apical	  tooth).	  

•	  Protarsomeres	  of	  males	  and/or	  females	  more	  or	  less	  cylindrical	  and	  lacking	  dense,	  
ventral	  pilosity	  (protarsomeres	  of	  males	  and/or	  females	  dorsoventrally	  flacened,	  
enlarged,	  and	  densely	  pilose	  ventrally	  in	  the	  tribe	  Genia7ni;	  form	  of	  protarsomeres	  is	  
shared	  with	  Anoplognathini,	  Adore7ni,	  Rutelini,	  and	  Anomalini).	  

•	  Pro7bia	  lacking	  apical	  spur	  (spur	  present	  in	  all	  other	  Rutelinae).	  

•	  Margin	  of	  elytra	  with	  membranous	  border	  (membranous	  border	  lacking	  in	  Rutelini	  
and	  Adore7ni;	  form	  of	  elytral	  margin	  shared	  with	  Anomalini,	  Genia7ni,	  and	  some	  
Anoplognathini).	  



Ana@s@ne	  	  
Characteris@cs	  



Ana@s@ne	  Characteris@cs	  

	  Labrum	  ver7cally	  and	  ventrally	  produced	  with	  respect	  to	  the	  clypeus	  and	  somewhat	  
fused	  to	  the	  clypeus.	  Labrum	  with	  apex	  weakly	  triangulate,	  lacking	  apical	  projec7on	  
that	  overhangs	  the	  mentum	  (Adore7ni	  possess	  a	  median,	  apical	  projec7on).	  Mentum	  
lacking	  median,	  apical	  tooth	  or	  projec7on	  (Genia7ni	  and	  Anoplognathini	  with	  median,	  

apical	  tooth).	  



Ana@s@ne	  Characteris@cs	  

Pro7bia	  lacking	  apical	  spur	  (spur	  present	  in	  all	  other	  Rutelinae).	  Protarsomeres	  of	  
males	  and/or	  females	  more	  or	  less	  cylindrical	  and	  lacking	  dense,	  ventral	  pilosity	  
(protarsomeres	  of	  males	  and/or	  females	  dorsoventrally	  flacened,	  enlarged,	  and	  
densely	  pilose	  ventrally	  in	  the	  tribe	  Genia7ni;	  form	  of	  protarsomeres	  is	  shared	  

with	  Anoplognathini,	  Adore7ni,	  Rutelini,	  and	  Anomalini).	  



Classifica@on	  and	  Phylogeny
•	  Lacordaire	  (1856)	  created	  the	  subtribe	  “Ana7s7des”	  for	  the	  genus	  Ana6sta	  and	  
placed	  it	  at	  the	  beginning	  of	  the	  Rutelinae.	  

•	  Ohaus	  (1905)	  placed	  the	  genus	  Ana6sta	  in	  the	  Ana7s7ni	  (as	  Spodochlamyini)	  
based	  on	  what	  he	  viewed	  as	  a	  shared	  form	  of	  the	  antennae,	  mouthparts,	  and	  
clypeus.	  Although	  Ohaus	  was	  aware	  of	  Lacordaire’s	  work,	  he	  abandoned	  use	  of	  the	  
“Ana7s7des”.	  

•	  The	  family	  group	  name	  Ana7s7ni	  pre-‐dates	  the	  family	  group	  name	  
Spodochlamyini	  (Smith	  2006),	  and	  it	  has	  nomenclatural	  priority.	  

•	  	  The	  group	  is	  assumed	  to	  be	  monophyle7c	  based	  on	  many	  characters.	  

•	  Sister	  group	  rela7onships	  have	  not	  been	  analyzed,	  but	  based	  on	  the	  form	  of	  the	  
labrum,	  Machatschke	  (1965)	  hypothesized	  that	  the	  Ana7s7ni	  (as	  Spodochlamyini)	  
evolved	  from	  the	  lineage	  that	  included	  the	  subtribe	  Brachysternina	  (Rutelinae:	  
Anop-‐	  lognathini)	  

•	  Addi7onal	  compara7ve	  analyses	  and	  phylogene7c	  analyses	  are	  necessary	  in	  order	  
to	  understand	  evolu7onary	  rela7onships,	  adapta7on,	  and	  classifica7on	  of	  ruteline	  
tribes,	  including	  the	  Ana7s7ni.	  



Anatistini 



Anatistini 



Anatistini 



Anatistini 



Anatistini 



Resources	  

Jameson,	  M.L.	  and	  Ratcliffe,	  B.C.	  	  2011.	  	  The	  Neotropical	  Scarab	  Beetle	  Tribe	  Ana7s7ni	  
(Coleoptera:	  Scarabaeidae:	  Rutelinae).	  Bulle7n	  of	  the	  University	  of	  Nebraska	  State	  
Museum	  	  26:	  1-‐100.	  	  



hcp://everythingbuchaidragonflies.blogspot.com/2011/05/beetle-‐1.html	  

Adoretus	  compressus	  (Weber,	  1801)	  

Tribe	  Adore@ni	  Burmeister,	  1844	  



Two	  	  Basic	  Ruteline	  Groups	  

      Homalochilous:                         Orthochilous  
Anomalini and Rutelini 

Anatistini 



What	  is	  an	  Adore@ne?	  
•	  Includes	  5	  subtribes,	  26	  genera,	  and	  ~500	  species	  
	  (Adore7na,	  Adorrhinyp7ina,	  Pachyrhinadore7na,	  Prodore7na,	  Trigonostomusina)	  

•	  Size	  ranges	  from	  5-‐25	  mm.	  

•	  Distributed	  in	  the	  Old	  World	  with	  introduc7ons	  to	  Australia,	  Hawaii,	  and	  several	  
other	  regions.	  

•	  There	  are	  few	  resources	  for	  iden7fica7on	  of	  species.	  Iden7fica7on	  of	  adult	  and	  
larval	  Adore7ni	  is	  problema7c	  and	  no	  systema7sts	  have	  a	  broad	  knowledge	  of	  
the	  world	  Adore7ni	  fauna.	  Other	  than	  scacered	  and	  older	  regional	  works,	  there	  
are	  few	  resources	  for	  iden7fica7on	  of	  species	  or	  genera.	  

•	  Based	  on	  limited	  biological	  informa7on,	  adults	  are	  herbivore	  generalists	  and	  are	  
known	  to	  feed	  on	  a	  wide	  variety	  of	  plants.	  Larvae	  are	  associated	  with	  roots	  and,	  
depending	  on	  the	  species,	  feed	  on	  living	  or	  non-‐living	  plant	  7ssues	  

•	  The	  group	  includes	  species	  that	  are	  of	  concern	  as	  invasive	  species.	  	  	  

•	  Phylogene7c	  data	  provide	  evidence	  that	  the	  tribe	  is	  sister	  to	  the	  Dynas7nae	  



The	  adult	  Chinese	  rose	  beetle	  has	  
been	  reported	  to	  feed	  on	  over	  250	  
species	  and	  approximately	  56	  
families	  of	  plants	  or	  on	  over	  500	  
plant	  species.	  Host	  plants	  include	  
many	  economically	  important	  
plants.	  

Chinese	  Rose	  Beetle	  



Adore@nes	  of	  
Biosecurity	  
Concern	  

Feeding	  damage	  by	  Adoretus	  sp.	  

http://caps.ceris.purdue.edu/survey/
manual/soybean_reference 



hcp://www.padil.gov.au/maf-‐border/Pest/Main/140400/30269	  

Adoretini 

Labrum	  ver7cally	  and	  ventrally	  produced	  with	  respect	  to	  the	  clypeus	  and	  
somewhat	  fused	  to	  the	  clypeus.	  Body	  with	  thickened,	  scale-‐like	  setae 



Adoretini 



Adoretini 



Adoretini 



Adoretus	  ictericus,	  South	  Africa	  
hcp://www.biodiversityexplorer.org/beetles/scarabaeidae/rutelinae/	  

Adoretini 



Adoretus	  versutus	  Harold	  

hcp://www.padil.gov.au/pests-‐and-‐diseases/Pest/Main/135985/7327#	  

Adoretini 



http://www.plantwise.org/?dsid=3283&loadmodule=plantwisedatasheet&page=4270&site=234 

Adoretus versutus 

Adoretini 



Adoretini 

Adoretus sp., Irian Jaya   
http://www.galerie-insecte.org/galerie/ref-38624.htm 



Tribe	  	  
Alvarengiini	  
Frey,	  1975	  

Ottokellaria sp. 



Alvarengiini	  

•	  Tribe	  Alvarengiini:	  3	  genera,	  3	  species	  

•	  Distributed	  in	  southern	  Brazil	  

•	  Licle	  known	  about	  this	  group,	  and	  the	  taxonomy	  is	  greatly	  confused.	  	  
Compara7ve	  morphology	  and	  	  phylogene7c	  analyses	  are	  needed	  to	  
understand	  the	  rela7onships	  of	  this	  group	  to	  other	  scarabs.	  It	  is	  possible	  that	  
this	  group	  is	  more	  closely	  related	  to	  melolonthines	  or	  is	  a	  basal	  Rutelinae.	  	  	  

•	  Includes	  Pachylus,	  OQokellaria,	  and	  Alvarengius.	  



Silver	  Jewel	  Scarab	  (Chrysina	  chrysargyrea),	  Costa	  Rica	  

Tribe	  Rutelini	  MacLeay,	  1819	   	  	  



994	  species,	  93	  genera,	  and	  8	  subtribes	  (Areodina,	  Desmonychina,	  
Didrepanephorina,	  Heterosternina,	  Lasiocalina,	  Orcytomorphina,	  Parastasiina,	  
Rutelina).	  Most	  subtribes	  are	  probably	  paraphyle7c.	  The	  subtribe	  Pelidno7na	  

(above)	  is	  paraphyle7c	  and	  many	  genera	  are	  paraphyle7c.	  

Species	  Diversity	  



Two	  	  Basic	  Ruteline	  Groups	  

      Homalochilous:                         Orthochilous  
Anomalini and Rutelini 

Anatistini 



What	  is	  a	  Rutelini?	  	  	  

•	  Labrum	  horizontally	  produced	  with	  respect	  to	  the	  clypeus.	  	  

•	  Antennae	  with	  10	  segments	  (8	  or	  9	  in	  Parachrysina).	  	  

•	  Pro7biae	  tridentate,	  inner	  pro7bial	  spur	  apical;	  foretarsomeres	  not	  enlarged	  or	  densely	  
setose	  ventrally.	  	  

•	  Elytral	  margin	  en7rely	  chi7nous.	  

•	  Terminal	  spiracle	  posi7oned	  in	  pleural	  suture.	  

•	  Distribu7on	  in	  New	  World	  and	  Old	  World.	  

•	  Size	  ranges	  from	  5	  to	  50	  mm.	  

•	  994	  species,	  93	  genera,	  and	  8	  subtribes	  (Areodina,	  Desmonychina,	  Didrepanephorina,	  
Heterosternina,	  Lasiocalina,	  Orcytomorphina,	  Parastasiina,	  Rutelina).	  Most	  subtribes	  are	  
probably	  paraphyle7c.	  The	  subtribe	  Pelidno7na	  (above)	  is	  paraphyle7c	  and	  many	  genera	  
are	  paraphyle7c.	  



Distribu@on	  of	  Rutelini	   	  	  

The	  tribe	  Rutelini	  is	  distributed	  worldwide	  but	  is	  most	  speciose	  in	  the	  
Neotropics.	  	  



Classifica@on	  and	  Phylogeny	  

•	  MacLeay	  (1819)	  created	  the	  “Rutelini”,	  including	  the	  genus	  Rutela.	  	  

•	  The	  tribe	  is	  paraphyle7c.	  Addi7onal	  research	  is	  required	  to	  understand	  
rela7onships	  of	  within	  the	  Rutelinae.	  	  

•	  Several	  subtribes	  within	  the	  tribe	  are	  not	  natural	  groups	  (not	  monophyle7c).	  
Addi7onal	  research	  is	  required	  to	  understand	  rela7onships	  of	  the	  genera	  within	  the	  
Rutelinae.	  	  	  



A	  wide	  array	  of	  morphological	  forms	  is	  exhibited	  by	  members	  of	  the	  tribe	  including	  taxa	  
with	  enlarged,	  horn-‐like	  mandibles	  (Fruhstorferia	  from	  Asia),	  backward-‐projec7ng	  
thoracic	  horns	  (Peperonota	  from	  Asia),	  enlarged	  hind	  femora	  (Heterosternus	  and	  

Chrysina	  from	  the	  New	  World),	  and	  strikingly-‐colored,	  metallic	  silver	  and	  gold	  beetles	  
(Plusio6s	  from	  the	  New	  World).	  	  

Wide	  Array	  of	  Forms	  

Kibakoganea	  formosana	  

Peppernota	  harringtoni	  Dicaulocephalus	  feae	  

Ceroplophana	  modiglianii	  



Chyrsina species 

Wide	  Array	  of	  Forms	  



Macropoidelimus	  mnizechi	  

Rutelini: Heterosternina 



Heterosternus	  oberthuri,	  Panama	  

Rutelini: Heterosternina 



Punctate Bear Beetle  (Paracotalpa puncticollis) on California Juniper
             
      

http://www.graniteridgenature.com/california.html 

Rutelini: Areodina 



Rutelini: “Pelidnotina” 

http://www.rutelide-dundee.com/Marc6F.htm 

Pelidnota quadripunctata 



Rutelini: “Antichirina” 

Macraspis olivieri, Guyana 
http://www.rutelide-dundee.com/Marc6F.htm 



Chlorota sp., Guyana 

Rutelini: “Antichirina” 

http://www.rutelide-
dundee.com/Marc6F.htm 



Lagochile sparsa guyanensis Soula, Guyana 

Rutelini: “Antichirina”  

http://www.rutelide-dundee.com/Marc6F.htm 



Antichira capucina, Guyana 

http://www.rutelide-dundee.com/
Marc6F.htm 

http://www.rutelide-dundee.com/Marc6F.htm 

Rutelini: “Antichirina” 



Pseudomacraspis affinis, Guyana 

http://www.rutelide-dundee.com/
Marc6F.htm 

http://www.rutelide-dundee.com/Marc6F.htm 

Rutelini: “Antichirina” 



Rutelini: Rutelina 

Rutela lineola, Guyana 

http://www.rutelide-dundee.com/
Marc6F.htm 

http://www.rutelide-dundee.com/Marc6F.htm 



http://www.virtual-beetles.com/fruhstorferia.html 

Rutelini: Didrepanephorina 



http://www.virtual-beetles.com/fruhstorferia.html 

Rutelini: Didrepanephorina 



http://www.virtual-beetles.com/fruhstorferia.html 

Rutelini: Parastasiina 



http://www.virtual-beetles.com/fruhstorferia.html 

Rutelini: Parastasiina 



http://www.virtual-beetles.com/fruhstorferia.html 

Rutelini: Parastasiina 



Rutelini: Parastasiina 



Rutelini: Parastasiina 

http://www.thaibugs.com/ 

Cyphelytra ochracea, Thailand 



Oryctomorphus bimaculatus (Chile) 

Rutelini: Oryctomorphina 



Desmonxy humeralis, Asia 

Rutelini: Desmonychina 



Resources	  

Chrysina	  Gallery.	  
hSp://www-‐museum.unl.edu/research/entomology/Guide/Scarabs%20Gallery/
Chrysina%20Gallery/index.html.	  In,	  B.C.	  Ratcliffe	  and	  M.L.	  Jameson	  (eds.),	  Generic	  
Guide	  to	  New	  World	  Scarab	  Beetles	  (URL:	  
hcp://www-‐museum.unl.edu/research/entomology	  /Guide/index4.htm).	  	  

Heterosternina	  Gallery.	  
hSp://www-‐museum.unl.edu/research/entomology/Guide/Scarabs%20Gallery/
Heterosternina%20Gallery/index.html.	  In,	  B.C.	  Ratcliffe	  and	  M.L.	  Jameson	  (eds.),	  
Generic	  Guide	  to	  New	  World	  Scarab	  Beetles	  (URL:	  
hcp://www-‐museum.unl.edu/research/entomology	  /Guide/index4.htm).	  	  


