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a  b  s  t  r  a  c  t

The  Augochlora  clade  includes  four genera:  Augochlora  Smith,  Augochlorella  Sandhouse,  Ceratalictus
Moure,  and  Pereirapis  Moure.  This is one  of the  richest  and most  widespread  groups  of  Augochlorini
bees.  There  are  about  150  species,  which  occur  from  Argentina  to Canada.  The  species  of  Augochlora  clade
are considered  solitary  to  facultatively  social,  except  Ceratalictus  for  which  nothing  is  known.  Wood  nes-
ting behavior  arose  once  in  the clade, in  Augochlora  sensu  strictu.  The  objective  of  this  study  is to  describe
four  new  species  and  to present  a revised  phylogenetic  analysis  of  the Augochlora  clade  for  the  placement
of  these  species.  The  morphological  matrix  comprised  77  characters  and  42  terminals,  and  resulted  in
two most  parsimonious  trees.  The  monophyly  of  the  Augochlora  clade  is  corroborated.  Ceratalictus  and
Pereirapis  are considered  as  sister  groups  and  Ceratalictus  inflexus  sp.  nov.  came  as  sister  to other  species
of  Ceratalictus.  Augochlora  and  Augochlorella  are  monophyletic  and  sister  groups.  Both  extant  subgenera
of  Augochlora  were  corroborated  as monophyletic.  Augochlorella  comis  is  considered  as  sister  group  to the

rest of  Augochlorella  species.  All  Augochlorella  new  species  described  belong  to  the  Augochlorella  ephyra
group.  Augochlorella  kelliae  sp.  nov.  is  phylogenetically  related  to  Augochlorella  una.  Augochlorella  procliva
sp. nov.  and  Augochlorella  mavricera  sp.  nov.  constitute  a clade  with  Augochlorella  acarinata.  Including
the  new  species,  Augochlorella  has 19  species  and  Ceratalictus  11 species.  A revised  key  for  species  of
Augochlorella  and  Ceratalictus  is  also  presented  in the  Supplementary  Information.

©  2019  Sociedade  Brasileira  de  Entomologia.  Published  by  Elsevier  Editora  Ltda.  This is  an  open
he  CC
access  article  under  t

ntroduction

Augochlorini is a monophyletic bee tribe and the main lin-
ages divergence dating around 55–20 Ma  (Hedtke et al., 2013;
onç alves, 2016). The tribe comprises 663 described species pri-
arily distributed in the Neotropical region (Moure, 2007). Species

f Augochlorini have a remarkable range of behaviors and habits,
ncluding solitary, semisocial, primitively eusocial, crepuscular,
esting in the soil and wood, and cleptoparasitism (see Michener,
007 for a review). These diverse and ecologically interesting habits
ake the augochlorine bees a good group for the evolution studies

f such behaviors. In a recent molecular and morphological phy-
ogeny, Gonç alves (2016) recognized seven suprageneric clades for
he tribe and the Augochlora clade was recovered sister to the Mega-
opta group (Gonç alves, 2016; Meira and Gonç alves, 2018).

The Augochlora clade includes Augochlora Smith, Augochlorella

andhouse, Ceratalictus Moure, and Pereirapis Moure (Eickwort,
969). The taxonomic treatment of these genera varies among
uthors, Michener (2007) considered Ceratalictus and Pereirapis

E-mail: goncalvesrb@gmail.com

https://doi.org/10.1016/j.rbe.2018.12.003
085-5626/© 2019 Sociedade Brasileira de Entomologia. Published by Elsevier Editor
reativecommons.org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

as subgenera of Augochlorella,  but others treated them as sepa-
rate genera (Eickwort, 1969; Danforth and Eickwort, 1997; Engel,
2000; Coelho, 2004; Moure, 2007; Coelho and Gonç alves, 2010;
Eickwort and Eickwort, 1973). The late classification is supported
by multiples phylogenies (Danforth and Eickwort, 1997; Engel,
2000; Coelho, 2004; Gonç alves, 2015, 2016) in which the genus
Augochlorella does not form a monophyletic group with Ceratalic-
tus and Pereirapis.  Michener’s classification creates a paraphyletic
group in relation to Augochlora.

Augochlora is the most speciose genus of the group, with
115 species, ranging from Argentina and Chile to Canada (Moure,
2007). Augochlora has three subgenera: Augochlora s.s. (87 species),
Electraugochlora Engel (one fossil species), and Oxystoglossella Eick-
wort (27 species). No revisionary or phylogenetic studies have
been conducted for the genus. Pereirapis is distributed from
southern Brazil to Mexico, and it has eight species according to
Moure (2007), although Engel (2000) considered the genus to be
monotypic with all species synonym with P. semiaurata (Spinola,

1853). Coelho (2004) revised Augochlorella,  recognizing 16 species
distributed from Argentina to Canada. The Augochlorella phylogeny
supports the placement of Augochlorella as a sister group to the
rest of the Augochlora clade (Coelho, 2004). Ceratalictus taxonomy

a Ltda. This is an open access article under the CC BY-NC-ND license (http://

https://doi.org/10.1016/j.rbe.2018.12.003
http://www.rbentomologia.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rbe.2018.12.003&domain=pdf
https://orcid.org/0000-0001-5623-0938
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:goncalvesrb@gmail.com
https://doi.org/10.1016/j.rbe.2018.12.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


9 ra de E

w
s
s
t
r
D

a
t
b
1
r
s
a
e
D
i
A
1
E

a
a
a
p
a
p
p
i
a
s
S

M

P

i
s
A
T
B
a
d
F
b
d
o
t
G
u
(
m
G
t
f
o
i
o
f
c
m
c
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as revised by Coelho and Gonç alves (2010) who  recognized 10
pecies. Gonç alves (2015) provided a phylogeny of Ceratalictus
pecies and also supported the placement of Augochlorella as sister
o the remaining genera. Recently, however, Gonç alves (2016)
ecovered the following different topology using morphology and
NA ((Augochlora, Augochlorella),  (Ceratalictus, Pereirapis)).

The nesting biology and behavior for some species of all genera
re known, except Ceratalictus. Studied species of Augochlora (Oxys-
oglossella), Augochlorella and Pereirapis are soil nesters and can
e facultatively eusocial (Eickwort, 1969; Eickwort and Eickwort,
972; Danforth and Eickwort, 1997 see Michener, 2007 for a
eview). Augochlora s.s. species nest in rotten–wood and are also
olitary or facultatively eusocial (Stockhammer, 1966; Dalmazzo
nd Roig-Alsina, 2012, 2015; Wcislo et al., 2003) and are not
xclusively solitary as previously postulated (Stockhammer, 1966;
anforth and Eickwort, 1997). Interestingly, intraspecific variation

s also known for some species of the Augochlora clade, such as
ugochlora iphigenia Holmberg, 1899, Augochlorella comis (Vachal,
911) and Augochlorella aurata (Smith, 1853) (see Danforth and
ickwort, 1997 for a review).

Since the taxonomic revisions of Coelho (2004) and Coelho
nd Gonç alves (2010) new species accumulate in Augochlorella
nd Ceratalictus. A new Ceratalictus was already known by the
uthor but with uncertainty on generic placement, mainly due a
eculiar genital capsule. The main goal of this study is to present

 revised phylogenetic analysis for the Augochlora clade for the
lacement of four new species. Other objectives are to com-
ile and revise the morphological characters of previous studies

nto a more complete dataset, and to describe one new Cer-
talictus and three new Augochlorella species. A revised key for
pecies of Augochlorella and Ceratalictus is also presented in the
upplementary Information.

aterial and methods

hylogenetic analysis

As ingroup I selected seven species of Augochlora represent-
ng the extant subgenera, one species of Pereirapis,  and all known
pecies of Augochlorella and Ceratalictus. The new species of
ugochlorella and Ceratalictus were also included as terminals.
he included Augochlora species are distributed from Argentina,
razil and Paraguay. There are several genus level names avail-
ble for Augochlora but they are not tested here. All species were
irectly examined except some of Augochlorella aurata group.
or those species, the character coding was the same present
y Coelho (2004) with few modifications based on the original
rawings and descriptions. As outgroup I selected four species
f Augochlorini including two species of the Megalopta clade,
he sister group of Augochlora clade (Gonç alves, 2016; Meira and
onç alves, 2018). Pseudaugochlora graminea (Fabricius, 1804) was
sed to root the cladogram based on the topologies of Gonç alves
2016) and Meira and Gonç alves (2018). For the character state-

ents, I firstly revised the original datasets of Coelho (2004), and
onç alves (2015, 2016). The later incorporated previous charac-

ers from Eickwort (1969) and Engel (2000). The character coding
rom the original studies were completely rescored based on direct
bservation and new interpretations. The second step was the
nclusion of new characters statements based on external morphol-
gy and male genitalia. The writing of all characters statements

ollowed the recommendations of Sereno (2007). Inapplicable
haracter states for contingent characters are indicated by “–”,
issing character states by “?”. The final matrix comprised 77

haracters and 42 terminals, both matrix and character list are
ntomologia 63 (2019) 91–100

provided in the Supplementary Information. Parsimony analyses
were carried out in Tree Analysis using New Technology Search
(TNT, Goloboff et al., 2008), using equal weights, and the fol-
lowing settings (ratchet weighting probability 5%, 200 iterations),
tree–drifting (50 cycles), and tree–fusing (five rounds, minimum
length set to be hit 1000 times). All characters were treated as
non-additive. Bootstrap (1000 replications) and Bremer support
were also calculated with TNT. Trees were viewed and edited with
WinClada ver. 1.00.08 (©KC Nixon) and GIMP 2.8.16 (©The GIMP
Team).

Taxonomy

The descriptions were organized following the body organi-
zation, tagmata, segments, and sclerites, with special attention
given to the following: structure (general organization), sculp-
turing (impressions and elevations on sclerite surface), color and
pubescence. Structure terminology follows Eickwort (1969) and
Michener (2007) except the basal area of propodeum referred here
as the metapostnotum. I use the abbreviations T1, T2, etc., to denote
the metasomal terga; S1, S2, etc., to denote metasomal sterna; and
F1, F2, etc., to denote the flagellomeres. For examined material the
quotation marks surround exact transcriptions of individual labels,
while the backslash (\) indicates different lines on the same label.
The material cited here is deposited in the following institutions:
BMNH – British Museum of Natural History, London, UK; DZUP –
Coleç ão Entomológica Pe. Jesus Santiago Moure, Curitiba, Brazil;
MZSP – Museu de Zoologia da Universidade de São Paulo, São Paulo,
Brazil; SEMC – Snow Entomological Museum Collection, Lawrence,
USA; UFMG – Universidade Federal de Minas Gerais, Belo Horizonte,
Brazil; UFV – Universidade Federal de Viç osa, Viç osa, Brazil; USNM
– Smithsonian National Museum of Natural History, Washington,
USA.

I measured the following: eye notch width (as a measure of
head width); head length (distance from base of clypeus to ver-
tex apex); glossa length; clypeus maximum width and length;
supraclypeal length (distance from clypeus base to lower tan-
gent of alveoli); distance between upper tangent alveolus and
tangent of lower median ocellus; intertegular distance; first ter-
gum maximum width; second tergum maximum width; total
length (approximate by measuring head and mesosoma plus
metasoma). All measurements are in millimeters. Relative size
comparisons used the mid  ocellus diameter (=OD) or eye max-
imum width in lateral view (=EW). The punctures interspaces
(i) are described in relation to puncture diameter (pd). Sculp-
ture terminology follows Harris (1979) including conflected for
crowded punctures. For some sculpturing I use two  terms to
describe mixed or transitional patterns, as areolate–rugose. For
punctation, sparsely punctate is used for punctures separated by
more than one puncture diameter, coarsely punctate for punc-
tures comparatively coarser than ordinary covering punctures. For
microsculpture, visible only in magnifications above 50×,  I use
the prefix micro-, the term polished is applied for the absence of
microsculpture.

Most specimen examination was made with Olympus SZ51 and
SZ61 using white led ring illumination. Measurements were made
with a Leica Stemi DV4 and an eyepiece micrometer. Photographs
were taken with a Nikon D700 and 107 mm Sigma Macro lens using
Helicon Remote for controlling image capture. Illumination fol-
lowed the system of Kawada and Buffington (2016). Image stacking

was made with Helicon Focus (version 6.0.18) – render method
based on Method C (Pyramid). Final image adjustments (unsharp
mask filtering, level control, background color setting) were with
GIMP 2.8.16 (©The GIMP Team).
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hylogenetic analysis

The phylogenetic analysis resulted in two most parsimonious
rees with 158 steps, the consensus tree is presented in Fig. 1. The
ugochlora clade is monophyletic and supported by five synapo-
orphies (Fig. 1). Ceratalictus and Pereirapis are sister groups with

our synapomorphies in fast optimization (one in unambiguous
ptimization). Ceratalictus is supported by seven synapomor-
hies (six in unambiguous optimization) and Ceratalictus inflexus
p. nov. is sister group to the remaining Ceratalictus species.
ugochlora and Augochlorella are sister groups sharing four synapo-
orphies, from these only one supports the group unambiguously.

ugochlora is monophyletic and the clade shows high support
alues compared to other genera, its extant subgenera are also
orroborated as monophyletic. Augochlorella comis is considered as

ister group to the remaining Augochlorella species. The three new
pecies of Augochlorella belong to the “ephyra group” from Coelho
2004). Augochlorella kelliae sp. nov. is related to Augochlorella una.
ugochlorella procliva sp. nov. and Augochlorella mavricera sp. nov.
white circles indicate unique and homoplastic changes, respectively. Red numbers
anches: Bootstrap and Bremer support values.

constitute a clade with Augochlorella acarinata. Based on these
results, the generic classification from Moure (2007) was  corrob-
orated and the new species are described under Augochlorella and
Ceratalictus at the generic level.

Taxonomy

Augochlorella kelliae sp. nov.
(Figs. 2 and 3)

Diagnosis.  Females of this species are similar to Augochlorella una
and can be separated from the remaining Augochlorella by the olive
green head and mesosoma (not olive in other species), elongate
head (wider than longer in other species), and microreticulate pos-
terior and lateral surfaces of the propodeum (not microreticulate in
other species) (Fig. 2). From A. una, the new species can be separated
by the metapostnotum with strong posterior marginal angles, being
almost trapezoidal (Fig. 2C), preoccipital ridge carinate, mesoscu-

tum punctures sparser on the median surface (interspaces equal to
one puncture diameter on A. una, and about two  puncture diame-
ter on A. kelliae sp. nov.) and the scutellar punctures are not strong
and contiguous. The male can be separated from other species by
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Fig. 2. Holotype female of Augochlorella kelliae sp. nov. (A) Habitus, (B) frontal view
of  head, (C) dorsal view of mesosoma. Scale bar: 0.5 mm.
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area sparsely punctate, weakly microreticulate; green. Paraocu-
ig. 3. Paratype male of Augochlorella kelliae sp. nov. (A) Dorsal view; (B) frontal view
f  head; (C) ventral view of genitalia. Scale bar: A and B at 0.5 mm,  C at 0.25 mm.

he combination of clypeus with a transverse yellow band, hind
eg with short setae, preoccipital ridge carinate, and metapostnotal
arinae almost reaching the posterior margin (Fig. 3).
escription. Holotype female. Measurements (mm). Eye notch
idth: 1.3; head length: 2.0; glossa length: 1.2; clypeus width:

.7; clypeus length: 0.5; supraclypeal length: 0.4; clypeus ocel-
ar distance: 0.8; intertegular distance: 1.4; T1 width: 1.8; T2

idth: 2.0; body length: 7.5. Head. Labrum basal elevation orbic-
lar, black. Mandible black with subapical amber spot; subapical
ooth not strongly produced; long setae (2–3 OD) on outer and
entral margins. Epistomal angle orthogonal. Clypeus sparsely
unctate, microreticulate on basal portion; erect setae with 1–1.5
D; apical surface darkened, most surface olive green. Supra-
lypeal area sparsely punctulate, microreticulate near clypeus;
ne erect setae; olive green. Paraocular area punctate, strongly

icroreticulate; olive green, some weak copper reflections near eye

otch; branched setae with 1–1.5 OD. Antennae: scape dark brown
ith very weak metallic highlights; flagellomeres amber ventrally,
ntomologia 63 (2019) 91–100

especially on F9–10; F1–2 and base of F3 setose, with inconspicuous
sensilla, remaining flagellomeres with conspicuous sensilla. Frons
not depressed; conflected punctate, strongly microreticulate; weak
blue iridescence; short and fine setae. Preoccipital ridge carina
not reaching the gena. Vertex coarsely punctate becoming rugose
near ridge; long plumose (short branches) setae. Gena puncticulate,
microlineate on postgena; green with very weak copper reflec-
tions; white plumose setae (1.5–2 OD). Hypostomal ridge carinate.
Mesosoma. Pronotum dorsal ridge weakly carinate; lateral angle not
projected, rounded; lateral ridge rounded; dorsal surface lineate
and puncticulate; green; with few tomentum on dorsal surface. Pro-
pleuron brown with green highlights. Prosternum green. Fore leg:
coxa dark green, trochanter and femur brown, tibia light brown on
outer surface, base of tibia and pretarsus yellow; long white setae
on coxa to femur, yellow erect setae on tibia and tarsus. Mesos-
cutum anterior border weakly acuminate; median sulcus well
impressed; parapsidal lines weakly impressed; punctate laterally,
more sparse on median surface, microlineations more conspicu-
ous on anterior surface; olive green; short (=OD) and sparse white
setae. Scutellum median sulcus very weakly impressed; puncticu-
late, some scattered punctures, polished; bright olive green; longer
setae (=2.5–3 OD) on posterior margin. Mesepisternum rugulose on
preepisternum, irregularly punctate on hypoepimeral area, sulci
weakly foveate, densely punctate near scrobe, becoming more
evenly punctate ventrally; olive green, weak copper reflections;
covered with plumose setae (=1.5 OD). Mid  leg brown; yellow setae
on femur to tarsus. Tegula concentric lineate; dark amber, weak
green reflections anteriorly. Fore wing: marginal cell apex rounded;
membrane hyaline; black microtrichia. Metanotum median sulcus
very weakly impressed; puncticulate to rugulose; green with bluish
iridescence; long plumose setae (2–3 OD). Metepisternum lineate
above superior metapleural pit, rugulose–punctate below; green
with copper and bluish reflections. Hind leg: basitibial plate apex
rounded; tibial spur serrate; brown; long plumose setae on ven-
tral coxa to femur; ventral tibial setae short and branched. Hind
wing hyaline. Metapostnotum weakly inclined; weakly depressed;
apex rounded; less twice as long as metanotum; rugulose on
most surface, except a stripe on posterior margin, microreticulate;
olive green. Propodeum posterior surface puncticulate, few scat-
tered punctures, microreticulate; olive green; short plumose and
some erect (1–2 OD) setae; propodeum lateral surface puncticu-
late, few scattered punctures, microreticulate; olive green; with
thicker and longer (3–4 OD) setae. Metasoma.  T1 anterior and dorsal
surfaces not angled between; sparsely puncticulate, microlineate;
olive green on anterior and lateral surfaces, dark brown on median
surface. T2 puncticulate; olive green on anterior and lateral sur-
faces, dark brown on median surface; short. T3–T4 puncticulate;
olive green with some dark brown on median surface, brown on
marginal area; short. T5 punctate; dark brown; covered with black
long erect setae. Pygidial plate short, truncate. S1 without tuber-
cle; lineate; amber with green highlights on median surface; very
long setae (=3 OD) on median surface. S2–S4 lineate; brown to light
brown; subapical setae very long (about 5 OD) and with recurved
apices. S5 lineate; brown; long setae (about 4 OD), plumose. S6
lineate; brown; yellowish setae on apical margin.
Paratype male. Measurements (mm). Eye notch width: 1.2; head
length: 1.8; clypeus width: 0.6; clypeus length: 0.5; supraclypeal
length: 0.3; clypeus ocellar distance: 0.7; intertegular distance:
1.3; T1 width: 1.2; T2 width: 1.3; body length: 9. Head. Labrum
and mandible yellow. Clypeus, epistomal angle straight; sparsely
punctate, weakly microreticulate; white setae on middle, longer
setae on apex; yellow stripe on apical margin, green. Supraclypeal
lar area sparsely punctate, weakly microreticulate; green, coppery
along eye margins; long (>2 OD) branched setae, yellow. Anten-
nae F2 0.7x F1 length, F3 = F1, remaining flagellomeres relatively
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Fig. 4. Holotype female of Augochlorella mavricera sp. nov. (A) Habitus; (B) frontal
view of head; (C) dorsal view of mesosoma. Scale bar: 0.5 mm.
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onger; scape and pedicel light brown, flagellomeres yellowed ven-
rally; F11 not flattened; without sensilla placodea patches. Frons
ot depressed above antennal sockets; coarsely punctate; bright
reen, few coppery reflections near paraocular; few erect setae. Pre-
ccipital ridge carinate, some portions lamellate. Vertex punctate
ecoming rugose near ridge; very long plumose (short branches)
etae. Gena puncticulate becoming lineate on postgena; green,
ome coppery reflections; white plumose setae (1.5–2 OD). Hypos-
omal ridge carinate. Mesosoma.  Pronotum dorsal ridge carinate;
ateral angle almost orthogonal; lateral ridge rounded; dorsal sur-
ace rugose; bright olive green, weakly metallic laterally; with
ome plumose setae on dorsal surface. Fore leg: coxa to femur
right metallic green, tibia and tarsus light brown; short yellow
rect setae. Mesoscutum anterior border slightly projected over
ronotum, weakly lobed; median sulcus well impressed; parap-
idal lines well impressed; punctate, sparsely on anterior lobe;
right olive green; posterior margin weakly covered with plumose
etae. Scutellum median sulcus weakly impressed; punctate, pol-
shed; bright olive green; anterior surface covered with plumose
etae. Mesepisternum punctate, polished; bright olive green; short
lumose setae. Mid  leg: coxa brown with metallic reflections,
emaining leg light brown; short yellow erect setae. Tegula concen-
ric lineate; brown, green reflections anteriorly. Forewing weakly
nfuscate on apex. Metanotum median sulcus weakly impressed;
uncticulate, polished; bright olive green; anterior surface densely
overed with erect setae. Metepisternum lineate above superior
etapleural pit, rugulose–punctate below; bright olive green. Hind

eg: coxa brown with metallic reflections, remaining leg light
rown; short yellow erect setae, shorter than diameter of segments.
etapostnotum weakly inclined and depressed; twice as long

s metanotum; apex rounded; carinate, posteriorly only weakly
icroreticulate; green. Propodeum: posterior surface posterior pit

hallow, punctate, microreticulate, olive green, with fine setae; lat-
ral surface punctate, olive green, with thicker setae. Metasoma. T1
ery sparsely puncticulate; light brown with metallic reflections,
ellow marginal areas. T2–5 very sparse puncticulate; light brown
ith metallic reflections, yellow marginal areas; vestiture white,
ith weak row of long white setae on basis. T6 green; long setae.

7 black; short black setae. S1 margin straight; sparsely punctate,
icrolineate; light brown; with very short setae. S2–S5 straight;

rown; covered with short white setae on median surface, posterior
urface with long setae (>4 OD). S4 margin concave; with median,
riangular patch of setae; lateral setae longer. S6 weakly concave;
rown; black setae on apical margin. S7 posterior margin sinuose.
8 posterior margin not produced; 0.3 times S8 width. Genitalia
Fig. 3C). Gonapophysis broad, longer than gonostylus and without
orsal crest; with large ventral prong and lateral teeth. Gonobase
hort (0.6 times gonocoxite length); dorsal lobes weakly produced;
entral bridge narrow. Gonostylus basal process reduced; para-
enial lobe reduced; ventral process with outer and inner lobes,

nner lobe divided and asymmetric, setose; dorsal lobe transversal.
olsella longer than wider; oblique, corners acuminate; without
ook.
omments. Coelho (2004) listed a A. una paratype female as “1?m#,
inas Gerais, Serra da Moeda, Zona Metalúrgica, 15.x.1997 (E. A. B.

lmeida) (BHMH)”, the author listed all specimens of A. una with
ale symbols but the species is only known from females. As the

uestion mark could represent a dubious identification I speculate
hat this paratype can be a specimen of A. kelliae sp. nov. In this
ase A. una is known only from Central Brazil and A. kelliae sp. nov.
s known only for Minas Gerais.
ype material. Holotype female (DZUP): “Brasil, Minas Gerais,\

ão Tomé das letras,\  21 43S, 44 58W\ 12.I.2010, K. Ramos\ and
. Kanamura”. Paratypes: three females (DZUP) with same data of
olotype; two  females (DZUP) “Brasil, Minas Gerais, Serra do Cipó,
.2018, Leticia Graf leg.”; one male (UFMG) “Abelhas de Canga\
Fig. 5. Paratype male of Augochlorella mavricera sp. nov. (A) Dorsal view; (B) frontal
view of head; (C) ventral view of genitalia. Scale bar: A and B at 0.5 mm,  C at 0.25 mm.

Parque Estadual da\ Serra do Rola–Moç a\ 25745–75506” “Nova
Lima MG\ BRASIL 14/03/2013\ J.E. Santos Jr”.

Etymology. In honor of Dr. Kelli S. Ramos, friend, melittologist,
and collector of the type.

Augochlorella mavricera sp. nov.
(Figs. 4–6C,D)

Diagnosis.  The female of this species is very similar to A. acari-
nata. The body of A. mavricera sp. nov. is mostly dark green with
some violet reflections on clypeus and supraclypeal area and black
dorsal surfaces of terga (Fig. 4) while A. acarinata is bright green
with some copper reflections. Also, A. mavricera sp. nov. puncta-
tion is sparser than on A. acarinata (i>2pd on lower paraocular and
i>pd on mesoscutum). The male can be easily separated of A. acar-
inata by the dark body, including legs (Figs. 5 and 6D), compared
with yellowish color of A. acarinata (Fig. 6A,B). The S4 is slightly
bilobed (Fig. 6C) in the new species, while A. acarinata males have
S4 strongly bilobed (Fig. 6A).
Description. Holotype female. Measurements (mm). Eye notch
width: 1.3; head length: 1.6; glossa length: 0.6; clypeus width:

0.7; clypeus length: 0.4; supraclypeal length: 0.3; clypeus ocellar
distance: 0.9; intertegular distance: 1.1; T1 width: 1.7; T2 width:
1.8; body length: 7.0. Head. Labrum basal elevation orbicular,
black. Mandible black with subapical amber spot; subapical tooth
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median sulcus well impressed; parapsidal lines well impressed;
B) hind leg of A. acarinata; (C) metasoma of A. mavricera sp. nov.; (D) hind leg of A.
avricera sp. nov. S4 apical margin indicated in red. Scale bar: 0.5 mm.

ot strongly produced; long setae (2–3 OD) on outer and ventral
argins. Epistomal angle orthogonal. Clypeus sparsely punctate,
eakly microreticulate on basal portion; erect setae with 1–1.5 OD;

pical surface darkened, subapical area violet, remaining surface
right green. Supraclypeal area sparsely punctulate, polished; fine
rect setae; green with violet reflections. Paraocular area punctate,
trongly microreticulate; olive green, some weak violet reflec-
ions near eye notch; branched setae with 1–1.5 OD. Antennae;
cape dark brown with very weak metallic highlights, flagellom-
res weakly amber ventrally; F1–3 setose, with inconspicuous
ensilla, remaining flagellomeres with conspicuous sensilla. Frons
ot depressed; conflected punctate, strongly microreticulate; olive
reen; short and fine setae. Preoccipital ridge not carinate. Vertex
oarsely punctate becoming rugose near ridge; long plumose (short
ranches) setae. Gena puncticulate, microlineate on postgena; dark
reen to black; white plumose setae (1.5–2 OD). Hypostomal ridge
arinate. Mesosoma.  Pronotum dorsal ridge weakly carinate; lat-
ral angle not projected, rounded; lateral ridge rounded; dorsal
urface lineate and puncticulate; dark green; with few tomen-
um on dorsal surface. Propleuron brown with green highlights.
rosternum green. Fore leg: coxa dark green, trochanter and femur
rown, tibia brown on outer surface, base of tibia and pretarsus light
rown; long yellowish setae on coxa to femur, yellow erect setae
n tibia and tarsus. Mesoscutum anterior border weakly acuminate;

edian sulcus well impressed; parapsidal lines weakly impressed;

unctate laterally, more sparse on median surface (i=pd), micro-
ineations more conspicuous on anterior surface; green with violet
ntomologia 63 (2019) 91–100

reflections; short (=OD) and sparse white setae. Scutellum median
sulcus very weakly impressed; punctate to conflected punctate,
microreticulate; bright olive green; longer setae (=2.5–3 OD)  on
posterior margin. Mesepisternum conflected punctate, microretic-
ulate; olive green, weak violet reflections; covered with plumose
setae (=1.5 OD). Mid  leg brown; yellow setae on femur to tar-
sus. Tegula concentric lineate; dark amber, weak green reflections
anteriorly. Fore wing: marginal cell apex rounded; membrane hya-
line; black microtrichia. Metanotum median sulcus very weakly
impressed; rugulose, microreticulate; green with bluish irides-
cence; long plumose setae (2–3 OD). Metepisternum lineate above
superior metapleural pit, conflected punctate below; green with
violet reflections. Hind leg: basitibial plate apex rounded; tibial
spur serrate; brown; long plumose setae on ventral coxa to femur,
ventral tibial setae not too long and with short branches. Hind
wing hyaline. Metapostnotum weakly inclined; weakly depressed;
apex rounded to trapezoidal; less twice as long as metanotum;
rugulose on median surface, carinate laterally, microreticulate;
dark olive green with some violet reflections; Propodeum poste-
rior surface puncticulate, few scattered punctures, microreticulate
to granular; dark olive green; short plumose and some erect (1–2
OD) setae. Propodeum lateral surface puncticulate, microreticulate;
olive green; with thicker and longer (3–4 OD) setae. Metasoma.  T1
anterior and dorsal surfaces not angled between; sparsely punctic-
ulate, microlineate; olive green reflections on lateral surfaces, black
on median surface, few copper reflections elsewhere; short. T2
puncticulate; olive green reflections on lateral surfaces, black on
median surface, few copper reflections elsewhere; short. T3–T4
puncticulate; olive green reflections on lateral and marginal sur-
faces, black on median surface, few copper reflections elsewhere;
short. T5 punctate; dark brown; covered with black long erect setae.
Pygidial plate short, truncate. S1 without tubercle; lineate; amber
with green highlights on median surface; very long setae (=3 OD) on
median surface. S2–4 lineate; brown to light brown; subapical setae
very long (about 5 OD) and with recurved apices. S5 lineate; brown;
long setae (about 4 OD), plumose. S6 lineate; brown; yellowish
setae on apical margin.
Paratype male. Measurements (mm). Eye notch width: 1.2; head
length: 1.6; clypeus width: 0.6; clypeus length: 0.4; supraclypeal
length: 0.3; clypeus ocellar distance: 0.9; intertegular distance:
1.2; T1 width: 1.4; T2 width: 1.6; body length: 7.0. Head. Labrum
and mandible amber; Clypeus: epistomal angle straight; punc-
tate, very weakly microreticulate; white setae on middle, longer
setae on apex; yellow marking on latero–apical margin, green.
Supraclypeal area sparsely punctate, very weakly microreticulate;
green. Paraocular area sparsely punctate, weakly microreticulate;
olive green; long (>2 OD) branched setae, yellow. Antennae F2
0.8x F1 length, F3 = F1, remaining flagellomeres relatively longer;
scape and pedicel light brown, flagellomeres mostly yellowed;
F11 flattened dorso–ventrally; without sensilla placodea patches.
Frons not depressed above antennal sockets; coarsely punctate;
olive green; few erect setae. Preoccipital ridge not carinate. Ver-
tex punctate becoming rugose near ridge; very long plumose (short
branches) setae. Gena puncticulate, almost polished on postgena;
olive green, some coppery reflections on postgena; white plumose
setae (1.5–2 OD). Hypostomal area, ridge carinate. Mesosoma.
Pronotum dorsal ridge carinate; lateral angle almost orthogonal;
lateral ridge rounded; dorsal surface rugose; bright olive green,
weakly metallic laterally; with some plumose setae on dorsal sur-
face. Fore leg: coxa to femur with some metallic reflections, tibia
and tarsus dark brown; short yellow erect setae. Mesoscutum
anterior border slightly projected over pronotum, weakly lobed;
punctate, sparsely on anterior lobe; bright olive green; posterior
margin weakly covered with plumose setae. Scutellum median
sulcus weakly impressed; punctate, polished; bright olive green;
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nterior surface covered with plumose setae. Mesepisternum punc-
ate, polished; bright olive green; short plumose setae. Mid  leg:
oxa brown with metallic reflections, remaining leg light brown;
hort yellow erect setae. Tegula concentric lineate; brown, green
eflections anteriorly. Forewing weakly infuscate on apex. Metan-
tum median sulcus weakly impressed; puncticulate, polished;
right olive green; anterior surface densely covered with erect
etae. Metepisternum lineate above superior metapleural pit, punc-
ate below; bright olive green; Hind leg: coxa brown with metallic
eflections, remaining leg light brown; apex of ventral surface of
emur with apical very long thick setae (7 OD), apex of ventral
urface of tibia with long setae (4 OD), ventral surface of basitar-
us with tuft of erect setae (3 OD) on a convexity. Metapostnotum
eakly inclined; weakly depressed; twice as long as metanotum;

pex rounded; rugose, some carina laterally; green. Propodeum
osterior surface posterior pit shallow, punctate, microreticulate,
live green, with fine setae; lateral surface punctate, olive green,
ith thicker setae. Metasoma.  T1 very sparsely puncticulate; brown
ith lateral metallic reflections; short. T2 very sparse puncticu-

ate; light brown with metallic reflections, yellow marginal areas;
estiture white, with weak row of long white setae on basis. T3–T5
s T2, some bluish iridescence. T6 green; long setae. T7 black;
hort black setae. S1 margin straight; sparsely punctate, microlin-
ate; light brown; with very short setae. S2–S3 and S5 straight;
rown; covered with few short white setae on median surface,
osterior surface with some long setae (>4 OD). S4 weakly bilobed
Fig. 6C); with apical row of thick setae; lateral setae very short.
6 weakly concave; brown; black setae on apical margin. S7 poste-
ior margin sinuose. S8 posterior margin not produced: 0.3 times
8 width. Genitalia (Fig. 5C). Gonapophysis broad; longer than
onostylus; without dorsal crest; with large ventral prong; with
ateral teeth. Gonobase short (0.6 gonocoxite length); dorsal lobes

eakly produced; ventral bridge narrow. Gonostylus basal pro-
ess reduced; parapenial lobe reduced; ventral process with outer
nd inner lobes, inner lobe divided and asymmetric, setose; dor-
al lobe transversal. Volsella longer than wider; oblique, corners
cuminate; without hook.
ype material. Holotype female (DZUP): “Parque Saint–Hilaire\
razil: RS, Viamão, 02/03/2017\ Coletado em \ Euphorbia selloi
11–14 h)\  Saibreira Fogo Recente”. Paratype: one male (DZUP)
Parque Saint–Hilaire\ Brazil: RS, Viamão, 21/12/2015\ Coletado
m\ Richardia grandiflora (08–11 h)\  NOVA Fogo Intermediário”.
tymology. From Greek terms that mean black, mavros, and horn,
eros, in reference to the black F11, feminine.

ugochlorella procliva sp. nov.
(Fig. 7)

iagnosis.  Females of A. procliva sp. nov. can be separated from the
imilar A. ephyra and A. iopoecila by the combination of the weakly
arinate preoccipital ridge, green head and mesosoma (Fig. 7), rugu-
ose and declivitous metapostnotum, and the granular posterior
nd lateral surfaces of propodeum. The carinae of metapostnotum
each the edge posteriorly differently from A. urania,  other similar
pecies which presents carinate preoccipital ridge. Males are not
nown.
escription. Holotype female. Measurements (mm). Eye notch
idth: 1.4; head length: 1.9; glossa length: 0.8; clypeus width: 0.7;

lypeus length: 0.7; supraclypeal length: 0.3; clypeus ocellar dis-
ance: 0.8; intertegular distance: 1.4; T1 width: 2.0; T2 width: 2.2;
ody length: 7.6. Head. Labrum basal elevation weakly orbicular,
mber. Mandible black with subapical and apical amber spot; sub-
pical tooth not strongly produced; long setae (2–3 OD) on outer

nd ventral margins. Epistomal angle orthogonal. Clypeus sparsely
unctate, polished; erect setae with 1–1.5 OD; apical surface
arkened, most surface bright green. Supraclypeal area sparsely
unctulate, polished; fine erect setae; bright green. Paraocular area
Fig. 7. Holotype female of Augochlorella procliva sp. nov. (A) Habitus; (B) frontal
view of head; (C) dorsal view of mesosoma. Scale bar: 0.5 mm.

punctate, sometimes conflected, polished; green; branched setae
with 1–1.5 OD. Antenna: scape dark brown with weak metal-
lic highlights, flagellomeres amber ventrally, especially on F9–10;
F1–3 setose, with inconspicuous sensilla, remaining flagellomeres
with conspicuous sensilla. Frons not depressed; conflected punc-
tate; bright green. short and fine setae. Preoccipital ridge weakly
carinate, carina not reaching the gena. Vertex coarsely punctate
becoming rugose near ridge; long plumose (short branches) setae.
Gena puncticulate, microlineate on postgena; green with very weak
bluish reflections; white plumose setae (1.5–2 OD). Hypostomal
ridge carinate. Mesosoma.  Pronotum dorsal ridge weakly cari-
nate; lateral angle not projected, rounded; lateral ridge rounded;
dorsal surface lineate and puncticulate; green; with few tomen-
tum on dorsal surface. Propleura brown with green highlights.
Prosternum green. Fore leg coxa dark green, trochanter and femur
brown, tibia light brown on outer surface, base of tibia and pre-
tarsus yellow; long white setae on coxa to femur, yellow erect
setae on tibia and tarsus. Mesoscutum anterior border weakly
acuminate; median sulcus well impressed; parapsidal lines weakly
impressed; punctate laterally, more sparse on median surface,
microlineate; green, few copper reflections; short (=OD) and sparse
white setae. Scutellum median sulcus very weakly impressed;
punctate, becoming rugulose posteriorly; bright olive green; longer
setae (=2.5–3 OD) on posterior margin. Mesepisternum rugulose,
sulci weakly foveate; olive green, weak copper reflections; cov-
ered with plumose setae (=1.5 OD). Mid  leg brown, tarsus light
brown; yellow setae on femur to tarsus. Tegula concentric lin-
eate; dark amber, weak green reflections anteriorly. Fore wing,
marginal cell apex rounded; membrane hyaline; black microtrichia.
Metanotum median sulcus very weakly impressed; puncticulate
to rugulose; green with bluish iridescence; long plumose setae
(2–3 OD). Metepisternum lineate above superior metapleural pit,
rugulose–punctate below; green with copper and bluish reflec-
tions. Hind leg, basitibial plate apex rounded; tibial spur serrate;
brown; long plumose setae on ventral coxa to femur, ventral
tibial setae not too long and with short branches. Hind wing hya-

line. Metapostnotum inclined; weakly depressed; apex rounded to
trapezoidal; less twice as long as metanotum; entirely rugulose,
some lateral carina extending to propodeum; green. Propodeum
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ig. 8. Holotype female of Ceratalictus inflexus sp. nov. (A) Habitus; (B) frontal view
f  head; (C) dorsal view of mesosoma. Scale bar: 0.5 mm.

osterior surface punctate rugulose, microreticulate; green; short
lumose and some erect (1–2 OD) setae. Propodeum lateral sur-
ace punctate rugulose, microreticulate; green; with thicker and
onger (3–4 OD) setae. Metasoma. T1 anterior and dorsal surfaces
ot angled between; sparsely puncticulate, microlineate; copper
reen on anterior and lateral surfaces, dark brown on median sur-
ace; short. T2 puncticulate; copper green on anterior and lateral
urfaces, dark brown on median surface; short. T3–T4 puncticulate;
opper green with some dark brown on median surface, brown on
arginal area; short. T5 punctate; dark brown; covered with amber

ong erect setae. Pygidial plate short, truncate. S1 without tuber-
le; lineate; amber with green highlights on median surface; very
ong setae (=3 OD) on median surface. S2–S4 lineate; brown to light
rown; subapical setae very long (about 5 OD) and with recurved
pices. S5 lineate; brown; long setae (about 4 OD), plumose. S6
ineate; brown; yellowish setae on apical margin.
ype material. Holotype female (DZUP): “MANAUS – AM\ Brasil I
1\  C. ELIAS leg.”. Paratype: one female (DZUP), with same data as
olotype.
tymology. From Latin term proclivus, meaning inclined.

eratalictus inflexus sp. nov.
(Figs. 8 and 9)

iagnosis.  Ceratalictus inflexus sp. nov. is distinguished from other
eratalictus by the combination of lateral angle of pronotum obtuse;
urface of mesoscutal disk weakly microreticulate; carinae of meta-
ostnotum not reaching edge posteriorly; metapostnotum similar
ith metanotum in length and shape, and by the metasoma with

lue reflections (Figs. 8 and 9). The female has the basal elevation
ccupying all the longitudinal portion of labrum, the male has the
ntennae with sensilla placodea patches.
escription. Holotype female. Measurements (mm). Eye notch
idth: 1.5; head length: 1.7; glossa length: 0.4; clypeus width:
.8; clypeus length: 0.4; supraclypeal length: 0.3; clypeus ocel-
ar distance: 1.1; intertegular distance: 1.5; T1 width: 2.0; T2

idth: 2.2; body length: 8.0. Head. Labrum basal elevation orbic-
lar, black. Mandible black with subapical amber spot; subapical
Fig. 9. Paratype male of Ceratalictus inflexus sp. nov. (A) Dorsal view; (B) frontal view
of  head; (C) ventral view of genitalia. Scale bar: A and B at 0.5 mm,  C at 0.25 mm.

tooth not strongly produced; long setae (2–3 OD) on outer
and ventral margins. Epistomal angle obtuse. Clypeus coarsely
punctate, microreticulate; erect setae with 1–1.5 OD; apical
surface darkened, blue green. Supraclypeal area sparsely punc-
tate, microreticulate; fine erect setae; blue green. Paraocular
area coarsely punctate becoming conflected, strongly microretic-
ulate; blue green; branched setae with 1–1.5 OD. Antennae,
scape dark brown with very weak metallic highlights, flagellom-
eres amber ventrally, especially on F9–10; F1–2 and base of F3
setose, with inconspicuous sensilla, remaining flagellomeres with
conspicuous sensilla. Frons not depressed; conflected punctate,
strongly microreticulate; dark blue green; short and fine setae.
Preoccipital ridge carinate, carina not reaching the gena. Ver-
tex coarsely punctate becoming rugose near ridge; long plumose
(short branches) setae. Gena puncticulate, microlineate on post-
gena; blue green, dark green on postgena; white plumose setae
(1.5–2 OD). Hypostomal ridge carinate. Mesosoma.  Pronotum dorsal
ridge weakly carinate; lateral angle not projected, rounded; lateral
ridge rounded; dorsal surface lineate and puncticulate; blue green;
with few tomentum on dorsal surface. Propleura brown with green
highlights. Prosternum green. Fore leg coxa dark green, remaining
leg dark brown; long white setae on coxa to femur, yellow erect
setae on tibia and tarsus. Mesoscutum anterior border weakly
acuminate; median sulcus well impressed; parapsidal lines weakly
impressed; punctate laterally, more sparse on median surface,
punctures with different diameters intermixed, microlineations
only on anterior surface and near median sulcus; blue green;
short (=OD) and sparse white setae. Scutellum median sulcus very
weakly impressed; irregularly punctate, rugulose posteriorly; blue
green; longer setae (2–2.5 OD) on posterior margin. Mesepisternum
rugulose on preepisternum, sulci foveate, densely to conflected
punctate, microreticulate; blue green, blue ventrally; covered with
plumose setae (1.5 OD). Mid  leg light brown; yellow setae on femur
to tarsus. Tegula concentric lineate; dark amber, weak green reflec-
tions anteriorly. Fore wing, marginal cell apex rounded; membrane
hyaline; black microtrichia. Metanotum median sulcus very weakly
impressed; puncticulate to rugulose; blue green; long plumose
setae (2–3 OD). Metepisternum lineate above superior metapleu-
ral pit, rugulose–punctate below; green with copper and bluish
reflections. Hind leg, basitibial plate apex rounded; tibial spur
serrate; brown; long plumose setae on ventral coxa to femur, ven-
tral tibial setae not too long and with short branches. Hind wing
hyaline. Metapostnotum weakly inclined; weakly depressed; apex

rounded; less twice as long as metanotum; carinate to irregularly
carinate, carinae not reaching posterior margin, microreticulate;
blue green. Propodeum posterior surface puncticulate, few scat-
tered setose punctures, microreticulate; blue green; short plumose
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nd some erect (1–2 OD) setae. Propodeum lateral surface punctic-
late, few scattered punctures, microreticulate; blue green; with
hicker and longer (3–4 OD) setae. Metasoma.  T1 anterior and dor-
al surfaces not angled between; sparsely punctate, microlineate;
lue green with some amber to brown portions on median surface;
hort. T2 puncticulate, weakly microreticulate; blue green, black
n marginal area; short. T3–T4 puncticulate, weakly microreticu-
ate; blue green, black on marginal area; short. T5 punctate; dark
rown; covered with black long erect setae. Pygidial plate short,
runcate. S1 without tubercle; lineate; amber with green highlights
n median surface; very long branched setae (=3 OD) on median
urface. S2–S4 lineate; brown to light brown; subapical branched
etae very long (about 4 OD). S5 lineate; brown; long setae (about 4
D), plumose. S6 lineate; brown; yellowish setae on apical margin.
aratype male. Measurements (mm). Eye notch width: 1.3; head

ength: 1.8; clypeus width: 0.6; clypeus length: 0.5; supraclypeal
ength: 0.3; clypeus ocellar distance: 1.1; intertegular distance:
.6; T1 width: 1.9; T2 width: 2.0; body length: 8.0. Head. Labrum
nd mandible brown. Clypeus, epistomal angle obtuse; punctate,
eakly microreticulate; white setae on middle, longer setae on

pex; yellow stripe on apical margin, green. Supraclypeal area
parsely punctate, microreticulate; green. Paraocular area sparsely
unctate, microreticulate; green; long (>2 OD) branched setae, yel-

ow. Antennae F2 = F1, remaining flagellomeres relatively longer;
cape and pedicel light brown, flagellomeres yellowed ventrally;
11 not flattened; F3–11 with sensilla placodea patches. Frons
ot depressed above antennal sockets; coarsely punctate; green
ith bluish iridescence; few erect setae. Preoccipital ridge cari-
ate, some portions lamellate. Vertex punctate becoming rugose
ear ridge; very long plumose (short branches) setae. Gena
uncticulate weakly lineate on postgena; green, copper reflec-
ions on postgena; white plumose setae (1.5–2 OD). Hypostomal
rea, ridge carinate. Mesosoma.  Pronotum dorsal ridge carinate;
ateral angle almost orthogonal; lateral ridge rounded; dorsal sur-
ace rugose; green; with some plumose setae on dorsal surface.
ore leg coxa to femur with green reflections, tibia and tarsus
rown; short yellow erect setae. Mesoscutum anterior border
lightly projected over pronotum, weakly lobed; median sulcus
ell impressed; parapsidal lines well impressed; punctate, sparsely
edian surface, microreticulations only on lateral surface; green;

osterior margin weakly covered with plumose setae. Scutellum
edian sulcus weakly impressed; punctate, rugulose on poste-

ior margin, polished; green, blue iridescence posteriorly, weak
opper reflections on middle surface; anterior surface covered
ith plumose setae. Mesepisternum punctate, densely microretic-
late; green with some copper reflections; short plumose setae.
id  leg coxa brown with metallic reflections, remaining leg

rown; short yellow erect setae. Tegula concentric lineate; brown,
reen reflections anteriorly. Forewing weakly infuscate on apex.
etanotum median sulcus weakly impressed; puncticulate, pol-

shed; bright blue green; anterior surface densely covered with
rect setae. Metepisternum lineate above superior metapleural pit,
ugulose–punctate below; blue green. Hind leg coxa with metal-
ic reflections, remaining leg brown; short yellow erect setae,
horter than diameter of sclerites. Metapostnotum weakly inclined;
eakly depressed; 1.5× as long as metanotum; apex rounded; car-

nate to irregularly carinate, carinae not reaching posterior margin,
icroreticulate; blue green. Propodeum posterior surface poste-

ior pit shallow, densely punctate, microreticulate, blue green,
ith fine setae; lateral surface punctate, blue green, with thicker

etae. Metasoma. T1 anterior surface not punctate, dorsal surface
unctate, polished; blue green, dark marginal area short. T2–5

unctate, microreticulate; dark blue green, marginal area black;
estiture white, with weak row of long white setae on basis. T6
reen; long setae. T7 black; short black setae. S1 margin straight;
parsely punctate, microlineate; light brown; with very short setae.
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S2–3 straight; brown; covered with short white setae on median
surface, posterior surface with long setae (>4 OD). S4 apical mar-
gin straight; without median patch of setae; lateral setae short.
S5 as S2. S6 weakly concave; brown; black setae on apical mar-
gin. S7 with median process. S8 apical margin bilobed. Genitalia.
Gonapophysis broad; longer than gonostylus; without dorsal crest;
with large ventral prong; with lateral teeth. Gonobase short (0.6
times gonocoxite length); dorsal lobes weakly produced; ventral
bridge narrow. Gonostylus basal process absent; parapenial lobe
present, short; ventral process with outer and inner lobes, inner
lobe transversal setose on apex; dorsal lobe transversal. Volsella
longer than wider; oblique, corners mostly rounded; without hook.
Variation. Most examined material is blue green but some speci-
mens from Paraná and Espírito Santo are green. The blue reflections
vary among specimens, including some violet reflections. The
mesoscutum punctuation is sparser in some specimens.
Type material. Holotype female (DZUP), “PEVV\ 0439” “Brasil,
Paraná, Parque\ Estadual de Vila Velha,\  25◦14S 49◦59‘W,\
12.XII.2003, G.A.R. Melo &\ R. B.Gonç alves”. Paratypes (DZUP), one
female, “PEVV\ 1056” “Brasil, Paraná, Parque\ Estadual de Vila
Velha,\ 25◦ 14S 49◦59‘W,\  7.iii.2003, G. Melo &\ R. Gonç alves”,
one female, “PEVV\ 0072” “Brasil, Paraná, Parque\ Estadual de Vila
Velha,\ 25◦ 14S 49◦59‘W,\ 05.x.2003, G. Melo &\ R. Gonç alves &
A. Aguiar”, two  females “Brasil, Paraná, Parque\ Estadual de Vila
Velha,\ 25◦14S 49◦59‘W,\ 16.iii.2002, G. Melo & R. B.\ Gonç alves”,
one male “PEVV\  1161” “Brasil, Paraná, Parque\ Estadual de Vila
Velha,\ 25◦14S 49◦59‘W,\  7.iii.2003, G. Melo &\ R. Gonç alves”.
Additional examined material. BRAZIL, Espírito Santo: one female
(DZUP), “SANTA TERESA – ES\ BRASIL 22/X/966\  C. and T. Elias
leg.”. Minas Gerais: four females (UFV), “Local MEUFV. MG\ Data
19/02/85\ Col. L. Campos”; one female (UFV) with same data
except “18/12/85\  A. A. Soares”; one female (UFV), “MEUFV MG\
11/10/1987\ A. A. Soares”. Paraná: one female (DZUP), “ANTONINA
PR\ Brasil 20–I–1966\ Marinoni [and] Azevedo”. Rio de Janeiro:
one female (USNM), “RdJaneiro\ Brazil\ X 1938””YelFevServ\
MESBrazil\ RCShannon“. Santa Catarina: one female (SEMC),
“BRAZIL\ Santa Catarina\ Nova Teutonia\ 15 Sept. 1955\ (F. Plau-
mann)“; two  females (SEMC), “Nova Teutonia,\ Santa Catarina,\
Brazil IX–1951\ L. E. Plaumann). São Paulo: two  females (MZSP),
“Brasil, São Paulo, Iporanga, 10.ix.2000, B. H. Dietz col.”, one
female (DZUP), “Brasil, São Paulo\ Cajuru, Faz. Rio\ Grande, 21◦12S\
47◦09‘W 02.xii.1999,\ Gabriel A. R. Melo”.
Etymology.  From the Latin term inflexus means bend, curve, in ref-
erence to the form of the inner lobe of ventral process of gonostylus.

Discussion

This study corroborates the monophyly of the Augochlora clade
recovered by previous studies (Eickwort, 1969; Danforth and
Eickwort, 1997; Engel, 2000; Coelho, 2004; Gonç alves, 2015, 2016).
The topology of Gonç alves (2016) is corroborated in contrast to pre-
vious hypothesis (Eickwort, 1969; Danforth and Eickwort, 1997;
Engel, 2000; Coelho, 2004; Gonç alves, 2015) (Fig. 1). In spite of
the peculiar genital capsule, Ceratalictus inflexus sp. nov. is sister
lineage to the rest of the species of the genus. Ceratalictus is sup-
ported by seven synapomorphies. The phylogenetic relationships
among the remaining Ceratalictus species were the same as found
by Gonç alves (2015). Ceratalictus’ distribution shows biogeograph-
ical duplications in southeastern South America (Gonç alves, 2015)
and the basal position of the new species reinforces the hypothesis
of the origin of the genus in this region.
The topology found for Augochlorella is different from that of
Coelho (2004) due the placement of A. comis.  This species is consid-
ered here sister to the rest of the genus, in contrast to the previous
study where it was  considered as related to the “aurata group”. The
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ale F2 shorter than F1 and the concave S4 are synapomorphies for
ugochlorella excluding A. comis. The convex face and the almost
btuse epistomal angle of A. comis are also plesiomorphic features
rom other Augochlorella species and support this new phylogenetic
ypothesis. Coelho (2004) postulate a vicariance between A. ephyra
nd A. aurata (including A. comis) groups. In the present study, the
ypothesis point to a different interpretation with the origin of
ugochlorella in Central America and only later occupying North
nd South America. More effort is necessary to understand the bio-
eographical evolution of Augochlorella.  This study described four
ew species of the Augochlora clade and provided a revised phy-

ogeny for the placement of these species. This was the first attempt
o include all species of Augochlorella and Ceratalictus in a phyloge-
etic analysis. There is still a lot of systematic work to be done with
he clade: Pereirapis has never been studied in detail; Augochlora
axonomy and systematics is still very poorly investigated due
o large number of undescribed species; and the relationships of
ugochlorella species remains with unresolved nodes.

unding

This study was partially supported by Brazilian Conselho
acional de Desenvolvimento Científico e Tecnológico, number
43069/2014-0.

onflicts of interest

The authors declare no conflicts of interest.

cknowledgements

Thanks to Carlos Roberto Brandão and Gabriel Melo for assis-
ance during the execution of this study. I am grateful to five
nonymous reviewers for suggestions on the manuscript.

ppendix A. Supplementary data

Supplementary data associated with this article can be found, in
he online version, at doi:10.1016/j.rbe.2018.12.003.
eferences

oelho, B.W.T., 2004. A review of the bee genus Augochlorella (Hymenoptera: Halic-
tidae: Augochlorini). Syst. Entomol. 29, 282–323.
ntomologia 63 (2019) 91–100
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Gonç alves, R.B., 2015. Phylogeny and biogeography of Ceratalictus Moure (Apoidea,
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