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Figures 51-56. Luglossa (Euglossella) singularis Mocsary 51Facial aspect of male 52 Facial aspect of
female 53 Outer surface of male mesotibia 54 Mesotibial tufts 55 Outer view of male metatibia and

metatarsus 56 Outer view of female metatibia and metatarsus.

(1%2) AMNH; “BRITISH GUIANA:; Kartabo, Bartica; Dist. 1920 [last two digits
handwritten] // Trop. Research Station; New York Zool. Society; No.201122 [number
handwritten] // Gift of New York; Zoo.Soc.,Dept.; Tropical Research; William Beebe.
Dir // Euglossa; decorata @; var. ruficauda; Cockerell; Det. Schwarz // Comment on;
intermixed; dark hairs on; thorax and; vertex; darker; scutellar cushion,; etc. [last two
labels handwritten]” (19) AMNH; Kartabo; Bartica District; British Guiana; 17-I11-
1922 [month and day handwritten] // Gift of New York; Zoo.Soc.,Dept.; Tropical
Research; William Beebe. Dir // // Euglossa; decorata @; var. ruficauda; Cockerell;
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Det. H.E Schwarz [label handwritten] ” (19) AMNH; “Dawa, Tapakuma; Pome-
roon, Guyana; C.Dodson 3-27-1970 [day handwritten]; Vanillin // Euglossa; deco-
rataSmith; det. R.L. Dressler 1968 [last digit handwritten]” (18) FLMNH; same
collecting data, no identification label ( 14) FLMNH; same collection data except
date missing the day (3d'd); “Kamakusa; Brit. Guiana; H.Lang // Euglossa; singularis;
Mocs.; Det. ].S.Moure 1957 [first three lines and last two digits of year handwritten]”
(19) NHML.

Surinam: “Amer. mer.; Surinam // Euglossa TYPE [second word handwritten]; sin-
gularis Mocs.; det. R.L.Dressler, 1975 // [big red label with no writing]” (19) HNHM;
“[small pink label with no writing] // Surinam [handwritten] // Euglossa; singularis;
& Mocs.; 1910 Friese det. [first three lines handwritten, third and fourth lines over-
lapped] // Am. Mus. Nat. Hist.; Dept. Invert. Zool.; No.26004 [number handwritten]
/] Head fell off; and was reattached; by I. Hinojosa-Diaz 2006 [all handwritten except
for name and first three digits of year]” (1) AMNH.

Venezuela: “VENEZUELA: BO. [state acronym handwritten]; Icabaru [handwrit-
ten]; 25111967 [handwritten except first three digits of year] // Euglossa;singularisMocs.;
det. R.L. Dressler 1968 [last digit handwritten]” (1) FLMNH.

Diagnosis. Labiomaxillary complex in repose barely reaching sixth metasomal ster-
num in the male, and posterior margin of third metasomal sternum in the female (Figs
48, 50); both sexes with posterior margin of mesoscutellum evenly convex (Figs 47, 49);
integument of head and mesosoma of both sexes brown to dark brown, with coppery-
green hue, greener on mesoscutum (Figs 47—52); malar area length on average 0.15 the
basal mandibular width; male mesotibia with posterior and anterior tufts separated by
a distinguishable gap, posterior tuft characteristically circular (Fig. 54); male metatibia
scalene right triangular (forming a right or slightly obtuse angle at intersection of anterior
and ventral margins) (Fig. 55); first metasomal tergum orange, second tergum orange
anteriorly, brown on posterior third, remaining terga brown to dark brown, similar pat-
tern on sterna (some specimens, especially females with all metasoma dark brown), entire
metasoma with faint coppery hue; legs yellow to dark brown (Figs 48, 50, 53—56); lateral
section of gonostylus with dorsal sector straight, not projected, ventral lobe apically acute.

Description. O Structure. Total body length 10.81 mm (10.59-10.96; n=5); labio-
maxillary complex in repose reaching anterior margin of sixth metasomal sternum (Fig.
48). Head length 2.73 mm (2.67-2.89; n=5), width 4.38 mm (4.22—4.48; n=5); upper
interorbital distance 2.21 mm (2.19-2.22; n=5); lower interorbital distance 1.87 mm
(1.81-1.93; n=5); upper clypeal width 1.01 mm (0.96-1.11; n=5) ; lower clypeal width
1.84 mm (1.78-1.89; n=5); clypeal protuberance 0.58 mm (0.44-0.67; n=5); clypeal
ridges, labral ridges and labral windows as described for E. aurantia; labrum about as
wide as long, length 0.98 mm (0.96-1.04; n=5), width 1.00 mm (0.93-1.04; n=5);
interocellar distance 0.3 mm (n=5); ocellocular distance 0.70 mm (0.67—0.74; n=5);
first flagellomere as long [0.45 mm (0.44-0.48; n=5)] as second and third flagellomeres
combined [0.45 mm (0.44-0.48; n=5)]; length of malar area 0.10 mm (0.09-0.11;
n=>5). Mandible tridentate. Pronotal lateral angle as described for E. aurantia; intertegu-
lar distance 3.32 mm (3.19-3.41; n=5); mesoscutal length 2.62 mm (2.52-2.67; n=5);
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mesoscutellar length 1.27 mm (1.19-1.33; n=5); posterior margin of mesoscutellum
evenly convex (Fig. 47); mesotibial length 2.13 mm (2.00-2.30; n=5); mesobasitar-
sal length 2.13 mm (2.20-2.30; n=5), width 0.62 mm (0.56-0.67; n=5); posterior
keel as described for E. aurantia; metatibial shape scalene right triangular (forming a
right or slightly obtuse angle at intersection of anterior and ventral margins) (Fig. 55),
metatibial anterior margin length 3.19 mm (2.93-3.41; n=5), ventral margin length
1.97 mm (1.56-2.22; n=5), postero-dorsal margin length 3.90 mm (3.78—4.15; n=5),
maximum metatibial thickness 1.19 mm (1.04-1.33; n=5); metatibial organ slit as de-
scribed for E. aurantia (Fig. 55); basal section of metatibial organ slit length 0.55 mm
(0.48-0.67; n=5); metabasitarsal length 2.48 mm (2.37-2.59; n=5), mid-width 0.85
mm (0.44-0.59; n=5); metabasitarsal ventral border truncate. Forewing length 8.74
mm (8.07-9.26; n=5); jugal comb with 12-15 (n=5) blades; hind wing with 18-21
(n=5) hamuli. Maximum metasomal width 4.28 mm (4.07—4.44; n=5); second meta-
somal sternum integumental modifications as described for E. aurantia.

Coloration. Head integument and ivory areas as describred for E. decorata, except
coppery iridescence dominant on clypeus (Fig. 51). Mesosoma as described for E. deco-
rata (Figs 47—48); legs yellow to dark brown, with a similar pattern as in E. aurantia (Figs
48, 53-55); tegulae and wings as described for E. aurantia (Figs 47—48). First metasomal
tergum orange, second tergum orange anteriorly, brown on posterior third, remaining
terga brown to dark brown, similar pattern on sterna (some specimens, specially females
with all metasoma dark brown), all metasoma with faint coppery hue (Figs 47—-48).

Sculpturing. As described for E. aurantia.

Vestiture. General vestiture as described for E. aurantia.

Términalia. Hidden sterna and capsule as described for E. apiformis, lateral section
of gonostylus with a straight or slightly convex dorsal sector (Fig. 33).

Q: Structure. Total body length 10.92 mm (10.00-11.63; n=5); labiomaxillary
complex in repose reaching posterior margin of third metasomal sternum (Fig. 50).
Head length 2.78 mm (2.67-2.85; n=5); head width 4.53 mm (4.41-4.59; n=5); up-
per interorbital distance 2.37 mm (2.26-2.44; n=5); lower interorbital distance 2.06
mm (2.00-2.11; n=5); upper clypeal width 1.11 mm (1.11-1.13; n=5); lower clypeal
width 1.99 mm (1.93-2.00; n=5); clypeal protuberance 0.59 mm (0.52-0.67; n=5);
medial and paramedial clypeal ridges well developed; labrum about as wide as long,
length 1.02 mm (0.96-1.05; n=5), width 1.08 mm (1.04—1.11; n=5); labral ridges and
windows as in male; anterior edge of labrum arched outwards; interocellar distance
0.30 mm (0.30-0.31; n=5); ocellocular distance 0.74 mm (n=5); length of first flagel-
lar article [0.43 mm (0.41-0.44; n=5)] almost equal to combined lengths of second
and third flagellar articles [0.45 mm (0.44-0.48; n=5)]; length of malar area 0.11 mm
(0.08-0.15; n=5). Mandible tridentate. Pronotal lateral angle as in male; intertegular
distance 3.33 mm (3.26-3.41; n=5); mesoscutal length 2.63 mm (2.44-2.78; n=5);
mesoscutellar length 1.26 mm (1.19-1.33; n=5); posterior border of mesoscutellum as
in male (Fig. 49); mesotibial length 2.19 mm (2.07-2.30; n=5); mesobasitarsal length
2.02 mm (1.93-2.15; n=5), maximum width 0.63 mm (0.52-0.70; n=5); metatibia
triangular; metatibial anterior margin length 3.01 mm (2.96-3.19; n=5); metatibial
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ventral margin length 1.74 mm (1.56-1.93; n=5); metatibial postero-dorsal margin
length 3.39 mm (3.33-3.48; n=>5). Forewing length 8.34 mm (8.00-8.59; n=5); hind
wing with 20-21 hamuli. Maximum metasomal width 4.67 mm (4.59-4.74; n=5).

Coloration. In general as described for male. Paraocular marks absent; ivory colora-
tion on mandible restricted to proximal one-third, antennal scape with yellow spot occu-
pying most of antero-lateral surface although noticeably narrower than in male (Fig. 52).

Sculpturing. As described for male except mesepisternum with punctures not as
dense (separated by about one puncture diameter).

Vestiture. As described for male (see comments); mesoscutellar tuft rhomboid,
composed of dense, fulvous and/or brown (see comments), erect, thick, multibranched
(branches minute) setae (Fig. 49). Other features as described for female of E. aurantia.

Comments. Within the variety of specimens examined in the present study, most
of those that exhibited a darker coloration deviating from the orangish color of the E.
decorata type bore identification labels from several experts referring to them as £. sin-
gularis. As was noted above for E. decorata in which there is a range of color variation,
including numerous intermediates, blending to very dark specimens, the same can be
recognized for E. singularis. Despite the fewer number of specimens of E. singularis (as
here recognized) available for this study, a similar (although not as extreme) variation
of integumental coloration can be appreciated. The female holotype is the darkest of
the specimens examined for this species, and the holotype of E. decorata ruficauda is
the lightest. All specimens examined, both male and female, are on average smaller
than any other species in the decorata group and the males are easily recognizable by
the shape of the mesotibial posterior tuft. The rather copperyclypeus added to the
previous features, and the restriction of these specimens to the Guiana Shield region,
makes E. singularis a distinctive species, for which characterization should not rely
solely on integumental color.

Euglossa (Euglossella) cosmodora Hinojosa-Diaz & Engel
http://species-id.net/wiki/Euglossa_(Euglossella)_cosmodora

Figs 57-65

Euglossa (Euglossella) cosmodora Hinojosa-Diaz and Engel, 2007: 93. Holotype 3
(SEMC, visum).

Material examined. Bolivia: “Bolivia; Tarata; 1900 // Euglossa; decorata; & Sm.; 1909
Friese det. [first three lines handwritten, third and fourth lines overlapped] // Am. Mus.
Nat. Hist.; Dept. Invert. Zool.; No.26005 [number handwritten]” (19) AMNH.
Peru: “PERU: Junin Dept.; Villa-Oxapampa Rd.; 1200 m 10°45'36"S,75°21'30"W/;
18 OCT 1999; R. Brooks; PERU 1B99 056; ex: on red flowering ‘Zauschneria like'
/I [bar code; SMO 148056; KUNHM-ENT // Euglossa; singularis 3, Mocsiry; det.
R.W. Brooks 19 [first three lines handwritten] // HOLOTYPE; Euglossa; cosmodo-
ra; [.A. Hinojosa-Diaz; & M.S. Engel [red type label]” (13) SEMC; same labels and
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Figures 57—-65. Euglossa (Euglossella) cosmodora Hinojosa-Diaz and Engel. 57 Dorsal habitus of male
holotype 58 Lateral habitus of male holotype 59 Dorsal habitus of female paratype 60 Lateral habitus of
female paratype 6 | Facial aspect of male holotype 62 Facial aspect of female paratype 63 Outer surface
of male mesotibia 64 Outer view of male metatibia and metatarsus 65 Outer view of female metatibia

and metatarsus.
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data, except code on barcode label “SMO 1480577, sex on identification label “9” and
“PARATYPE” on yellow type label (19) SEMC; “Valle Chanchamayo; (Peru) 800 m;
5.2.1939 [day and month handwritten]; leg. Weyrauch; W.K.W.; 3356 [last two lines
handwritten on underside] // decorata [handwritten on underside] // PARATYPE; Eu-
glossa; cosmodora; I.A. Hinojosa-Diaz; & M.S. Engel [yellow type label]” (19) DZUP;
“166 [handwritten] // PERU, JU,; San Ramon; 1985; G. Arellano [label handwritten]
/I Euglossa; n.sp?!; det. D. Roubik 2003 [first two lines handwritten]” (13) CRAS.

Diagnosis. Labiomaxillary complex in repose slightly (but clearly) surpassing meta-
soma (both sexes) (Figs 58, 60); both sexes with head integument very dark (appearing
black), with faint coppery hue on clypeus (mixed with some green-cyan higlights) (Fig. 61);
integument of mesosoma with dark brown base and strong metallic olive-green, and cop-
pery hue (especially on episternum); metasoma golden olive-green, with a noticeably dark
brown band on anterior half of second metasomal tergum bordered anteriorly and posteri-
orly by yellow streaks (Figs 57, 59 ); malar area length on average 0.30 the basal mandibu-
lar width; male mesotibial tufts appearing fused (except for a distal separation),posterior
tuft teardrop shaped (Fig. 63); male metatibia scalene slightly obtuse triangular (forming a
slightly obtuse angle at intersection of anterior and ventral margins) (Fig. 64).

Comments. Given that a detailed description of both sexes was provided only re-
cently by Hinojosa-Diaz and Engel (2007) and that we have no further modifications
to that as presented in our earlier account, this material is not repeated here.

This species is quite distinctive, not only due to the banding pattern on the meta-
soma but also as it is the species withthe longest malar space of all taxa in the decorara
species group. The specimen included herein from Bolivia extends the range of the
species to the South, and is slightly lighter in coloration, although the exact locality
data for this specimen is not clear (Tarata, Bolivia), the elevation of the two possible
places with that locality name is clearly the highest (above 2000 m) for any specimen
of this species group.

Euglossa (Euglossella) perpulchra Moure & Schlindwein
http://species-id.net/wiki/Euglossa_(Euglossella)_perpulchra
Figs 66-74

Euglossa (Euglossella) perpulchra Moure and Schlindwein, 2002:586. Holotype 3
(DZUP, visum).

Material examined. Brazil: “IGARASSU PE; Ref. Ecol. C. Darwin; Brasil, 21.9.2001;
Schlindwein & Martini// 7753 UFPE [underside] // L121 B-Ionone; 9-9:30 // HOLO-
TYPUS &; Euglossa; perpulchra; Pe J. S. Moure 2001 [red label; sex, second and third
line, and year handwritten]” (14) DZUP; “IGARASSU PE; R. E. Charles Darwin;
Brasil, 20.03.2001; P. Martini leg. // L121; (1) g Ionone; 08:00-08:30 // 5415 UFPE //
Euglossa (Euglossella); perpulchra Moure &; Schlindwein 2002 3” (13) SEMC; same
data and labels except date “19.11.2000” and number on third label “3914 UFPE”
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Figures 66-74. Euglossa (Euglossella) perpulchra Moure and Schlindwein. 66 Dorsal habitus of male
paratype 67 Lateral habitus of male paratype 68 Dorsal habitus of female 69 Lateral habitus of female.70

Facial aspect of male paratype 71 Facial aspect of female. 72 Outer surface of male mesotibia 73 Outer

view of male metatibia and metatarsus 74 Outer view of female metatibia and metatarsus.
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Figure 75. Collection localities for material examined of the six species of Euglossella considered herein.

(18) NHML; “IGARASSU PE; Ref. Ecol. C. Darwin; Brasil, 21.9.2001; Schlindwein
& Martini // L121 B-lonone; 10-10:30 // 7161 UFPE // PARATYPUS; Euglossa 3
perpulchra; Pe J. S. Moure 2001 [second and third line, and year handwritten]” (13)
DZUP; “CAMARAGIBE PE; Aldeia; Brasil, 29.5.2002; C. Schlindwein leg. // 8319
UFPE // L120 P541; 7:50; Tecoma stans” (1Y) DZUP; same data except time “7:30”
(19) DZUP.

Diagnosis. Both sexes with labiomaxillary complex in repose nearly reaching
metasomal posterior tip (estimation) (Figs 67, 69); integument of head very dark (ap-
pearing black) with strong coppery iridescence on clypeus, and green iridescence on
frons (Figs 70-71); mesosoma dark brown (appearing black in most parts) with strong
coppery iridescence intermixed with some cyan iridescence (Figs 66—69); metasoma
dark brown (appearing black in some parts), all terga (except last) with posterior half
noticeably translucent, forming a band pattern, all metasoma with cyan-coppery hue
(Figs 66-69); malar area length on average 0.25 the basal mandibular width; male
mesotibial tufts appearing fused (except for a distal separation), posterior tuft teardrop
shaped (Fig. 72); male metatibia scalene slightly obtuse triangular (Fig. 73).

Comments. Given that a detailed description for the species has been published
relatively recently (Moure and Schlindwein 2002), we have not repeated that material
herein. The only additions needed are that the male terminalia, unfortunately not ex-
amined or discussed by Moure and Schlindwein (2002),are as described for E. apiformis
in terms of the hidden sterna, while the genital capsule, and particularly the gonostylus,
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is as described for E. aurantia. The female was also not known at the time of the original
description (Moure and Schlindwein 2002). We were able to examine two female speci-
mens in the course of this study. The female exhibits basically the same features as the
male (i.e., coloration, punctation, and vestiture), besides having antennae light-brown
with a small yellowish spot on the upper anterior surface of the scape, and the regular
features observed in other females of the species group (Figs 68—69, 71, 74).

Discussion

Prior to the the description of E. perpulchra and E. cosmodora (Moure and Schlind-
wein 2002; Hinojosa-Diaz and Engel 2007), this group of bees had been regarded as
consisting of merely two species, vaguely separated by integumental coloration. Spec-
imens with a generalized light color were assigned to E. decorata, while any specimen
showing some darkening of the integument, mostly on the metasoma, was assigned
to E. singularis. Two other dark colored forms — E. apiformis and E. meliponoides
(Schrottky 1911; Ducke 1902) — were considered synonyms of E. singularis. Herein
we reinterpret the group to include at least six distinctive species based on a combina-
tion of external characters that is concordant with distributional ranges. The scarcity
of specimens for the group makes it likely that as more of them become available
and additional characters are added, more species will be recognized. It is interesting
to note the ranges of color and gonostylar variation within individual populations
of some species, variations not correlated with each other nor with any other struc-
tural features. The maintenance of such variation might serve some function but it
is entirely obscure at present. Population genetic studies on E. decorata and E. sin-
gularis would be fascinating, although the relative rarity of these bees is at present a
hindrance to such work. It is possible that E. decorata is a broad-ranging species with
considerable variation (as we have herein conceived) and that it has given rise to pe-
ripheral isolates which eventually formed the other species in the group [e.g., perhaps
via modes similar to ones suggested by Mayr (1954, 1959) or Brown (1957)]. For
the time being, we hope that this brief contribution will highlight what we believe
to be congruent patterns among evolutionary species of the decorata group, and spur
continued collection and field investigation into this highly unique lineage of Euglos-
sella, and Euglossa as a whole.
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