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Abstract

A distinct new species of orchid beeuglossa paisdRamirez n. sp., is here described. Various
morphological characters suggest that this new taxon belongs to the suB¢essisella a group
composed of 21 species whose members occur throughout low and mid elevation tropical America.
E. paisan. sp. is morphologically closest & oleolucensDressler a species endemic to the
montaneregion of southern Costa Rica, and these twe. tiuscifronsDressler, a species endemic

to the lowland wet forests of the northwest Amazon Ba&npaisais endemic to the Cordillera
Central of Colombia, a region of elevated diversity and profuse endemism.
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Introduction

The brightly colored, long-tongued orchid bees (apid tribe Euglossini) inhabit the New
World tropics and constitute a relatively well-studied group of animals (Roubik & Hanson
2004). They have received significant attention in the past 150 years, in particular because
they are the exclusive pollinators of nearly 700 orchid species. Although by the early
1960s only 90 species of orchid bees had been described (Moure 1967), the discovery of
chemical baits that readily attract males to traps allowed much better sampling and
promoted a rapid recent advancement in the taxonomy of the group, resulting in 190
currently recognized extant species (Ram&eal 2002; Moure & Schlindewin 2002;
Oliveira & Nemésio 2003; Roubik 2004). While the discovery of new taxa appears to
have reached a plateau in the well-surveyed countries of Meso-America (Roubik &
Hanson 2004), many species continue to be described from poorly studied and/or highly
diverse countries like Brazil, Colombia, Ecuador and Peru.
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The tribe Euglossini contains five genefglae, Eufriesea, Euglossa, Exaereted
Eulaema Of theseEuglossais the most speciose, with 108 described species. These are
small to medium sized bees with iridescent metallic coloration that ranges from bronze to
dark violet. Dressler (1978, 1982) and Moure (1989) divided the genus into six subgenera,
although these were not accepted by Michener (20@lpssurella the second most
speciose subgenus, currently contains 21 recognized species (Ratméle2002), the
majority of which were described by Moure (1968, 1970) and Dressler (1978, 1982).

Males belonging to the subgen@ossurellaare easily recognized by their long
tongues, slender bodies, separate semicircular depressions in the second sternum of most
species (see Fig. 5), acute hind tibia, and complete (unnotched) anterior mid-tibial tufts.

Glossurellais known to occur throughout Meso- and South America. While
approximately half of the species are widely distributed throughout the Amazon Basin, the
other half appear to have more restricted ranges, both in the Amazon and elsewhere
(Dressler 1982; Ramiret al.2002).

Here, a distinct new speciesBfiglossasubgenuslossurellg is described from the
Central Andean Cordillera of Colombia.

Materials and Methods

A total of 27 male specimens from two locales 300 km apart were examined (Fig. 1).
Specimens were collected as part of an ongoing project on the molecular phylogeny of the
tribe Euglossini, in which orchid bee faunas are being sampled systematically on a year-
round basis at various localities throughout Colombia by luring males with 10 different
chemical baits in each trap. Upon capture, specimens were either transferred to a cyanide
oxide killing-jar and then pin-dried, or preserved in 100% ethanol. Integument coloration
was described by eye under a Leica MZ75 microscope lit with an optic fiber High
Intensity llluminator (Fiber-Lite, series 180, Dolan-Jenner Industries, Inc.) adjusted to
80% power.

Anatomical terminology follows Michener (2000). Mesosoma width was measured at
the anterior margins of tegulae. Drawings and body measurements were made using a
camera lucida mounted on a Leica MZ75 dissecting microscope. Photographs were taken
with a JVC digital camera (Ref. KYF75U) mounted on a MZ16 Leica microscope and
further processed with Auto-Montage software (Syncroscopy 2002). Measurements were
made from all available individualdl(= 27) unless otherwise indicated and are expressed
as means with ranges in parentheses. Coefficients of variation were also calculated and
reported.

Distribution maps were generated using the software package ArcGIS version 9.1
(ESRI 2004).
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FIGURE 1. Map of the Colombian Andean region showing major cities, rivers and shaded relief
of the three Andean ranges (Cordillera Oriental, Occidental and Central). The two collection local-
ities for Euglossa paisa. sp. are indicated with filled black circles. The northern location (Anori)

is the type locality.

Species description

Euglossa (Glossurella) paissp. nov.
(Figs. 1-8)

Male (females unknown)
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Dimensions Total body length 11.75 mm (10-8(2.50 mm); tongue in repose reaching
terminal segment of metasoma; head width 4.50 mm {4.88 mm); mesoscutal width
3.45 mm (3.024.00 mm); metasoma width 4.71 mm (3:904 mm).

Diagnosis Males of Euglossa paisaare easily separated from those of all other
members of subgenu&lossurella, except E. oleolucensDressler andk. viridifrons
Dressler, by lack of white paraocular markings on face; separated from males of
oleolucensand males oE. viridifrons by presence of three distinct hair patches at basal
end of midtibia, obvious blue-green integumehat ¢leolucensnales with two patches of
hair in midtibia, bronzy green integument colorati&nviridifrons males with one patch
of hair in midtibia, dark green integument coloration). Maleg.dfiscifronsDressler are
of similar coloration, but have tiny basal midtibial tufts and well developed white
paraocular markings on face.

Head Clypeus blue, protuberant in profile (Fig. 2); sutures, medial and lateral keels
black (Fig. 4); paraocular area green; clypeoantennal area and frons blue-green with violet
highlights; white paraocular markings absent; scape dark maroon without white markings,
except in 3 out of 27 specimens showing faint markings < 1/4 scape length from apex.
Mandible bidentate. Tongue length 10.64 mm (1810045 mmpn = 8), reaching terminal
metasomal sternum when in repose. Head length 2.53 mm-32032nm); head width
450 mm (4.334.69 mm). Upper interantennal distance 1.06 mm {3959 mm);
clypeus length 1.30 mm (1.45.47 mm); minimum clypeocular distance 1.98 mm (£.90
2.07 mm).

Mesosoma Scutum blue-green with violet highlights; scutellum blue-green with
golden highlights in a few places; pronotum green with some violet highlights;
mesepisternum shiny dark violet anteriorly (difficult to see, unless head is removed), sides
green, light green with golden highlights near posterior margin; metepisternum light green
on anterior half, brown on posterior half (latter difficult to see, unless metasoma is
removed).

Metasoma First four abdominal terga green as viewed from above, dark green with
violet highlights as viewed from anterior, light green when viewed from posterior; terga V-
VII light green with substantial golden highlights; sterna green with golden highlights.
Second sternite with two shallow semicircular depressions filled with sparse yellow setae
(Fig. 5) separated by 1.45 mm (13666 mm,n = 7). Total body length 11.75 mm
(10.56-12.50 mm); mesoscutum width 3.45 mm (34920 mm);metasomavidth 4.71
mm (3.975.04 mm).

Legs Midtibia curved, slender with curved velvet area reaching apical end by anterior
margin (Figs. 7,8)curved apical spur presenfThree separate hair tufts basally on
midtibia. Basal tuft (I) small, subcircular; middle tuft (II) arched, elongate; apical tuft
(1) wider than (I1), subtriangular (Fig 8). Hindtibia triangular, obtuse anteriorly, acute
posteriorly, slightly arched apically (Fig. 6).
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FIGURES 2-5. Euglossa paisa. sp.: lateral profile (2) of male holotype (TA125); upper view (3)

of male paratype (TA105); frontal view (4) of head of male holotype (TA125); ventral view (5) of
metasoma of male paratype (TA124) showing semicircular depressions on second sternum.

Pilosity. Long (~0.6 mm) unbranched black setae on mesoscutum and scutellum (Fig.
2), dense in profile; dense long (~1.0 mm), plumose light yellow hair on gena, pronotum,
mesepisternum, episternum; unbranched sparse short (~0.2 mm) black hair on metasomal
terga; unbranched medium length (~0.4 mm) sparse yellow setae on sterna. Foretibia,
fore- and midbasitarsi fringed with both branched and unbranched long, yellow hair.

Wings Wing venation maroon, somewhat translucent; wing membrane amber. Jugal
comb at base of hind wing with 447 bristles f = 9), sometimes even variable within
individuals.

Etymology.The specific epithet is from the vernacular Spanish wiada which
alludes to the people and culture native to the “Paisa region”, the area Rugossa
paisais known to occur.e. the Colombian departamentos of Antioquia, Caldas, Quindio
and Risaralda.

Holotype. COLOMBIA, Antioquia, Municipality of Anori, La Forzosa Natural
Reserve (6° 59’ 15.8" N, 75° 08’ 34.6” W 1700 m) iii.30.20@8.(Tatiana Arias). Male
collected with trap baited with methyl salicylaiedividually labeled as TA125, deposited
in the Collection Alexander von Humboldt (Colombia).
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FIGURE 6-8. Euglossa paisa. sp.: hind leg (6) of paratype (TA109) showing enlarged tibia with
slit opening through which males deposit collected fragrances; midtibia (7) of the paratype
(TA101); the midtibia line drawing (8) was based on a paratype specimen (TA124).

Paratypes COLOMBIA. Antioquia, municipality of Anori, La Forzosa Natural
Reserve (6° 59'15.8" N, 75° 08’ 34.6” W 1700 m) iii.30.2068)(T. Arias): 25 males
collected in traps baited with methyl salicylate and cineole and individually labeled:
TA084, TA085, TA090, TA098, TA101, TA105-TA116, TAXIBA124. Quindio,
municipality of Circasia, Silencio forest (04° 38 32.7" N, 75° 38’ 34.9” W, 1760 m)
Xi.14.2004 leg. Jorge Hernan Bermudez): one male collected in trap baited with methyl
salicylate, labeled BERS5; i.27.0d. J. H. Bermudez) one male collected in trap baited
with methyl salicylate, labeled BER56. Paratypes will be distributed to the Museum of
Comparative Zoology (MCZ, Harvard University), Collection Alexander von Humboldt
(Colombia), Instituto de Ciencias Naturales (Universidad Nacional de Colombia), and
National Museum of Natural History, Washington D.C.
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Variation. The 27 examined specimens showed considerable uniformity in most of th@ooTAxA
characters used in the description. For example, head length varied 6.11% and head w
2.15%; interantennal distance varied 5.31%, clypeus length varied 4.98%, and clypeocular
distance varied 2.00%. Further, total body length varied 5.50%, scutum width 6.48%, and
metasoma width 5.35%. Tongue length varied 4.85%. However, considerable variability
was observed in the distance between the semicircular depressions of the second
metasomal sternum (9.37%). Also, the integument of the metasomal terga is dark green
with violet highlights in specimens from the northern locality of Anori and lighter green
with golden highlights in specimens from the southern locality of Silencio (see Fig. 1).
Although this could be due to preservation techniques rather than real variation since all
Silencio specimens were deposited in 100% ethanol and all Anori specimens were pin-
dried.

Discussion

Based on the subgenera proposed by Dressler (1E8@)Jpssa paisar. sp.is easily
assigned to the subgen@lossurellaby the presence of two separated semicircular
depressions on the second sternum, tongue at least as long as body, clypeus protuberant in
profile, and male hind tibia with acute hind posterior margin.

Within the subgenus, this new species closely resembles the endemic Costa Rican
speciefuglossa oleoluceni size and general morphology, but differs in the number of
tufts on the midtibia (three ik. paisaand two inE. oleolucensand the integumental
color (green-blue ife. paisaand bronzy green i&. oleolucengs E. paisaalso resembles,
to a lesser degree, the Amazonian spdeiggossa fuscifronBressler. They share almost
identical coloration and general body morphology, but rialpaisadiffer substantially
from maleE. fuscifronsas the former lacks paraocular markings, possesses semicircular
depressions on the second sternum and has three hair tufts on the nidtfbicifrons
males have two, the basal of which is tiny). In sumntarpaisamost closely resembles
E. oleolucensand the most similar species to these twie. iBiscifrons

Based on other orchid bee surveys made in the Colombian Andes (Bonilla-Gémez &
Nates-Parra 1992, Nates-Parras bee collection at Univerisdad Nacional de Colombia), it
would appear thdE. paisais absent from the western and eastern Cordilleras and may be
endemic to middle elevations of the Cordillera Central of Colombia. This species has only
been recorded between 1700 and 1760 m elevation. Although additional specimens might
demonstrate that it occurs in a slightly wider altitudinal range, it is unlikely that its range
will increase much at the upper boundary since both diversity and abundance of orchid
bees in general drop drastically above 1MQNates & Gonzalez 2000). Moreover,
records of orchid bees above 2000 m elevation are rare (Raatiragz 2002). With
respect to the lower boundary of the range, J. H. Bermudez and the author are carrying out
an extensive year-round ongoing survey of the orchid bee communities at various

A NEW EUGLOSSA © 2005 Magnolia Press 57



ZOOTAXA

elevations (900, 1100, and 1669 in the Cordillera Central of Colombia, and to date
(eight months into the projectly. paisahas not been collected. These observations, in
addition to the well-documented dramatic altitudinal stratification of the Andean forests
(Escobaret al. 2005 and references therein) and the previously documented altitudinal
stratification of orchid bee faunas elsewhere in tropical America (Roubik & Hanson 2004),
suggest thak. paisaoccupies an extremely narrow (~100 m) corridor at the upper
boundary of the altitudinal range of orchid bees.

While the limited geographical data presented here suggest that the rdhgeacfa
might be restricted to the northern portion of the Andean Cordillera Central (Fig. 1), no
information is currently available on the composition of the orchid bee fauna in the
southern part of the range. Recent studies have shown that several endemic species of
birds and frogs are only found in the northern part of the Cordillera Central (Lynch 1999;
Cuervoet al. 2005), whereas other studies have shown that additional species of frogs are
endemic to the whole range (Lynch 1986). Although limited distributional data are
available forE. paisa it seems unlikely that its range extends further south into Ecuador
and Peru, as that region has been sampled by Williams, Whitten and Dressler (University
of Florida Herbarium, FLAS), and. paisahas not been collected.

The two putative closest relativesf paisaare allopatric with regard to it as well as
to each otherEuglossa oleolucengossibly the closest relative Bf paisa is endemic to
mid-elevation seasonally wet forests of southern Costa Rica (Fig. 1) (Roubik & Hanson
2004), a region 9 degrees north of the equator. Thus, it is possible that the altitudinal range
whereE. oleolucen®sccurs (10081300 m) provides a similar climate regime to tha of
paisa(~1700 m) farther south-8 degrees north of the Equator. In contrasfuscifrons,
possibly the closest relative of the putatpasa-oleolucendineage, occurs only in low
elevation (250 m) rain forests of the northwest Amazon Basin (Fig. 1) (Raetiaz
2002). Robust and thoroughly sampled phylogenetic analyses may help understand the
role (if any) of the orogeny of the Andes in the speciation events that gave Eispdisa
and its close relatives
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