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Resumen. Ramphomicron es un género neotropical de colibries, endémico de los Andes, al occidente de Venezuela hasta el
norte de Bolivia. La insuficiencia en registros y observaciones durante las décadas pasadas a lo largo de la distribucién del
raxon se ha hecho evidente por la falta de informacién respecto a tépicos relevantes como la ecologia, comportamiento,
biogeograffa y patrones morfolégicos de este. Mediante el uso de caracteres morfoldgicos y de coloracién tomados de pie-
les de estudio, se esclarece la situacién biogeogrifica, la variacién geografica y el basamento taxonémico de las especies R.
dorsale, monotipica y R. microrhynchum, politipica. Ambas especies se caracterizan por poseer un pico extremadamente cor-
to y un marcado dicromarismo sexual. Reconocemos tres subespecies para R. microrhynchum, de amplia distribucién: micro-
rhynchum, albiventre y bolivianum, ya que la forma andicolum de Venezuela deberia ser incluida dentro de la raza nominal.
Adicionalmente concluimos que la discontinuidad de registros para R. microrhynchum puede no haber sido dnicamente
ocasionada por brechas en colectas o destruccién reciente del hdbitat montafioso, sino también como resultado de des-
ventajas competitivas del género debido a su pequefio tamafo corporal y pico corto (por lo tanto acceso restringido a las
flores). Desde un punto de vista filogenético, el taxon vecino mds probable para Ramphomicron serfa Lesbia Lesson, 1832,
como lo indican rasgos comunes en la morfologfa (p.e. plumaje de las hembras) y la etologfa (cortejo).

Abstract. Ramphomicron is a Neotropical hummingbird taxon endemic to the Andes from western Venezuela to northern
Bolivia. The relative paucity of records and observations throughout its range has been reflected during the past decades
in the lack of sufficient information on relevant topics such as the ecology, behavior, biogeography, and morphological pat-
terns of this taxon. Using color and morphometric characters besides distributional data taken from skin specimens, this
study particularly alights the biogeographical situation, geographical variation, and raxonomic background of the two in-
volved species, the monotypic R. dorsale and the polytypic R. microrhynchum. Both taxa are characterized by, ¢.g., an ex-
tremely short bill and strong sexual dichromatism. Within the widespread R. microrhynchum, we recognize three subspe-
cies (microrhynchum, albiventre, bolivianum) whereas the Venezuelan form andicolum should be included in the nominotypical
race. Further we conclude that the discontinuity of records in R. microrhynchum may not be caused only by collecting gaps
and recent destruction of the preferred high montane habitats burt also may result from competitive disadvantages of
Ramphomicron owing to its small body size and the short bill (i.c., restricted access to flowers). From a phylogenetic point
of view the sister taxon of Ramphomicron is most likely Lesbia Lesson, 1832, indicated by common features both in
morphology (c.g., female plumage) and ethology (display). Accepred 16 May 2002.

Key words: Trochilidae, Ramphomicron, South America, Andes, biogeography, taxonomy.

INTRODUCTION (Graves 1985), has been paralleled by a remarkable

. . variation in phenotypical characters such as colorati-
Among the New World avian taxa the nectar-feeding P P

hummingbirds (Trochilidae) comprise the second lar-
gest family with some 328 species (Schuchmann
1999), mainly distributed throughout the Neotropics.
Because of their enormous variety of habitats (e.g.,
Simpson 1979) the South American cordilleres can
be considered as the center of hummingbird diversi-
ty (e.g., 160 spp. in Ecuador; Schuchmann 1999,
Rahbek & Graves 2000). The Andean radiartion of the

subfamily Trochilinae, as well as of other avian groups

on, ornamental feathers, and biometry. For example,
the latter is expressed in often strong interspecific or
sexual differences in bill or tail shape and length, re-
garded as important features in trophic-ecological (i.e.,
bill morphology in relation to availabilicy of food re-
sources; e.g., Feinsinger & Colwell 1978, Kodric-Bro-
wn et al. 1984, Brown & Bowers 1985) or behavi-
oral differendiation (i.e., signal function of ornamen-
tal rectrices during courtship or display, such as in Ag-
laiocercus or Ocreatus; Schuchmann et al., in press).
Additionally, recent phylogenetic studies have poin-
" e-mail: kl.schuchmann.zfmk@uni-bonn.de ted to the genetic diversification of Andean trochilid

47



WELLER & SCHUCHMANN

clades, suggesting that they are derived mainly from
Amazonian lowland representarives (Bleiweiss 1998).

As in many other trochilid genera, no detailed stu-
dy of the plumage variation and taxonomy of Ram-
phomicron has been undertaken since the middle of
the 20th century (Zimmer 1952). Thus the aim of
this paper is to summarize all presencly available in-
formation on geographical variation in terms of co-
lor and morphometric aspects. Finally, we will discuss
the biogeographical background and focus on the
phylogenetic relationships to other trochilid groups.

MATERIALS AND METHODS

A total of 145 specimens of Ramphomicron was ex-
amined using methods already employed in previous
biogeographical studies (for details, see Schuchmann
et al. 2000, 2001). Distriburional analysis included
mapping of collecting sites (after Paynter 1982, 1992,
1993, 1997; Stephens & Traylor 1983). Morpholo-
gical analysis comprised color variation (if applicable,
we used the terminology of Smithe 1975; names in
brackets, capitalized) and measurement of mensural
characters (bill from tip to operculum; wing chord;
rectrices I, 5). In order to test for statistical signifi-
cance of differences berween populations (n = 4 for
individuals of each sex), specimens from one locality
or adjacent collecting sites (not separated by topo-
graphical barriers like high mountain ranges or broad,
arid valleys, and mostly within 1° latitude/longitude)
were grouped in pools (cf. Vuilleumier 1968) and
compared using parametric test methods (student’s ¢
test, based on ANOVA; significance level 2 < 0.05).
Immature birds, chiefly identified by their dorsal plu-
mage pattern (in males, greenish mixed with violet-
blue) and shorter tail, were excluded from the stati-
stical comparison.

RESULTS

General remarks. Based on plumage morphology and
strict allopatry, two species are presently distinguis-
hed, Ramphomicron microrhynchum and R. dorsale.
Whereas the former taxon currently comprises four
subspecies, the larter is monotypic (Fjeldsd & Krab-
be 1990, Schuchmann 1999). R. dorsale is restricted
to the isolated mountain range of Sierra Nevada de
Santa Marea, northern Colombia. R. microrkynchum
is much more widespread throughout the northern
and central Andes, occurring from the Cordillera de
Meérida of western Venezuela (R. m. andicolum), Co-
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lombia to Ecuador and northwestern Peru (R, m.
microrhynchum), and the central and eastern parts of
the Peruvian Andes (R. m. albiventre) to locally nor-
thwestern Bolivia (R. m. bolivianum) (Fig. 1). All ra-
xa are most commonly found above 2500 m (Fig. 2),
inhabiting edges of humid forest, e.g., cloud and el-
fin forest (Polylepis), and adjacent sub-pdramo to pdra-
mo from the subtropical to the temperate zone (Todd
& Carriker 1922, Hilty & Brown 1986, Fjeldsd &
Krabbe 1990). They are uncommon to rate in their
known ranges but may have been overlooked else-
where (Schuchmann 1984, 1999; Ridgely & Green-
field 2001). Consequently, only a few observations ha-
ve been published regarding habitat choice, breeding,
and display behavior, namely of R. microrbynchum
(Ruschi 1973, Mobbs 1978, Schuchmann 1990, Her-
zog et al. 1999).

Compared with other trochilid taxa endemic to
the Andes, the genus Ramphomicron is characterized
by an unusual combination of morphological features.
In relation to body size and body length, the bill is
among the shortest of all hummingbirds, averaging
only 10-13 mm. Ramphomicron is strongly sexually
dichromatic. Males exhibit a characteristic oval to v-
shaped glittering throat patch and a deeply bifurca-
ted tail. Their dark-colored upperparts and rectrices
contrast strongly with the chiefly greenish underparts.
Females are greenish above and show extended whi-
tish-buff parts ventrally, spotted with greenish discs.

Ramphomicron dorsale Salvin & Godman, 1880
Distribution and status. The Black-backed Thornbill
R. dorsale must be considered a restricted-range spe-
cies, being recorded from only a few localities in the
Santa Marta mountains (e.g., Meyer de Schauensee
1964, Hilty & Brown 1986; Fig. 1). Since the range
is covered by the Santa Marta National Park (EBA),
the species is currently not classified as vulnerable
(BirdLife International 2000) but may qualify as such
if chere is a fucure habitac decrease (Schuchmann
1999).

Of all taxa of the genus, R. dorsale has the widest
altitudinal range (Fig. 2). The uppermost record of
4600 m in La Guajira (Pdramo de Chirigua; e.g., AN-
SP # 159801) lies above those recorded for any mem-
ber of R. microrhynchum. As indicated by an imma-
ture specimen collected at 900 m (La Concepcidn)
in February, seasonal altitudinal migration may oc-
cur to an unknown extent (Todd & Carriker 1922,
Meyer de Schauensee 1949, Fjeldsd & Krabbe
1990).
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FIG. 1. Distribution of Ramphomicron, based on study skins and literature data (see Appendix): R. dorsale
(inverted triangels), R. m. microhynchum (circles), R. microbynchum albiventre (triangles), R. microhynchum

bolivianum (squares), and supposed hybrid Ramphomicron x Adelomyia (star).
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FIG. 2. Altitudinal range of Ramphomicron, based on study skins and literature data (see Appendix).

Color characters. The male has a velvety blackish dor-
sal plurnage and tail, sometimes with a golden green
or dark bluish tinge (cf. Todd & Carriker 1922), and
blackish to terminally copper-purplish uppertail co-
verts; throat patch golden; breast to belly greyish-gre-
en to iridescent green, more cinnamon towards ab-
domen; undertail coverts dark brown with pale buff
fringes. The female has bronze-green upperparts with
coppery uppertail coverts and bluish- to blackish-pur-
ple rectrices with white tips, enlarged in the outer-
most rectrices; below, whitish with bronze-green spots;
discs of undertail coverts olive-green to blackish-green.

Mensural characters. Table 1 lists the biometric data
of all Ramphomicron taxa. Unfortunately, for statisti-
cal analysis only three adults (two males, one fema-
le) could be included in this study. Typically for the
genus the bill is extremely short (12.5-12.9 mm) in
both sexes of R. dorsale but, unlike R. microrhynchum,
is slightly decurved at the tip. Moreover, males have
longer wings and especially rectrices (e.g., r5) than fe-
males, thus contributing to a more strongly bifurca-
ted tail. The rectrices are terminally broadened com-
pared with R. microrbynchum. An immature male
(ICN # 21674, initially labelled as female) has a si-
milar bill (12.9 mm) and wing length (57.3 mm) as
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both adult males but differs in the tail measurements
(e.g., r5: 46.5 mm). Despite the small number of spe-
cimens examined, geographical variation in both mor-
phological and morphometric characters is unlikely,
due to the very restricted range.

Ramphomicron microrhynchum Boissonneau, 1840
Distribution, status, and taxonomy. The Purple-
backed Thornbill R microrhynchum is widespread
throughout the northern and central Andes, ranging
from Venezuela and northern Colombia southward
to Bolivia. Nevertheless, the species’ known distri-
bution appears highly patchy throughout its entire
range, with currently four recognized subspecies (e.g.,
Hiley & Brown 1986, Fjeldsd & Krabbe 1990,
Schuchmann 1999; Fig. 1). However, since the taxon
may be easily overlooked even in favorable habirats,
this pattern does not necessarily reflect che actual dis-
tributional situation. Some areas where the Purple-
backed Thornbill occurs are now under protection,
such as the Parque Nacional Sierra Nevada in western
Venezuela and the Parque Nacional Natural de Pu-
racé in southwestern Colombia (Schuchmann 1999).
The northernmost subspecies, R. m. andicolum
(Simon, 1921) is an endemic of western Venezuela.
It has been recorded exclusively from the Andes of



Meérida and Trujillo, separated from R. m. micror-
hynchum by the Téchira depression. Recent taxono-
mic studies have maintained the subspecies andico-
lum (Meyer de Schauensee & Phelps 1978, Fjelds3
& Krabbe 1990), contradicting earlier workers such
as Chapman (1926) and Zimmer (1952) who doub-
ted the validity of this taxon.

The nominate race shows a rather scattered dis-
tribution throughout Colombia, where it occurs in
all three Andean ranges (Fig. 1). Two female speci-
mens from the Pdramo Frontino, Cauca (USNM #
436288, 436290) probably represent the north-we-
sternmost species record. The southern limits are in
northern Peru (Piura; Fjeldsd & Krabbe 1990), bur
the majority of specimens have been collected in the
Andes of Colombia and northern Ecuador (see Ap-
pendix). In central and southern Ecuador the species
is known from only a few localities, such as more re-
cent observations in the Parque Nacional Podocarpus
(Rasmussen ez @l 1996, Ridgely & Greenfield
2001).

Fjeldsd & Krabbe (1990) indicate that the Peru-
vian subspecies R. m. albiventre comprises several al-
lopatric populations, with their northern distribu-
tional limits in souchern Piura. However, within our
study we were able to examine only northwestern in-
dividuals from ewo localities in Cajamarca (Cutervo,
Taulis). The southeastern populations occur locally
along the eastern Andean slope between Hudnuco and
Cuzco and seem to be separated from the northwe-
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stern ones by the upper Rio Marafion valley. The sou-
thernmost records of albiventre are from Bosque Am-
pay, Apurimac, and Cordillera Vilcanota, Cuzco
(Fjeldsd & Krabbe 1990; this study).

The holotype of R. m. bolivianum taken at Co-
capata (depto. Cochabamba, Bolivia) by C. Cordier
(ZFEMK # 81367; Schuchmann 1984) has remained
the only specimen of this subspecies collected to da-
te. However, during recent ornithological surveys the
species was recorded from two nearby localities in the
Cotacajes drainage where several female-type birds we-
re observed in low Cleome (Capparidaceae) shrubs
(Herzog et al. 1999). For reasons of geography, we
tentatively include these records in the race bolivia-
num. In addition, a supposed hybrid specimen of
Ramphomicron x Adelomyia from the depto. La Paz
(Coleccién Boliviana de Fauna # 02688; paper in
prep.) indicates the occurrence of this subspecies fur-
ther northwest in the Cordillera Quimza Cruz. A
detailed evaluation of the affinities of bolivianum is
included in the following morphological analysis.

Color characters. Compared with R. dorsale, the main
differences are found in che upperparts both of ma-
les and females. Males have a shining bluish-violet
head (including neck; malar and auricular area mo-
re blackish-purple) and dorsal plumage and shorter
uppertail coverts, with a rather clinal variation
among the subspecies. In the nominotypical form, an-
dicolum and albiventre, the basic coloration is True

TABLE 1. Biometric characters of Ramphomicron microrbynchum and R. dorsale, based on study skins; given

are means & s.d., sample sizes (in brackets), and ranges.

Taxon Sex Mensural characteristics (mm)
Bill Wing Rectrix 1 Rectrix 5 R5-R1
R m. micro- M 104 £0.5(69) 51.4+1.7(67) 25.8+1.0(70) 48.0 +4.0 (61) 22.2 + 1.9(61)
rhynchum 85-11.3 46.0 - 55.2 23.4 -28.1 44.2 -52.8 18.8 - 26.8
F 103+05(30) 46.1 +1.5(31) 24.4+09(31) 30.6+1.3(29) 6.2zx1.5(29)
94-11.3 43.2-49.1 22.3-259 27.7 -33.7 2.7-87
R m. albivene M 107 £0.5(17) 50.8+1.3(18) 263+ 0.8(16) 452 +2.0(10) 182-2.0(9)
9.9 -12.1 48.1 -52.8 24,6 - 28.0 42.4 - 48.1 15.6-21.4
F105+£05(12) 47.2+1.5(10) 247 £1.5(11) 30.7+1.7(11) 6.0+ 1.6(10)
9.7-11.4 45.1 -50.0 22.6-27.6 28.8 - 33.9 35-9.5
R m. bolivianum M 10.7 (1) 50.0 (1) 25.3 (1) 43.7 (1) 18.4 (1)
R. dorsale M 123-129(2) 585-58.9(2) 27.7-285(2) 51.8-525(2) 24.0-24.1(2)
F 12.7 (1) 50.8 (1) 25.3 (1) 34.8 (1) 9.5 (1)
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Violer (172), the latter subspecies with more blue or
Spectrum Violet (72) centrally. In race bolivianum,
this tone (72) extends over all dorsal parts, including
the head, thus giving the taxon the most bluish sheen
of all races. The longer uppertail coveres are fringed
blackish-blue in all races. The rectrix coloration chan-
ges slightly from north to south, showing dark pur-
plish with some coppery in andicolum and micror-
hynchum, and more blackish purple in albiventre and
bolivianum. In subadult males, freshly molted outer
rectrices appear more dark to blackish golden-green
(R. m. albiventre, Huancapata, FMNH # 299099).

Earlier taxonomists such as Zimmer (1952) re-
stricted their description of the geographical variati-
on in R. microrhynchum to the ventral plumage. [n-
deed several color characters of cerrain diagnostic va-
lue can be recognized, although differences can be we-
ak and not always stable within taxa groups, thus in-
dicating polymorphism at the subspecific level. In par-
ticular, this refers to the color differences in the chro-
at patch and undertail coverts. Simon (1921) distin-
guished male R. m. andicolum from nominarte birds
on the basis of their golden gorget patch tipped with
brilliant green feathers, and the deeper rufous fringes
of their undertail coverts. As subsequently stated by
Zimmer (1952), both characters are rather insufficient
diagnostic features for andicolum but, according ro our
analysis, a rather golden iridescent gorget halds bet-
ter for albiventre. Some males of andicolum have a
similar golden sheen on the gorger (e.g., USNM #
190500) whereas others have decidedly more brilli-
ant green iridescence or exhibirt single glittering gre-
en feathers lacerally (e.g., SMF # 65627). Besides co-
lor aspects, the gorget shape depends on individual
variation which cannot be clearly referred o geogra-
phical populations (partly due to small sample num-
bers). Most individuals exhibit a long oval glittering
patch but others have it more rounded. One male
from southeastern Peru (BMINH # 1946.49.447, R.
m. albiventre, Hacienda Huarapa) has an extremely
narrow throat patch combined with unusual glitte-
ring golden discs.

More significant color differences between po-
pulations than those in the throat plumage exist in
the lower underparts of males. One good characteri-
stic of most males of albiventre which we found was
apparently overlooked in former revisions is the stron-
gly bronzish sheen on chest, belly and flanks, distin-
guishing the taxon from all other races. However, this
character is not present in two male albiventre from

the Hudnuco areca (BMNH # 1946.49.447, FMNH
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# 299099), instead they have shining golden-green
underparts. [n addition, these birds are purplish-vio-
let dorsally, not exhibiting the more bluish tinge fo-
und in other R. m. albiventre individuals.

In andicolum males, the margins of the (mostly)
purplish-centered underrtail coverts vary from bufft-
grey (e.g., three specimens in COP collection) to
strongly buff or cinnamon (e.g., USNM # 356547),
thus blurring the distinction from nominotypical
birds. The abdominal feathers and undertail coverts
of albiventre are fringed on average paler greyish
(Bond 1954) whereas they are more cinnamon-rufous
in the northern genus members and in the single ma-
le of bolivianum. Based on the combination of the
above-mentioned dorsal and ventral characters, we in-
clude north-western Peruvian specimens from Taulis
(AMNH collection), as well as those from adjacent
Cutervo (ZFMK), in R. m. albiventre, contrary to
Zimmer (1952) who considered specimens from both
localities as R. m. microrhynchum.

Females of all races usually have golden-green on
head and back but may exceptionally show bluish-
green iridescence (R. m. albiventre, BMNH #
1946.49.448). Unfortunately for morphological
comparison, to date no female of bolivianum has be-
en collected. Fjeldsd & Krabbe (1990) mention that
some R. microrhynchum females exhibic whitish lower
back feathers. As indicated by Hartert (1900) and our
study, this character refers rather to subadule birds
(e.g., in ZFMK # 9323, or with additional buffish tin-
ge, such as in ZEMK # 9322), which have someti-
mes been misidentified as adult females. Ventrally, the
plumage is basically whitish and more or less tinged
buffy (similar to Pale Pinkish Buff, 121D; reduced in
albiventre) in the northern subspecies, with smaller
golden co bronzy-green spotting on throat and ab-
domen but enlarged greenish discs on flanks and bel-
ly. Zimmer (1952) also pointed out that nominate fe-
males usually have more prominent green throat spots
than other conspecifics. However, according ro Todd
(1942) we found thar female andicolum are almost in-
distinguishable from those of the nominate form.

Unlike in males, tail and uppertail coverts of fe-
male R. microrhynchum are more coppery-purplish,
and the shorter undertail coverts are completely cin-
namon, while the longer ones have at least same-co-
lored broadened margins. The outer rectrices (r4, r5)
show broad whitish tips which in r5, in contrast to
the rounded pattern of immatures (see below), extend
more towards the feather base on the outer than on
the inner webs.



Immature males look much like females in most
plumage characters but may show (in advanced sub-
adult stage) an incompletely developed bluish-violet
back and corresponding head feathers. As long as they
lack the complete throart patch of adult males or have
only a few single glitcering gorger feathers, they can
be most easily distinguished from females by their en-
larged, shining throat spots, broader greenish to pur-
plish centers of undertail coverts, and a generally more
whitish than cinnamon tinge in the ventral plumage.

Mensural characters. R. microrhynchum is characteri-
zed by an extremely shorc bill (c. 2.5 mm shorter than
in R. dorsale) but medium-length wings and tail fea-
thers (see Table 1). Sexes are dimorphic in various cha-
racters since males have on average much longer wings
(e.g., nominate race with mean difference = 5.3 mm)
and outer rectrices (r5, m.d. = 17.6 mm). The pro-
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longation of the latter results in a remarkable mean
tail bifurcation of 22.3 mm in males. Individual va-
riation in this sex is most conspicuous in the bill, with
a minimum length of 8.5 mm (ZFMK # 9324, Car-
pintero, Venezuela) and a maximum of 11.3 mm
(AMNH # 111716, Laguneta, Colombia). In the no-
minate race, the mean bill-wing ratio is 0.20 (R. dor-
sale, n = 2: 0.22).

In general, geographical character shifts are mi-
nor and restricted to males, although it should be no-
ted that sample sizes of some populations, particularly
of females, were rather small and thus insufficient for
any statistical analysis. Wichin the northern species
range we used four pools (Fig. 3) for intraspecific
comparison: in Venezuela, the Andes of Mérida (ssp.
andicolum, pool 1; males, females); in Colombia (ssp.
microrhynchum), the Cordillera Oriental (pool 2;
males, females) and the Cordillera Central {pool 3,
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FIG. 3. Variation of mensural characters in different geographical pools of Ramphomicron m. microhynchum;
shown arc means + s.d., minimum and maximum values. Left bars indicate males, right bars females (sample

sizes in brackets); for location of pools, see Fig. 1.
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males), and the northern Ecuadorian Andes (ssp.
microrhynchum, pool 4; males, females). As a result
we found a clinal variation in bill and wing length,
both characteristics showing a slight increase from
northern to southern populations. Males from Vene-
zuela (pool 1) are partly smaller than those from the
Cordillera Central (bill; 2 < 0.05) and from Ecuador
(bill, wings; P < 0.05). Individuals from the Cordillera
Oriental (pool 2) have on average shorter outermost
rectrices (P < 0.05) than those from Ecuador (pool
4). On the other hand, no significant differences were
detected between female pools.

Owing to the low specimen numbers, combined
with scattered collecting sites in R. m. albiventre, we
rejected subdividing this population into pools. This
subspecies can be morphometrically distinguished
from nominate birds only by its shorter outer rectri-
ces (r5, P < 0.01) and hence a reduced tail bifurcari-
on (P < 0.001). The mensural data of the R m. bo-
livianum male type specimen fall wichin the range of
male albiventre (Table 1). Notable differences in most
characters when compared to the first description of
bolivianum (Schuchmann 1984) can either be ex-
plained by what distance was measured (e.g., type cul-
men length: 7 mm) or by the more precise digital
measuring in this scudy (wings, r5).

DISCUSSION

Within the Andean hummingbird assemblage the sy-
stematic affinities of Ramphomicron have been va-
riously evaluated. Considering the combination of ex-
ternal morphological characters — including the short
bill, tail morphology, and strong sexual dimorphism
— the genus was cither placed close to the metaltails
(Metallura, Chalcostigma; e.g., Zimmer 1952) or to
the trainbearers (Lesbia) and comets (Sappho, Polyo-
nomus; Schuchmann 1999) or next to both groups
(Fjeldsd & Krabbe 1990). Previously, Chalcostigma
was even included in Ramphomicron (e.g., Wyatt
1871, Taczanowski 1884). However, the latter taxon
most likely represents a sister group of Lesbia, with
whom it shares not only several important plumage
characters (i.e., brillianc male throat patch, female and
immature ventral plumage) but also as a common
ethological feature the display behavior (namely with
L. nuna; Schuchmann 1999). The supposed close re-
lationship between these taxa is further stressed by the
existence of an intergeneric hybrid, Ramphomicron
microrhynchum x Lesbia victoriae (Graves 1997), for-
merly known as Zodalia ortoni (Lawrence, 1869).
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The most prominent characteristic of Rampho-
micron (particularly R. microrfynchum) is the unu-
sually short bill, having the minimum length in all
hummingbirds. Among other high-altitude hum-
mingbirds a similarly reduced bill length, with an even
shorter bill in relation to body size (as measured by
bill-wing length ratio), is found only in Oxypogon (in
O. g guerinii males: c. 0.18, with average bill length
¢. 13 mm and wing length c. 70 mm; unpubl. dara),
a pdramo-inhabiting species of the northern Andes.
Except for Trochilinae members with an excreme bill
elongation, such as Ensifera, these ratios average
for hummingbirds with medium-length bills c.
0.33-0.45 (e.g., compare mensural data of amazili-
ne trochilids, Weller 1998, and pufflegs, Schuchmann
et al. 2000, 2001). Such a bill length reduction, to-
gether with a decrease in body size when compared
to several other trochilids with similar distribution
patterns and habirtat requirements (e.g., most Erioc-
nemis pufflegs, Heliangelus sunangels; Schuchmann et
al. 2001, unpubl. data), is possibly a limiting factor
of the population density, which can be deduced from
the discontinuous recording and the relative rareness
of Ramphomicron throughout its entire range. This
may be caused primarily by a restricted access to avai-
lable long-corolla flowers, although R. microrhynchum,
like other trochilids, might use holes made by flower-
piercers (Diglossa sp.) at the basal part of corollae. Se-
condly, it may result from (increased) competition for
food resources within the preferred cloud forest and
sub-pdramo habirat (for altitudes, see Fig. 2). By com-
parison, Oxypogon is more frequently recorded in ap-
propriate habitats (up to > 5000 m), probably owing
to a less competitive situation among trochilids in the
higher-clevation pdramo zone where it feeds almost
exclusively from. Espeletia flowers (e.g., Schuchmann
1999). Although no quantitative studies exist to alight
the interspecific competition among Ramphomicron
and sympatric trochilid taxa, the strong interference
of body size and bill size (Iength, shape) with regard
to the coexistence of trochilid species has been de-
monstrated for various ecological siruarions of
Neotropical communities (e.g., Snow & Snow 1972,
Kodric-Brown et al. 1984).

The previously valid subspecies of R. microrhyn-
chum have often been maintained on the basis of sub-
tle morphological differences (e.g., coloration of un-
dertail coverts; Zimmer 1952). In the case of R
microrbynchum andicolum, our results suggest that
these differences are unstable when compared to R.
m. microrbynchum, and consequently this taxon



should be included in the nominotypical form. In
contrast, we retain the Central Andean form R. m.
albiventre, being aware of a certain geographical va-
riation, i.e., as expressed by the color anomalies of two
males and a female (BMNH # 1946.49.447—448;
FMNH # 299099) from the Hudnuco region of cen-
tral eastern Peru. Nevertheless, without additional skin
material at hand we are unable to assign these speci-
mens to a2 new taxonomic form; instead, our results
may encourage further collecting efforts in this zoo-
geographically important region (see also Zimmer
1930, Morrison 1948).

The broad occurrence of similar phenotypes in
the main Andean distribution range of Ramphomicron
means that assessing the biogeographical center of the
genus is rather difficult. For instance, a golden glit-
tering throat patch is expressed both in the northern
and southern populations of R. microrhynchum, and
even enhanced in R. dorsale. As also found in other
Andean trochilid taxa like Eriocnemis (E. nigrivestis;
Schuchmann es al. 2001) and Heliangelus (H. rega-
lis), the blackish male plumage of R. dorsale most li-
kely represents a derived characrer. The latter species
is a relict endemic of the Sierra Nevada de Sanra Mar-
ta, which has long been known as an important cen-
ter of avian endemism, due to its much older geolo-
gical history than the Andes and its isolation from the
main ridges of the northern cordilleras (e.g., Todd &
Carriker 1922, Cracraft 1985).

However, there is indication that Remphomicron
likely originated in the central Andes of southern Pe-
ru or northern Bolivia rather than somewhere in the
northern Andes, which is supported by biogeogra-
phical and morphological evidence. A southern evo-
lutionary center, such as that suggested for the tro-
chilid genera Chalcostigma, Metallura, and Ocreatus
(Fjeldsd 1992, Schuchmann & Heindl 1997, Heind|
& Schuchmann 1998, Schuchmann et 4/, in press),
is indicated by the dorsal pattern. Additional evidence
comes from the closely related genus Lesbia, which
has its center most probably in southern Peru
(Schuchmann & Weller, in prep.). If we consider a
hypothetical greenish-backed Ramphomicron ancestor
(see female-type plumage), the bluish-violer sheen
found in the populations from Peru and Bolivia (a-
biventre, bolivianum) would be more likely to occur
as an apomorphic character than the deep purplish
coloration of the northern representatives of male R.
microrhynchum or the blackish tone of male R. dor-
sale. Independent of the supposed origin, the minor
phenotypical variation within the main range of Ram-
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phomicron may result from both rapid radiations
across different parts of the Andes and moderate long-
term alterations of environmental conditions in high-
altitude Andean zones (according to the “stable area”
theory, Fjeldsi 1995). Additionally, there is evidence
for a considerable loss of timberline habitat due to hu-
man activities since post-glacial times (e.g., Kessler
1995, Fjeldsa & Kessler 1996). Besides the compe-
tition interference mentioned above, this could part-
ly explain the relatively patchy distribution pattern
currently observed in Ramphomicron.
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APPENDIX. Localities and altitudes (either obrained from specimen labels, ornithological gazetteers or the
Alexandria Digital Library Gazetteer, htep://fat-albert.alexandria.ucsb.edu:8827/gazetteer/) of study skins and
additional records from literature (Todd & Carriker 1922, Meyer de Schauensee 1949, Herzog ¢z al. 1999),
listed from N to S (coordinates after Paynter 1982, 1992, 1993, 1997; Stephens & Traylor 1983; n. loc. =
not located):

Ramphomicron dorsale, Colombia: Cuchilla San Lorenzo, Magdalena, 1900-2300 m, ca. 11°10'N/74°07"W;
La Concepcién, La Guajira, 900 m, 11°03’N/73°27°W; Pdramo de Chirigua, La Guajira, 4600 m,
10°56'N/73°22°W/; Sierra Nevada de Santa Marta, Magdalena/Cesar, 2700-2750 m, ca. 10°50'N/73°40"W.

R. m. microrhynchum, Venezuela: Conejos, Mérida, 3000 m, 08°50'N/71°15"W; Pdramo de Santo Domingo,
Meérida, 3000 m, 08°45'N/70°47"W; Carpintero, Mérida, 3000—4000 m, 08°42’N/71°05"W; Pdramo Escorial,
Meérida, 2500 m, 08°38’N/71°05W; Sierra Mofitanas, Mérida, 3000 m, c. 08°36'N/71°00"W; Los Nevados,
Meérida, 3000 m, 08°28'N/71°04’W;, Cumbre Cerro El Retiro, ca. La Revancha, Tdichira, 2800 m,
07°30°N/72°20"W.

Colombia: Pdramo Frontino, Antioquia, 3600 m, 06°28'N/76°04’\W; Pdramo de Agiiero, Boyacd,
3050-3500 m, 05°59'N/73°05"W; Pdramo de Sonson, Antioquia, 2530-2745 m, 05°43'N/75°15"\W; Pacho,
Cundinamarca, 1860 m, 05°08'N/74°10°W; Zipaquird, Vda. Empalizada, Cundinamarca, 2650 m,
05°02'N/74°00'W; Pdramo de Santa Isabel, Risaralda (2), 3650 m, 04°47'N/75°26’W; Pdramos de Bogotd,
Cundinamarca, altitude 2, ca. 04°36'N/74°05°W/; Laguneta, Quindio, 2100-3150 m, 04°35'N/75°30°W;
Paramo de Choachi, Cundinamarca, 3000-3500 m, 04°33'N/73°58'W; San Miguel, Cundinamarca, 2470 m,
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04°27'N/74°18'W; El Pefion, Cundinamarca, 2880 m, 04°26'N/74°18"W; La Aguadita, Cundinamarca,
2000 m, 04°25’N/74°20°W; El Roble, Cundinamarca, 2450 m, 04°23'N/74°19"\W; Est. Terminales, Pdez,
Nevado del Huila, Cauca, 2800-2970 m, 02°48'N/75°57"W; W of Popayan (Micay), Cauca, 3150 m,
02°46’N/76°55'W; El Crucero, Cauca, 3200 m, 02°22'N/76°39°; DPaletard, Cauca, 3000 m,
02°10°N/76°26"W; Rio Patfa, Cauca, altitude 2, n. loc.; Cerro Pax, Narifio, 3050 m, 00°23’'N/77°26"W;

Ecuador: S of road Maldonado-Tulcdn, S Rio de La Plata, Carchi, 3400 m, ca. 00°40°N/78°02°W; El
Pun, Carchi, 2600-2800 m, 00°40°’N/77°37°\; San Francisco, Carchi, altitude ?, 00°50'N/77°41"W}; Intag,
Imbabura, altitude 2, 00°24’N/78°36™W/; Santo Domingo, Pichincha, altitude ?, 00°07°N/78°48"W; Cordillera
Alaspungo, Pichincha, 3600 m, 00°00°/78°36’W; Mindo, Pichincha, altitude 2, 00°02°5/78°48" W, El Castillo,
Pichincha, alttude ?, n. loc. (near Mindo); Nono, Pichincha, 2730 m, 00°04°S/78°35W/; Nono to Pichincha,
Pichincha, 3050-3350 m, n. loc.; Volcan Pichincha, Pichincha, 3350-4000 m, 00°10°S/78°33’W; Cam. Paylén,
Pichincha, altitude 2, n. loc. (ca. V. Pichincha); Oyacachi, Napo, 2500 m, 00°10°S/78°07°W; Quito, Pichincha,
ca. 2820 m, 00°13°S/73°30’W, ravines near Quito, n. loc.; Lloa, Pichincha, 3577 m, 00°15°S/78°35"W;
Papallacta, Napo, 3150 m, 00°22’S/78°08"W; Cuyujda, Napo, 2400 m, 00°24°S/78°02"W/; Maspa, Napo,
2600 m, 00°25°5/78°01"W/; Runtin, Tungurahua, 2000-2800 m, 01°26’S/78°24’W; Zufia, Morona-Santiago,
3500 m, 02°12°S/78°16’W; Taraguacocha, El Oro, < 3400 m, 03°40°S/79°40°W.

R. microrhynchum albiventre, Peru: Cutervo, Cajamarca, 2650 m, 06°22°S/78°51°W/; Taulis, Cajamarca,
2670 m, 06°54’S/79°03"\W; Hacienda Huarapa, 26 km NE of Hudnuco (09°55’S/76°14' ), Hudnuco, 2745
m, n. loc.; Millpo, E of Tambo de Vacas, Hudnuco, 3600 m, ca. 09°42’S/75°47"\W; Huancapata, Hudnuco,
2750 m, 09°50’S/76°00"W; Rumicruz, Pasco, 2960 m, 10°44°S/75°55’W; Huacapistana, Junin, 2745-3050
m, 11°14’§/75°29°W; Cachupata, Cuzco, 3555 m, 13°17°S/71°22’W; Pomayaco, near Ahuayro
(13°22’S/73°52'W), Apurimac, 2745 m, n. loc.; Bosque Ampay, Apurimac, 2800 m, 13°38’S/72°57"W.

R. microrhynchum bolivianum, Bolivia, Cochabamba: Kari Mayo, ca. 2750-3500 m, 16°45°S/66°41°W; Puyani,
2900 m, 16°47°5/66°42"\; Cocapata, 3300 m, 16°57°S5/66°43"W.
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