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Abstract

A recently discovered and morphologically distinct population of the poorly known Royal Sunangel from the Cordillera
Azul, Department of Loreto, Peru, is described as anew subspecies, Heliangel usregalis johnsoni. Males of johnsoni differ
from those of nominateregalisin exhibiting intenseindigo iridescence, particularly on the crown, throat and upper breast.
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I ntroduction

The Andean region from southern Ecuador (3° S latitude) to northern Peru (8° S latitude) hosts one of the world's
most diverse avifaunas (Rahbek & Graves, 2001), as well as the foremost concentration of avian species with small
geographic ranges in South America (Graves & Rahbek, 2005). Despite more than 150 years of ornithological
exploration in this region (Taczanowski, 1884; Chapman, 1926), several spectacular new species have been discov-
ered in recent decades (O'Neill & Graves, 1977; Robhins, et al., 1994; Krabbe, et al., 1999; O'Neill, et al., 2000),
including two new hummingbirds (Fitzpatrick, et al., 1979; Graves, 1980). Although the geographic ranges and
taxonomy of hummingbirds inhabiting the main axis of the Andes in northern Peru and southern Ecuador are rela-
tively well known (Parker, et al., 1985; Fjeldsa & Krabbe, 1990; Rahbek & Graves, 2000; Ridgely & Greenfield,
2001; Schulenberg, et al., 2007), the composition of hummingbird assemblages from outlying ridges on the Ama-
zonian versant is still poorly known (Davis, 1986; Seddon, et al., 1996; Schulenberg & Awbrey, 1997; Hornbuckle,
1999; Schulenberg, et al., 2001).

In April 2000, ajoint expedition from the Museum of Natural Sciences, Louisiana State University (LSUMZ)
and Museo de Historia Natural de la Universidad Nacional Mayor de San Marcos (MUSM) surveyed the montane
avifauna of the Cordillera Azul between the Huallaga and Ucayali rivers, Department of Loreto, Peru (Schulen-
berg, et al., 2001). Surprisingly, the commonest species of hummingbird observed in the stunted ridgetop forests
(1300-1700 m) was the Royal Sunangel (Heliangelus regalis), which at the time was known from four restricted
sites in northern Peru (Fitzpatrick, et al., 1979; Davis, 1986; Seddon, et al., 1996; Hornbuckle, 1999). The Cordil-
lera Azul population represents a new strikingly distinctive subspecies.

Methods

Heliangelus regalis was previously known from 16 specimens collected at the type locality in the Cordillera del
Condor (Department of Cajamarca; E side of ridge ENE above San José de Lourdes, 1950-2200 m; Fitzpatrick, et
al., 1977) and from two specimens obtained on an isolated ridge east of Moyobamba (Department of San Martin:
ca 20 km by trail NE Jirillo on trail towards Balsapuerto; Davis, 1986). We compared the newly collected speci-

52  Accepted by T. Chesser: 15 Jul. 2011; published: 24 Aug. 2011



mens from the Cordillera Azul with specimens of nominate regalis from the type locality (Fig. 1) and from the
Department of San Martin. Measurements were taken with digital calipers and rounded to the nearest 0.1 mm: wing
chord; hill length (from anterior extension of feathers); and rectrix length (from point of insertion of the central rec-
tricesto the tip of each rectrix). Rectrices (R1 to R5) are numbered from the innermost to the outermost. Specimens
were compared under diffuse light transmitted by a frosted skylight. Color descriptions of iridescence are unusually
subjective, as color perceived by an observer or measured by a spectrometer varies according to the angle of
inspection and direction of light. For this reason we use general color descriptions in the diagnosis and description
of holotype.

We measured color spectra (300-800 nm) of crown feathers of the hol otype of Heliangelusr. johnsoni (MUSM
22613) and a representative specimen of Heliangelus r. regalis (LSUMZ 81851) with a diode-array spectrometer
(Ocean Optics S2000) using areflectance probe (Ocean Optics R-400) and xenon light source (Ocean Optics PX-2)
calibrated with awhite standard (Ocean Optics WS-1). The probe was held at an angle that maximized reflectance.
Reflectance spectra represent mean values of three independent measurements for each specimen (Fig. 2).

Heliangelus regalis johnsoni new subspecies

Holotype. Museo de Historia Natural de la Universidad Nacional Mayor de San Marcos (MUSM), No. 22613.
Adult male from about 86 km SE of Juanjui (7°34'S; 75°55" W, ca 1400 m above sea level) on the east bank of the
Rio Pauya, Department of Loreto, Peru. Collected and prepared by Manuel Sanchez S. (field number 3647) on 22
July 2000.

Diagnosis. Males of johnsoni differ from those of nominate regalis in exhibiting intense indigo iridescence,
particularly on the crown, throat, and upper breast. These parts are bluish-black to violet-black with only slight iri-
descence in nominate regalis. Rectrices of both sexes of johnsoni are metallic indigo rather than metallic violet-
purple asin nominate regalis.

FIGURE 1. From left to right, frontal views of male Heliangelus regalis regalis (LSU 81851, LSU 81849) and Heliangelus
regalisjohnsoni (LSU 170736, LSU 170735).
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Description of holotype. Body plumage is bluish-black, displaying strong indigo iridescence on the crown,
throat, and upper breast, especially when viewed head-on (Fig. 2). Rectrices are metallic indigo on ventral and dor-
sal surfaces, bluer distally. Inner vanes of rectrices are flushed with violet-purple. Primaries and outer secondaries
are brownish-black showing faint violet iridescence. Inner secondaries exhibit violet-purple iridescence. Scattered
feathers on carpal edge of wing are tipped with rufous. Downy feathers on lower flanks and around vent are tipped
white. Bill and feet are black.
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FIGURE 2. Reflectance spectra from crown feathers of the holotype (top) of Heliangelus r. johnsoni (MUSM 22613) and a
representative specimen (bottom) of Heliangelus . regalis (LSUMZ 81851). Reflectance extends into the ultraviolet (300-400
nm) in both specimens. The holotype of Heliangelus regalis johnsoni exhibits a sharp reflectance peak at 464 nm. Crown feath-
ersof al male H. r. regalis are only dimly reflective and the reflectance spectra are relatively flat (peak at ~486 nm).

M easurements (mm) of holotype. See Table 1. Weight: 3.7 g. Testes: 3 x 4 mm. Maxillary ramphotheca
smooth.

Par atypes. (a) LSUMZ 170735, subadult male. PERU: Department of Loreto; ca 85 km SE of Juanjui on E
bank upper Rio Pauya, 7°34' S, 75°54" W, ca 1700 m. Collected and prepared by Daniel F. Lane (field number
1291) on 27 June 2000. Iridescence of breast, flanks, and belly plumage is adlightly deeper shade of indigo thanin
the holotype. Feathers of the back, scapulars, and upper rump are narrowly edged with green. Weight 3.4 g.
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FIGURE 3. Distribution of the Royal Sunangel (Heliangelus regalis) in the Andes Mountains of Peru and Ecuador: H. regalis
regalis (yellow circles); H. regalisjohnsoni (green circle); published sight records, subspecies unknown (blue circles). Symbols
may cover two or more closely spaced locdlities: (1) Yankuam Lodge, Prov. Zamora-Chinchipe (4° 15' S; 78° 37' W) (Frelile, et
al., 2011; Krabbe & Ahlman, 2009); (2) San Jose de Lourdes, Dpt. Cagjamarca (5° 02' S; 78° 51' W) (Fitzpatrick, et al., 1979);
(3) Duran, Dpt. Amazonas (5° 16' S; 78° 20' W) (Dauphiné, et al., 2008); (4) San Cristobal, Dpt. Amazonas (5° 50' S; 78° 13' W)
(Seddon, et al., 1996); (5) Garcia, Dpt. San Martin (5°40'S; 77°46' W) (Hornbuckle, 1999); (6) NE Jirillo, Dpt. San Martin (6°
03 S; 76° 44' W) (Davis, 1986); (7) Sianbal, Dpt. San Martin (6° 43' S; 76° 06' W) (Merkord, et al., 2009); (8) Pauya, Dpt.
Loreto (7°34' S; 75° 54' W) (Schulenberg, et al., 2001).

(b) LSUMZ 170736, adult male. PERU: Department of Loreto; ca 80 km SE of Juanjui on E bank upper Rio
Pauya, 7°34' S, 75°54' W, ca 1600 m. Collected and prepared by Thomas Valqui (field number 65) on 27 June
2000. Nearly identical to the holotype but indigo iridescence on crown, throat and upper breast is sightly paler.
Weight 3.6 g.

(c) LSUMZ 170737, adult female. PERU: Department of Loreto; ca 80 km SE of Juanjui on E bank upper Rio
Pauya, 7°35 S, 75°53 W, ca 1700 m. Collected and prepared by J. W. Armacost (field number 109) on 13 July
2000. Weight 4.4 g. Females exhibit considerable individual variation, some of which may be related to age. Sam-
ple sizes were insufficient to characterize possible body plumage color differences between female H. r. regalis and
H. r. johnsoni.

(d) LSUMZ 170738, adult female. PERU: Department of Loreto; ca 86 km SE of Juanjui on E bank upper Rio
Pauya, 7°33' S, 75°55 W, ca 1400 m. Collected and prepared by Daniel F. Lane (field number 1386) on 19 July
2000. Weight 3.8 g.

(e) MUSM 22615, adult male. PERU: Department of Loreto; ca 80 km SE of Juanjui on E bank upper Rio
Pauya, 7°34' S, 75°54' W, ca 1700 m. Collected by Abraham Urbay T. and prepared by Daniel F. Lane (field num-
ber 1350) on 11 July 2000. Nearly identical to holotype but indigo iridescence on crown, throat and upper breast is
slightly paler. Weight 3.6 g .
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(f) MUSM 22611, adult female. PERU: Department of Loreto; ca 80 km SE of Juanjui on E bank upper Rio
Pauya, 7°34' S, 75°55" W, ca 1740 m. Collected and prepared by Thomas Valqui (field number 76) on 30 June

2000. Weight 3.4 g.
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Other specimens examined. Heliangelus r. regalis. PERU: Department of Cajamarca; E side of ridge ENE
above San José de Lourdes, 5° 02' S, 78° 51' W, 1950-2200 m (AMNH 823987 [holotype], male; AMNH 823988,
male; AMNH 823989, female; LSUMZ 81848, female; LSUMZ 81849, male; LSUMZ 81850, male; LSUMZ
81851, male; LSUMZ 81852, female; LSUMZ 81853, female; USNM 81847, male); Department of San Martin: ca
20 km by trail NE Jirillo on trail towards Balsapuerto, 6° 03' S, 76° 44' W, 1450 m (LSUMZ 116681, male; LSUMZ
116682, male).

Etymology. We take pleasure in naming this beautiful new taxon for the late Ned K. Johnson (University of
Cadlifornia, Berkeley) in recognition of his many contributions to avian systematics and biogeography.

Distribution. Recent fieldwork in southern Ecuador ( Krabbe & Ahlman, 2009; Freile, et al., 2011) and Peru
(Schulenberg, et al., 2001; Dauphiné, et al., 2008; Merkord, et al., 2009) brings to eight the number of known pop-
ulations of Heliangelus regalis (Fig. 3). Five of the eight localities are represented only by sight records or photo-
graphs. So far as is known, Heliangelus r. johnsoni is restricted to the Cordillera Azul; however, the geographic
range of this well-differentiated subspecies likely extends north and well south of the type locality. H. regalis has a
relatively wide altitudinal range (1250-2200 m) compared to other species of hummingbirds with restricted geo-
graphic ranges in the Peruvian Andes (Graves, 1985). Reports at lower atitudes (550-700 m) in the Cordillara
Coalén (Dauphinég, et al., 2008) are well outside the documented altitudinal range of Heliangelus regalis and should
be regarded as questionable until specimens or diagnostic photographs are obtained. The species reaches its great-
est abundance in habitat variously described as brushy slopes bordered by cloud forest (Fitzpatrick, et al., 1979),
elfin scrub (Seddon, et al., 1996), stunted forest (Hornbuckle, 1999; Schulenberg, et al., 2001), stunted shrubland
(Freile, et al., 2011), and mossy stunted forest (Davis, 1986).

Acknowledgments

We thank INRENA (Luis Alfaro Lozano) for issuing the collecting permit (number 150702454), Irma Franke,
Manuel Sanchez, Marta Sanchez, Demetrio Huachaca, Abraham Urbay, Orlando Riva, Aruldo and Carlos Ruiz,
Herminio del Aguila, Cristain Albujar, Louise Augustine, James Armacost, and Leticia Alamiafor assistancein the
field and in Lima, John McCormack for assistance with spectrophotometry, and Brian Schmidt for procuring the
digital elevation map. Graves' travel was supported by the Alexander Wetmore Fund (Smithsonian Institution).

Literaturecited

Chapman, F.M. (1926) The distribution of bird-lifein Ecuador. Bulletin of the American Museum of Natural History, 55, 1-784.

Dauphiné, N., Cooper, R.J. & Yagkuag, A.T. (2008) A new location and altitudinal range extension for Royal Sunangel Helian-
gelusregalis. Cotinga, 30, 83-84.

Davis, T.J. (1986) Distribution and natural history of some birds from the Departments of San Martin and Amazonas, northern
Peru. Condor, 88, 50-56.

Fitzpatrick, JW., Willard, D.E. & Terborgh, JW. (1979) A new species of hummingbird from Peru. Wilson Bulletin, 91, 177—
186.

Fjeldsd, J. & Krabbe, N. (1990) Birds of the High Andes. Zoological Museum, University of Copenhagen, Denmark, 876 pp.

Freile, J.F., Piedrahita, P, Buitron-Jurado, G, Rodriguez, C.A., Jadan, O. & Bonaccorso, E. (2011) Observations on the natural
history of the Royal Sunangel (Heliangelusregalis) in the Nangaritza Valley, Ecuador. Wison Journal of Ornithology, 123,
85-92.

Graves, GR. (1980) A new species of metaltail hummingbird from northern Peru. Wilson Bulletin, 92, 1-7.

Graves, GR. (1985) Elevational correlates of speciation and intraspecific geographic variation in plumage in Andean forest
birds. Auk, 102, 556-579.

Graves, GR. & Rahbek, C. (2005) Source pool geometry and the assembly of continental avifaunas. Proceedings of the
National Academy of Sciences USA, 102, 7871-7876.

Hornbuckle, J. (1999) The birds of Abra Patricia and the upper rio Mayo, San Martin, north Peru. Cotinga, 12, 11-28.

Krabbe, N., Agro, D.J,, Rice, N.H., Jacome, M., Navarrete, L. & Sornoza M., F. (1999) A new species of antpitta (Formicarii-
dae: Grallaria) from the southern Ecuadorian Andes. Auk, 116, 882—890.

Krabbe, N. & Ahlman, F.L. (2009) Roya Sunangel Heliangelus regalis at Yankuam Lodge, Ecuador. Cotinga, 31, 132.

Merkord, C.L., Mark, T., Susanibar, D., Johnson, A. & Witt, C.C. (2009) Avifauna survey of the Rio Chipaota Valley in the
Cordillera Azul region, San Martin, Peru. Ornitologia Neotropical, 20, 535-552.

A DISTINCTIVE NEW SUBSPECIES OF THE ROYAL SUNANGEL Zootaxa 3002 © 2011 Magnolia Press - 57



O'Neill, JP. & Graves, GR. (1977) A new genus and species of owl (Aves. Strigidae) from Peru. Auk, 94, 409-416.

O'Neill, JP, Lane, D.F,, Kratter, A.W., Capparella, A.P. & Joo, C.F. (2000) A striking new species of barbet (Capitonidae: Cap-
ito) from the eastern Andes of Peru. Auk, 117, 569-577.

Parker, T.A., Schulenberg, T.S., Graves, GR. & Braun, M.J. (1985) The avifauna of the Huancabamba region, northern Peru.
In: Buckley, PA., Foster, M.S., Morton, E.S., Ridgely, R.S. & Buckley, F.G. (Eds.) Neotropical Ornithology, Ornithologi-
cal Monographs No. 36. American Ornithologists Union, Washington, D. C., pp. 169-197.

Rahbek, C. & Graves, GR. (2000) Detection of macro-ecological patternsin South American hummingbirdsis affected by spa-
tial scale. Proceedings of the Royal Society of London B, 267, 2259-2265.

Rahbek, C. & Graves, GR. (2001) Multiscale assessment of patterns of avian species richness. Proceedings of the National
Academy of Sciences USA, 98, 4534-4539.

Ridgely, R.S. & Greenfield, PJ. (2001) The birds of Ecuador: status, distribution, and taxonomy. Cornell University Press,
Ithaca, New York, 848 pp.

Robbins, M.B., Rosenberg, K.V. & SornozaMalina, F. (1994) A new species of cotinga (Cotingidae: Doliornis) from the Ecua-
dorian Andes, with comments on plumage sequences in Doliornis and Ampelion. Auk, 111, 1-7.

Schulenberg, T.S. & Awbrey, K. (1997) The Cordillera del Condor region of Ecuador and Peru: a biological assessment. Con-
servation International, 232 pp.

Schulenberg, T.S., O'Neill, J.P, Lane, D.F, Valqui, T. & Albujar, C. (2001) Birds. In: Alverson, W.S., Rodriguez, L.O. &
Moskovits, D.K. (Eds.) Pert: Biabo Cordillera Azul. Rapid Biological Inventories Report 2. The Field Museum, Chicago,
Illinois, pp. 146-155.

Schulenberg, T.S,, Stotz, D.F, Lane, D.F,, O'Neill, J.P. & Parker 111, T.A. (2007) Birds of Peru. Princeton University Press,
Princeton, New Jersey, 656 pp.

Seddon, N., Barnes, R., Butchart, S.H.M., Davies, C.W.N. & Fernandez, M. (1996) Recent observations and notes on the ecol-
ogy of the Royal Sunangel Heliangelus regalis. Bulletin of the British Ornithologists' Club, 116, 46-49.

Taczanowski, W. (1884) Ornithologie du Pérou R. Friedlander & sohn, Berlin, 541 pp.

58 . Zootaxa 3002 © 2011 Magnolia Press GRAVESETAL.



