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INTRODUCTION

The genus Chiroxiphia is composed of five
manakin (Family: Pipridae) species that range
from Mexico to the Atlantic Forest of south-
ern Brazil). They inhabit a diverse range of
habitats ranging from humid old-growth for-
ests to more open second-growth habitats
(Kirwan & Greene 2012). The Yungas
Manakin (C. boliviana) was split off from the
Blue-backed Manakin (C. pareola) in 1987
(Parker & Remsen 1987). It inhabits humid
hill forests and frequents open areas between
600-2200 m a.s.l. on the eastern slope of the
southern Andes from Cuzco in Peru south-
east into Bolivia.
Despite  their
within their ranges nesting information is not

widespread  occurrence

available in detail for all Chiraxiphia spp.

Breeding, nest, egg, and nestling descriptions
are available for C. /inearis (Foster 1976), C.
lanceolata (DuVal 2007), C. candata (Marini ez al.
2007), and C. pareola (Olney 1973). Incubation
times are available for C. /anceolata (DuVal
2007) and C. paresla (Olney 1973). Detailed
incubation behavior is available only for C.
linearis (Foster 1976). Our study provides the
first information on nesting for C. boliviana
and completes the basic nesting information
for the genus.

METHODS

Study area. The study was conducted in the
foothills adjacent to the Tono River
(12°57°58”S, 71°34’5”W) in Manu National
Park, Peru. The Tono River site covers an ele-
vational range of 110-750 m a.s.]. with a mean
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temperatute of 24.2°C (min—max = 19.3°C-
30.7°C). The habitat type in the area is pre-
montane forest with a canopy height of 40 m.

Nest, eggs, and incubation patterns. Eggs were
weighed to the nearest 0.05 g with a digital
scale and measured to the nearest 0.1 mm
with calipers on the day the nest was found.
The one surviving nestling was measured
daily for tarsus length, wing length, and body
mass. On the day we found the nest we placed
one thermal sensor in the nest under the egg
and attached one to the exterior side of the
nest wall to obtain incubation data. Sensors
were connected to an U12 4-channel Hobo
data logger and temperature was recorded at
1-min intervals. Incubation patterns were
derived from temperature changes within the
nest detected by the sensors (see Cooper &
Mills 2005). We placed video cameras near the
nest to identify the unbanded C. boliviana
incubating. We distinguished the female C.
boliviana from other manakin species based on
its stocky shape and red leg color.

RESULTS

One nest was found on 25 November 2009
with two eggs but one was cracked. The
cracked egg was measured and then removed
by JH. The nest was found in an open area of
1.5 m high shrubs on the banks of the Tono
River (12°57°16”S, 71°33°36”W). The single
viable egg hatched on 29 November. On 6
December, the nest was empty and covered in
ants but the nest itself appeared undisturbed.

Description of nest and eggs. The nest was a small
open cup 0.9 m above the ground in the
bifurcate fork of an understory shrub 1.5 m in
height and was woven between the stems and
the leaves (Fig. 1a). The outer layer of the cup
was made of dried bamboo leaves and small
stems. The inner cup was made of fine dried
grass fibers interspersed with beige rootlets.
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Bamboo leaves, dried grass, and spider-webs
were used to attach the nest to the shrub. The
inner depth of the cup was 22.5 mm, and the
outer depth was 28.0 mm excluding the hang-
ing fibers. The exterior dimensions of the cup
were 50.0 x 58.7 mm while the interior di-
mensions were 46.1 x 35.3 mm. The thickness
of the cup wall was 6.4 mm. The dimensions
of the eggs were 19.0 x 13.0 mm and 20.0 x
13.5 mm and they weighed 1.55 g and 1.65 g.
The eggs were oval-shaped and cream-white
colored with red-brown streaks and splotches,
increasing in density in a wreath-like fashion
towards the larger end of the egg (Fig. 1b).

Incubation  bebavior. Temperature — sensors
recorded 16 h (15:30 h on 25 November until
07:41 h on 26 Novembert) of incubation and
then malfunctioned. The first foraging trip
occurred at 05:21 h. and female returned to
the nest at 17:44 h for night incubation. The
female made on average 2.43  0.64 trips per
hour (mean * SE). The average foraging trip
duration was 11.87 * 1.60 min (range = 4.84—
24.84 min) and the duration of each incuba-
tion bout was 41.30 £ 5.90 min.

Description of nestlings. On day one the nestling
weighed 1.45 g, its tarsus measured 7.0 mm,
and its wing 6.0 mm (Fig. 1c). The eyes were
closed for all six days of observation. The
chick had fine grey-white natal down on the
crown and along the spine and white down
on the belly and thighs. The bill was pale yel-
low and the gape was golden-yellow, with the
lower mandible black-tipped. The skin was
reddish-brown to pinkish. Pin feathers began
to emerge on the wings, chest, and along the
spine and flanks on 3 December (day 4). By
day 5 dark-grey feathers began to emerge
(Fig. 1d). The nestling gained weight at a rate
of 0.48 g = 0.22 per day (n = 6 days). The tar-
sus grew at a rate of 1.25 mm £ 0.75 per day
(n = 6 days), and the wing grew at a rate of
1.33 mm £ 0.33 per day (n = 6 days).
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FIG. 1. Nest, eggs, and nestling of Chiroxiphia boliviana: (a) nest with eggs; (b) detail of an egg; (c) nestling
immediately after hatching; (d) nestling four days after hatching. Pictures: J. Hazlehurst.

DISCUSSION

The nest construction of C. boliviana is similar
to that in the rest of its genus (Kirwan &
Green 2012). The materials used in the nest
are typical of Chiroxiphia spp. with dead leaves
in the outer cup of the nest and hanging
below it. The use of bamboo leaves as the
primary nest material is unique to this
nest but our sample size is too small to
account for intraspecific variation in nest
construction.

The background color of the eggs of
Chiroxiphia spp. varies intraspecifically, ranging
from white to yellowish to brownish-white
and the color and the markings from light
red-brown to black flecks, splotches, and lines
(Kirwan & Green 2012). The eggs of C. bolivi-
ana fit into this range but were smaller and
weighed less than those of other Chiroxiphia
spp. (Table 1). In C. pareola (in captivity) and
C. lanceolata the incubation period is 17 and 18
days, and nestlings fledge after 14 and 16 days,
respectively (Olney 1973, DuVal 2007). This

599



HAZLEHURST & LONDONO

TABLE 1. Egg measurements and clutch sizes for the genus Chiroxiphia (adapted from Foster 1976;

*measurements from this study).

Species Egg characters Sample size Range Mean
C. linearis (Oaxaca, Mexico) Length (mm) 18 21.1-22.8 221
Greatest width (mm) 17 15.6-16.8 16.1
Mass (g) - -
Clutch size 9 2 2
C. lanceolata (Central America) Length (mm) 7 21.0-22.0 21.67
Greatest width (mm) 7 14.7-16.0 15.31
Mass (g) - - -
Clutch size 5 1-2 1.8
C. pareola (Brazil, captivity) Length (mm) 7 21.5-25.0 -
Greatest width (mm) 7 14.5-17.0 -
Mass (g) 1 2.2 2.2
Clutch Size 7 2 2
C. candata (Brazil, Paraguay) Length (mm) - 21.6-26.0 -
Greatest width (mm) - 16.0-17.0 -
Mass (g) - - -
Clutch size - 2 2
C. boliviana (Peru)* Length (mm) 2 19.0-20.0 19.5
Greatest width (mm) 2 13.0-13.5 13.3
Mass (g) 2 1.6-1.7 1.6
Clutch size 1 2 2

study probably captured roughly the first
third (six days) of the nestling period of C.
boliviana. Incubation patterns were similar to
those of C. linearis with the first trip at 05:00 h
and frequent trips in the early morning and
late afternoon (Foster 1976).

Nestlings are only well described in the
wild for C. /inearis (Foster 1976) and C. /an-
ceolata (DuVal 2007) and in captivity for C.
pareola (Olney 1973). The nestling of C. bolivi-
ana described here is very similar to the
description of C. /finearis nestlings given by
Foster (1976) in terms of coloration, the spa-
tial arrangement and development of natal
down and feathers, and skin colot.

ACKNOWLEDGMENTS

We would like to thank Santiago David and
Renata Durdes for their help and SERNAP

600

for allowing us to work in Manu National
Park. This project was financed by the Dexter
Fellowships, the Alexander Skutch Award,
and the Louis Agassiz Fuertes Award.

REFERENCES

Cooper, C. B, & H. Mills. 2005. New software for
quantifying incubation behavior from time-
series recordings. J. Field Ornithol. 76: 352—
356.

DuVal, E. H. 2007. Cooperative display and lek-
king behavior of the Lance-tailed Manakin
(Chiroxiphia lanceolata). Auk 124: 1168-1185.

Foster, M. S. 1976. Nesting biology of the Long-
tailed Manakin. Wilson Bull. 88: 400-420.

Kirwan, G. M., & G. Green. 2012. Cotingas and
manakins. Princeton Univ. Press, Princeton,
New Jersey, USA.

Marini, M. A., T. M. Aguilar, R. D. Andrade, L.O.
Leite, M. Anciaes, C. E. A. Carvalho, C. Duca,



SHORT COMMUNICATIONS

M. Maldonado-Coclho, E  Sebaio, & J. Z0o Yearbk. 14: 105-106.
Gongalves. 2007. Biologia de nidificacdo de  Parker, T. A., & J. V. Remsen. 1987. Fifty-two
aves do sudeste de Minas Gerais, Brasil. Rew. Amazonian bird species new to Bolivia. Bull.
Bras. Ornitol. 15: 367-376. Br. Ornithol. CL 107: 94-107.

Olney, P. J. 1974. First breeding of the Blue-backed
Manakin Chiroxiphia pareola in captivity. Int.  Accepted 21 December 2012.

601







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


