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INTRODUCTION

Woodpeckers (Picidae) feed mainly on insects
and other arthropods, though many species,
to a lesser or greater extent, also rely on plant
material such as fruits, berries, seeds and tree
sap (Winkler & Christie 2002). In addition,
some of the smaller and medium-sized wood-
pecker species have been reported to drink
nectar and pollinate ornithophilous flowers
(Winkler & Christie 2002, Rocca ez al. 2000).
In the Neotropics, recent observations sug-
gest that woodpeckers may be more impor-
tant pollinators than previously thought
(Rocca e al. 2006, Rocca & Sazima 2008,
2010). Woodpeckers have been observed
drinking nectar in both the American main-
land (e.g., Wunderle 1978, Fleming ez /. 2001,
Molina-Freaner & Eguiarte 2003, Rocca ¢f al.

Cordia sebestena, Hispaniolan Woodpecker,

20006, Rocca & Sazima 2008, 2010) and on the
nearby continental islands of Trinidad &
Tobago, which biogeographically are part of
South America (Lack 1976, Feinsinger e# al.
1979, Raffaele ¢t al. 1998). However, in the
West Indies, some 7000 islands and islets situ-
ated in the north-eastern part of the Neotro-
pics, woodpeckers have not been reported as
pollinators. The Antillean Piculet (Nesoctites
micromegas), endemic to Hispaniola, has been
described to “probe flowers” (Latta ef al.
2006), but this has been in the search for
insects (Latta pers. com.); the Hispaniolan
Woodpecker (Melanerpes striatus) has been
reported to investigate flowers for insects and
to possibly also drink nectar, but this remains
unconfirmed (Short 1974; though see Discus-
sion). Considering that pollination systems
being often generalized on islands - e.g,
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lizards are frequent pollinators on islands
but not on the mainland (Olesen ez a/. 2002,
Olesen & Valido 2003, Sazima e 4/ 2005,
2009, Timmermann e al. 2008) - it is surpris-
ingly that none of the West Indian woodpeck-
ers have been confirmed to feed on nectar
and act as pollinators. I here report the
endemic Cuban Green Woodpecker (Xiphi-
diopicus percussus) drinking nectar and probable
pollinating the Geiger Tree Cordia sebestena
(Boraginaceae). I describe the behavior of the
Cuban Green Woodpecker while foraging for
nectar, present the floral features of C
sebestena, and discuss whether other wood-
pecker species in the West Indies may also
opportunistically feed on floral nectar, acting
as potential pollinators.

RESULTS AND DISCUSSION

Nectar-feeding. Observations were conducted
between the carpark and the beach at Villa
Las Brujas at Cayo Las Brujas (22°37°N,
79°10°'W), one of the northern offshore
islands of Cuba. On 31 March 2010 at 13:53
h, I observed the Cuban Green Woodpecker
drinking nectar from 10-15 flowers from dif-
ferent inflorescences of one individual plant
of C. sebestena. The woodpecker was perched
on the same or a nearby branch as the inflo-
rescences, probing flowers above and adja-
cent, as well as inverting while probing
flowers underneath. It inserted the bill into
the floral tube then drank nectar for one to
several seconds, touching anthers and stigma
with the bill. I also observed the Cuban
Emerald (Chlorostilbon ricordiz) probing several
flowers, hovering in front of the flowers while
inserting its bill into the floral tube, and the
Cuban Bullfinch (Melogpyrrba nigra) eating the
lower part of five-six flowers. There were no
aggressive interactions between the wood-
pecker and the other nectar-feeding birds.

In order to measure the floral phenotype
of C. sebestena (see below) I returned to Villa
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Las Brujas on 28 July 2010. On this occasion,
I did not observe any nectat-feeding birds at
07:30 h when I sampled the flowers, but when
I passed at 10:00 h I again observed the
Cuban Green Woodpecker drinking nectar
from flowers of C. sebestena (Fig. 1). It visited
several flowers from three C. sebestena plants
dispersed c. 3—4 m apart. The woodpecker
probed six to seven flowers in one plant, it
then flew to a second plant probing four
flowers, and finally probed five flowers in a
third plant before flying away. As on my pre-
vious visit, the Cuban Green Woodpecker
drank nectar by inserting its bill into the floral
tube touching anthers and stigma, and hence
acts as a pollinator of C. sebestena.

Plant species. The small tree C. sebestena is native
to Cuba and most of the northern West
Indies, as well as parts of tropical North, Cen-
tral, and South Ametica (Feuillet 2010). It nat-
urally grows at coastal habitats, but is
throughout the tropics also used as an orna-
mental tree (Sola 2001) and is almost certainly
planted at Villa Las Brujas. It blooms year-
around with an abundance of conspicuous
flowers (Sola 2001). I characterized the floral
phenotype on un-bagged flowers (N = 11)
sampled at 7:30 h in the morning. The flowers
are tubular (internal corolla length = 28.5 £
1.8 mm; internal corolla width = 6.3 = 1.0
mm), showy orange with no obvious scent.
They produce a significant amount of dilute
nectar (volume = 12.6 £ 6.1 pl; concentration
= 144 £ 1.5%). Hence, the flowers of C.
sebestena have several features that correspond
to the classic ornithophilous syndrome (Fae-
gri & van der Pijl 1979, Askins ez al. 1987),
though with a more dilute nectar than most
hummingbird-pollinated plants in the West
Indies (Dalsgaard e a/ 2009). Dilute and
copious nectar is characteristic of plants
attractive to passerine and other nectar-feed-
ing birds other than hummingbirds, such as
woodpeckers (Rocca ¢ al. 2000).
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FIG. 1. The Cuban Green Woodpecker drinking nectar from two flowers of Cordia sebestena by inserting A)
the tongue; and B) the tip of the bill into the floral tube (photos: Bo Dalsgaard).

Conclusions. In the Neotropical mainland and
neatby continental islands of Trinidad &
Tobago, pollination of woodpeckers has been
reported for a total of 12 species within the
genera Melanerpes, Celens, Colaptes, Centurus, and
Campephilus (Rocca & Sazima 2010). The
herein reported observations further expand
nectar-feeding among Neotropical woodpeck-
ers to include the genus Xiphidiopicns and geo-
graphically by including the West Indies. It is
worth noticing that most nectar-feeding
woodpeckers are small to medium-sized spe-
cies within the genera Melanerpes (four species)
and Celens (three species). As these genera are
placed in distantly related clades within
Picidae, nectar-feeding behavior have evolved
more than once in the evolution of wood-
peckers (Rocca & Sazima 2010). These genera
are also known to include fruit in their diet,
and it has been suggested that changing from
utilizing fruit and fruit-juice to drinking nectar
is a relatively easy behavioral step (Rocca ez al.
2006). The Cuban Green Woodpecker is a

medium-sized woodpecker placed in its own
genus, Xophidigpicus, closely related to Melaner-
pes woodpeckers (Winkler & Christie 2002).
Although it mainly feeds on insects it also eats
fruits (Garrido & Kirkconnell 2000, Winkler
& Christie 2002), and it is therefore not
surprisingly that it occasionally drinks floral
nectar.

In order to further document nectar-feed-
ing and pollination among West Indian wood-
literature
contacted numerous ornithologists and polli-

peckers, I reviewed the and
nation biologists with expertise in the West
Indies (see Acknowledgments). Of these, only
Joseph M. Wunderle had occasionally seen the
Hispaniolan Woodpecker feeding on nectar
from Erythrina sp. flowers, and it was impossi-
ble to determine whether it touched the
reproductive parts of the flowers, i.c., whether
it pollinates (Wunderle pers. com.). Also of
interest is that Pascal Villard studied the
Guadeloupe Woodpecker (Melanerpes  hermi-
nier), for three years, without observing it
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licking tree sap or nectar (Villard 1999), and
for one week observed each of the four
Greater Antillean Melanerpes woodpeckers
without seeing them drinking nectar either
(Villard pers. com.). Hence, although the His-
paniolan Woodpecker has been seen drinking
nectar, the Cuban Green Woodpecker is the
only woodpecker confirmed to act as a polli-
nator in the West Indies. However, the West
Indian woodpeckers, and especially the
Greater Antillean Melanerpes, are reported to
be highly generalized, utilizing a wide array
of food resources including insects, spiders,
snails, crabs, frogs, lizards, geckos, eggs, and
various plant materials, including fruits, seeds,
tree sap, and even juice from sugar canes
(Winkler & Christie 2002). Given this, and the
observations by Joseph M. Wunderle, it
would not be surprising if some of them
occasionally exploit floral nectar and act as
pollinators, just as in the case of the Cuban
Green Woodpecker.

ACKNOWLEDGMENTS

Thanks to James S. Miller (The New York
Botanical Garden) and Marfa Stapf (Smith-
sonian Tropical Research Institute) for con-
firming the identification of Cordia sebestena,
to Arturo Kirkconnell, Elvia Meléndez-
Ackerman, James Ackerman, Joseph M.
Wundetle, Pascal Villard, Robert Waide,
Steven Latta, and Wayne J. Arendt for sharing
their information regarding potential nectar-
feeding by woodpeckers in the West Indies,
to William J]. Sutherland, Marlies Sazima,
André Weller, Jack Clinton Eitniear, and
two anonymous reviewers for providing
useful comment improving the manuscript,
to Jose Manuel Ochoa-Qunintero for trans-
lating the title into Spanish, and to Lazara
Reina Rodriquez Gazmury for help in the
field. The project was financed by The
Danish Council for Independent Research -
Natural Sciences.

450

REFERENCES

Askins, R. A., K. M. Ercolino, & J. D. Waller. 1987.
Flower destruction and nectar depletion by
avian nectar robbers on a tropical tree, Cordia
sebestena. J. Field Ornithol. 58: 345-349.

Dalsgaard, B., A. M. Martin Gonzalez, J. M. Ole-
sen, J. Ollerton, A. Timmermann, L. H. Ander-
sen, & A. G. Tossas. 2009. Plant-hummingbird
interactions in the West Indies: floral special-
ization gradients associated with environment
and hummingbird size. Oecologia 159: 757—
766.

Faegri, K., & L. van der Pijl. 1979. The principles
of pollination Pergamon  Press,
Oxford, UK.

Feinsinger, P, Y. B. Linhart, & L. A. Swarm. 1979.
Aspects of the pollination biology of three
Erythrina species on Trinidad and Tobago. Ann.
Missouri Bot. Gard. 66: 451-471.

Feuillet, C. 2010. Flora of the West Indies. Down-
loaded on 6 October 2010 from http://www.
botany.si.edu/antilles/WestIndies.

Garrido, O. H., & A. Kirkconnell 2000. Field guide
to the birds of Cuba. Cornell Univ. Press, New
York, New York, USA.

Fleming, T. H., C. T. Sahley, N. ]. Holland, J. D.
Nason, & J. L. Hamrick. 2001. Sonoran desert
columnar cacti and the evolution of generalized

ecology.

pollination systems. Ecol. Monogr. 71: 511—
530.

Lack, D. 1976. Island biology illustrated by the land
birds of Jamaica. Blackwell, Oxford, UK.

Latta, S., C. Rimmer, A. Keith, J. Wiley, H. Raffacle,
K. McFarland, & E. Fernandez. 2006. Birds of
the Dominican Republic & Haiti. Christopher
Helm, London, UK.

Molina-Freaner, E, & L. E. Eguiarte. 2003. The
pollination biology of two paniculate agaves
(Agavaceae) from northwestern Mexico: con-
trasting roles of bats as pollinators. Am. J. Bot.
90: 1016-1024.

Olesen, J. M., L. I. Eskildsen, & S. Venkatasamy.
2002. Invasion of pollination networks on oce-
anic islands: importance of invader complexes
and endemic super generalists. Divers. Distrib.
8: 181-192.

Olesen, ]. M., & A. Valido. 2003. Lizards as pollina-
tors and seed dispersers: an island phenome-



non. Trends Ecol. Evol. 18: 177-181.

Raffaele, H., J. Wiley, O. Garrido, A. Keith, & J.
Raffaele. 1998. Birds of the West Indies. Chris-
topher Helm, London, UK.

Roceca, M. A, M. Sazima, & 1. Sazima. 2006. Woody
woodpecker enjoys soft drinks: the blond-
crested woodpecker seeks nectar and pollinates
canopy plants in south-eastern Brazil. Biota
Neotropica 6: 1-9.

Rocca, M. A., & M. Sazima. 2008. Ornithophilous
canopy species in the Atlantic rain forest of
southeastern Brazil. ]. Field Ornithol. 79: 130—
137.

Rocca, M. A., & M. Sazima. 2010. Beyond hum-
mingbird-flowers: the other side of ornithoph-
ily in the Neotropics. Oecol. Aust. 14: 67-99.

Sazima, 1., C. Sazima, & M. Sazima. 2005. Little
dragons prefer flowers than maidens: a lizard
that laps nectar and pollinates trees. Biota
Neotrop. 5: 1-8.

Sazima, 1., C. Sazima, & M. Sazima. 2009. A catch-
all leguminous tree: pollination of Erythrina velu-
tina by vertebrates at an oceanic island. Aust. J.
Bot. 57: 26-30.

SHORT COMMUNICATIONS

Short, L. L. 1974. Habitats of three endemic West
Indian woodpeckers (Aves, Picidac). Am. Mus.
Novit. 2549: 1-44.

Sola, E. M. 2001. Flowers of Puerto Rico and the
exotics. First Book Publishing, San Juan, Puerto
Rico, USA.

Timmermann, A., B. Dalsgaard, J. M. Olesen, L. H.
Andersen, & A. M. Martin Gonzalez. 2008.
Apnolis aenens (Grenadian Bush Anole); Anolis
richardii (Grenadian Tree Anole). Nectarivory;
Pollination. Herpetol. Rev. 39: 84-85.

Villard, P. 1999. The Guadeloupe Woodpecker
and other islands Melanerpes. SEOF, Brunoy,
France.

Winkler, H., & D. A. Christie. 2002. Family Picidae
(Woodpeckers). Pp. 296-555 7 del Hoyo, ., A.
Elliott, & J. Sargatal (eds). Handbook of the
birds of the world. Volume 7: Jacamars to
woodpeckers. Lynx Edicions, Barcelona, Spain.

Wundetle, J. M. 1978. Territorial defense of a nec-
tar source by a Palm Warbler. Wilson Bull. 90:
297-299.

Accepted 15 May 20171.

451







<<
  /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


