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Abstract

Two endemic starlings, both extinct, have been described from the Mascarene Islands of Réunion and Rodrigues: the Hoo-

poe Starling, Huppe or Réunion Crested Starling Fregilupus varius, which is known from 19 skins and a single Holocene 

proximal end of a fossil femur, and the Rodrigues Starling Necropsar rodericanus, which is known as specimens only from 

fossils of most skeletal elements. Both were recorded alive in early accounts of Mascarene faunas. A third species of star-

ling Cryptopsar ischyrhynchus gen. nov. sp. nov. is described herein from fossils from Mauritius, but was never reported 

in the early literature. This paper provides an analysis of the Sturnidae of the Mascarene Islands based on newly discovered 

fossil remains, and details historical reports and accounts. Their ecology and extinction are interpreted from historical ev-

idence. Necropsar, Cryptopsar and Fregilupus clearly form part of the same clade, but morphological analysis shows that 

Necropsar and Cryptopsar are more closely related to each other than to Fregilupus and may have been part of a different 

colonisation event. All three genera appear to have their origins in SE Asia and have morphological similarities with the 

SE Asian sturnid genera, Sturnia and Gracupica, so they presumably colonised the islands via island-hopping during low-

er sea level stands. 

Key words: Mascarene starlings, Sturnidae, Fregilupus, Necropsar, Cryptopsar, extinction, affinities, ecology

Introduction

The starlings are a wide-ranging group of birds restricted to the Old World and have been divided into 32 genera 

(Craig & Feare 2009). They are extremely varied in plumage colouration and morphology, and some species are 

strikingly sexually dichromatic. The greatest diversity occurs in the Indo-Malayan and Afro-tropical regions, 

whereas only a few genera have colonised the Southwest Indian Ocean islands (Fig. 1). Two distinct, but now 

extinct starlings were described from the Mascarene Islands of Réunion (21° S, 55.5° E) (Fig. 2) and Rodrigues 

(19.75° S, 63.5° E) (Fig. 3). A third species of starling, endemic to Mauritius (20.25° S, 57.5° E) (Fig. 4), is 

described herein. The Réunion Crested Starling (or Bourbon Crested Starling, after the former name of the island), 

Hoopoe Starling, or Huppe, Fregilupus varius Boddaert, 1783 (Figs. 5, 6, 7, 8), last reported c.1860, is known from 

19 museum skins and from a single fragment of fossil femur collected from a cave deposit on Réunion (Mourer-

Chauviré et al. 1999). The Rodrigues Starling, Necropsar rodericanus Günther & Newton, 1879, last reported 

1725–26, was described from subfossil remains collected by George Jenner and Henry. H. Slater during the 1860s 

and early 1870s (Günther & Newton 1879). The Réunion Crested Starling was mentioned a number of times by 

early visitors to the island (Cheke & Hume 2008), whereas the Rodrigues Starling was described only once (Hume 

& Walters 2012). The Mauritius Starling is known from Holocene fossil remains only.
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TABLE 2. Nomenclatural status of real and supposed Mascarene starlings.

Acknowledgements

I thank Storrs Olson, Trevor Worthy, Cécile Mourer-Chauviré and Robert Prŷs-Jones whose suggestions improved 

the manuscript. I thank Carlo Violani for discussions and photographic images of Fregilupus specimens. I thank 

Owen Griffiths, Greg Middleton, Lorna Steel, Aurèle Anquetil André, Arnaud Meunier, Jean-Michel Probst and 

Pierre Brial for field assistance and support on Mauritius, Réunion and Rodrigues; Pierre Brial for reference 

material; the staff of FLMR, Richard Payendee and Mauritius Wildlife Foundation (Rodrigues team) for support on 

Rodrigues; and Cécile Mourer-Chauviré for making known the importance of the MNHN Paris Thirioux 

collection. I further thank Harry Taylor (photography, NHMUK); Alison Harding (library, NHMUK) for tracking 

down some of the extremely obscure references; Claire Castle and Jane Acred (Balfour & Newton Libraries, 

UMZC) for access to the Alfred Newton manuscripts; Sandra Chapman (Dept of Earth Sciences, NHMUK) for 

loan of specimens; Christine Strullu-Derrien (NHMUK) for contacts at Troyes Museum; Mike Brooke and Matt 

Lowe (UMZC) for access to the UMZC Fregilupus skeleton and other starling specimens; Ronan Allain and Claire 

Sagne (MNHN) for support and loan of Paris Thirioux fossil material; François-Jean Voisin, Claire Voisin and 

Anne Previato (MNHN), A. Abdhoolrahaman (MU), Ghislain Gregoire (MHNHT), Sonia Ribes (MHNRUN), 

René Dekker (RMNH), Mark Adams (NHMUK), and Paul Sweet AMNH for access to Fregilupus varius

specimens in their care, especially Paul Sweet for skeletonizing the AMNH specimen in preparation for my visit. I 

thank Hiroyuki Morioka, Satoshi Yamagishi and Isao Nishiumi (Japan) for discussions and for making available 

publications in their care. I would like to thank Mauritius Bioculture Ltd, Francois Leguat Ltd, NHMUK Special 

Fund, Percy Sladen Centenary Fund, and especially the Frank Chapman Award 2011, all of whose generous help in 

funding field and museum work made this research possible. 

References

Alby, J. & Serviable, M. (1993) Abbé Alexandre-Gui Pingré: Courser Venus, voyage scientifique à Rodrigue en 1761. Ars 
Terres Créoles, Réunion & Editions Ocean Indien, Rose-Hill, Mauritius, 123 pp.

Amadon, D. (1943) The genera of starlings and their relationships. American Museum Novitates, 1247, 1–16.
Amadon, D. (1956) Remarks on the starlings, family Sturnidae. American Museum Novitates, 1803, 1–41. 
Angelini, G. (1912) Ancora sui resti del “Fregilupus varius Bodd.” Revista Italiana di Ornitologia, 1, 262–267.
Anon, W.M. (1889) Ein ausgestorbener Vogel (Fregilupus varius Boddaert.). Die Illustrirte Zeitung, 7 Sept. 1889, 3–4. 

http://dx.doi.org/10.1098/rstb.1979.0022
Arnold, E.N. (1979) Indian Ocean giant tortoises: their systematics and island adaptations. Philosophical Transactions of the 

Royal Society of London B, 286, 127–145. 
http://dx.doi.org/10.5962/bhl.title.49921

Audebert, J.B. & Vieillot, L.P. (1802) Histoire Naturelle et Générale des Colibris, Oiseaux-Mouches, Jacamars et Promerops. 
Vol. 1. Desray, Paris, 190 pp. 

Barré, N., Barau, A. & Jouanin, C. (1996) Oiseaux de la Réunion. Les Éditions du Pacifique, Paris, 208 pp. 
Baumel, J.J. & Witmer, L.M. (1993) Osteologia. In: Baumel, J.J., King, A.S., Breazile, J.E., Evans, H.E. & Vanden Berge, J.C. 

Species Distribution Types of evidence

†Fregilupus varius Réunion Skins, fossil record, contemporary illustrations and accounts 

†Cryptopsar ischyrhynchus nov.gen. & sp. Mauritius Fossil record

†Necropsar rodericanus Rodrigues Fossil record, single contemporary account

Necropsar leguati Rodrigues Skin. Based on misidentification and erroneous provenance. 
Synonymised under Cinclocerthia gutteralis (Olson et al. 
2005)

Orphanopsar leguati Mauritius Based on misinterpretation of account and erroneous 
provenance. Synonymised under Cinclocerthia gutteralis 
(Olson et al. 2005)

Testudophaga bicolor Rodrigues Based on misinterpretation of account. Synonymised under 
Necropsar rodericanus
 Zootaxa 3849 (1)  © 2014 Magnolia Press  ·  59MASCARENE STARLINGS

http://en.wikipedia.org/wiki/Dean_Amadon
http://digitallibrary.amnh.org/dspace/bitstr
http://en.wikipedia.org/wiki/American_Museum_Novitates
http://en.wikipedia.org/wiki
http://digitallibrary.amnh.org/dspace/bitstream/2246/5410/1/N1803.pdf
http://dx.doi.org/10.1098/rstb.1979.0022
http://dx.doi.org/10.5962/bh
http://dx.doi.org/10.5962/bh


(Eds.), Handbook of avian anatomy: nomina anatomica avium, second edition. Cambridge, Massachusetts, USA: 
Publications of the Nuttall Ornithological Club, 23, 45–132. 

Beecher, W.J. (1951) Adaptations for food-getting in the American blackbirds. Auk, 68, 411–440. 
http://dx.doi.org/10.2307/4080840

Beecher, W.J. (1978) Feeding adaptations and evolution in the starlings. Bulletin of the Chicago Academy of Sciences, 11, 
269–298.

Berger, A.J. (1957) On the anatomy and relationships of Fregilupus varius, an extinct starling from the Mascarene Islands. 
Bulletin of the American Museum of Natural History, 113, 225–272. 

Berlioz, J. (1946) Oiseaux de la Réunion. Faune de l’Empire Français IV, Librairie Larose, Paris, 83 pp.
Bertuchi, A.J. (1923) The Island of Rodriguez. John Murray, London, 112 pp.
Bock, W.J. (1962) The pneumatic fossa of the humerus in the passeres. Auk, 79, 425–443. 

http://dx.doi.org/10.2307/4082825
Boddaert, P.M. (1783) Table des planches enluminées d’histoire naturelle de M. d’Aubenton. Utrecht, 58 pp.
Bonaparte, C.L. (1858) Conspectus generum avium. Vol. II. E. J. Brill, Lugduni Batavorum, 252 pp. 
Bory de Saint Vincent, J.-B.G.M. (1804) Voyage dans les quatre principales îles des mers d’Afrique, fait par ordre du 

gouvernement pendant les années neuf et dix de la République (1801 et 1802). Vol. 1. & 2. F. Brisson, Paris, 217 pp. & 430 
pp.

Boucher, A. (1710 [1941]) Mémoire d'Antoine Boucher sur l'Ile Bourbon en 1710. In: Lougnon, A (Ed.), Recueil trimestriel de 
documents et travaux inédits pour servir à l'histoire des Mascareignes françaises, 5, 279–355.

Bourne, W.R.P. (1968) The birds of Rodriguez, Indian Ocean. Ibis, 110, 338–345.  
http://dx.doi.org/10.1111/j.1474-919x.1968.tb00042.x

Bouton, L. (1878) Letter to Edward Newton on the huppe de Bourbon and the pigeon hollandais, dated 21 February 1878. MS 
in bound volume entitled “Indian Ocean 3: Madagascar – Mascarene Islands MSS.” Newton Library, Cambridge 
University Zoology Department, 1 pp. 

Brasil, L. (1911) Notes sur quelques oiseaux remarquables du Muséum d'Histoire Naturelle de Caen I. Fregilupus varius. 
Oiseau Revue Française d’Ornithologie, 3, 33–35.

Brasil, L. (1912) Un oiseau éteint de la Réunion, Fregilupus varius (Bodd.). Bulletin de la Société Linnéenne de Normandie, 
S6, 16–29.

Buffon, G.L.L.C.C.d. (1779) Histoire naturelle des oiseaux. Vol. 6. Imprimerie Royale, Paris, i–xvi, 702 pp.
Burton, P.J.K. (1974) Anatomy of the head and neck in the Huia (Heteralocha acutirostris) with comparative notes on other 

Callaeidae. Bulletin of the British Museum (Natural History) Zoology, 27, 1–47.
Burton, P.J.K. (1984) Anatomy and evolution of the feeding apparatus in the avian orders Coraciiformes and Piciformes. 

Bulletin of the British Museum (Natural History) Zoology, 47, 331–443.
Chan Low, J. (2001) “La VOC T’Eylandt Mauritius et Rodrigues” avec Le voyage de Wolfert Harmensz vers Îles Rodrigues et 

Maurice 1601. National Library, Port Louis, 118 pp.
Cheke, A.S. (1987) An ecological history of the Mascarene Islands, with special reference to extinctions and introductions of 

land vertebrates. In: Diamond, A.W. (Ed.), Studies of Mascarene Island birds. Cambridge University Press, Cambridge, 
pp. 5–89.

Cheke, A.S. (2009) Data sources for 18th century French encyclopaedists – what they used and omitted: evidence of data lost 
and ignored from the Mascarene Islands, Indian Ocean. Journal of the National Museum (Prague), Natural History Series, 
177, 91–117. 

Cheke, A.S. & Hume, J.P. (2008) Lost land of the dodo: the ecological history of the Mascarene Islands. A. & C. Black 
publishers (Poyser imprint), London, 540 pp. 

Cooper, J.E. (1993) Historical survey of disease in birds. Journal of Zoo and Wildlife Medicine, 24, 256–264. 
Coquerel, C. (1863a) Des animaux perdus qui habitaient les îles Mascareignes. In: Roussin, A. (Ed.), (1860–68), q.v. Vol. 3. A. 

Roussin, St-Denis, Réunion, pp. 1–17. 
Coquerel, C. (1863b) Discours de M le Docteur Coquerel. Compte Rendus 1ère Séance Générale Annales de la Societé d’ 

Acclimation et d’ Histoire Naturelle de l’Ile de la Réunion, 1863, 9–20.
Coquerel, C. (1864) Catalogue des animaux qui se recontrent à la Réunion: Oiseaux. Bulletin de la Societé d’ Acclimatation et 

d’ Histoire Naturelle de l’Ile de la Réunion, 2, 7–27. 
Cossigny [Charpentier de Cossigny], J.F. (1732 [1939–40]) Treize lettres de Cossigny à Réaumur. In: Lougnon, A. (Ed.), 

Recueil trimestriel de documents et travaux inédits pour servir à l'histoire des Mascareignes françaises, 4, 168–96, 
205–82, 305–16. 

Cowles, G. (1987a) The fossil record. In: Diamond, A.W. (Ed.), Studies of Mascarene Island birds. Cambridge University 
Press, Cambridge, pp. 90–100.

Cowles, G. (1987b) Description of Babbler, nov.sp. In: Diamond, A.W. (Ed.), Studies of Mascarene Island birds. Cambridge 
University Press, Cambridge, pp. 99.

Craig, A.J.F.K. & Feare, C.J. (2009) Family Sturnidae (starlings). In: del Hoyo, J., Elliot, A., & Christie, D.A. (Eds.), 
Handbook of the birds of the world. Vol. 14. Bush-shrikes to Old World sparrows. Lynx edicions, Barcelona, pp. 654–758.

Cuvier, G. (1817) Le règne animal distribué d'après son organisation, pour servir de base à l'histoire naturelle des animaux et 
d'introduction à l'anatomie compare. Vol. 1. Deterville, Paris, 255 pp.

Daubenton, E.L. (1771–1786) Planches Enluminées. Paris, 1008 pls, pl. 697.
Demandre, M.G. (1913) Les Fregilupus varius (Oiseaux de la Réunion, espèce éteinte) du Musée de Troyes. Mémoires de la 
HUME 60  ·  Zootaxa 3849 (1)  © 2014 Magnolia Press

http://dx.doi.org/10.2307/4082825


Société académique d’agriculture, des sciences, arts et belles-lettres du département de l’Aube, 50, 1–7.
Desjardins, J. (1837) Huitième Rapport Annuel des Travaux de la Société d’ Histoire Naturelle de l’Ile Maurice. Imprimerie 

d'Aimé Mamarot et Compagnie, Mauritius, 41 pp.
Delabarre de Nanteuil, A. (1844) Législation de l’île Bourbon: répertoire raisonné des lois ordonnances royales, ordonnances 

locales, decrets coloniaux, règlements, arrétés d'un intérêt général, en vigueur dans cette colonie. Vol. 1., 2. & 3. J-B. 
Gross, Paris, 616, 672 & 502 pp.

Dickinson, E.C. (Ed.) (2003) The Howard and Moore complete checklist of the birds of the world. Christopher Helm, London, 
1039 pp.

Dorst, J. (1960a) Considérations sur les passereaux de la famille des Vangidés. Proceedings of the XII International 
Ornithological Congress, Helsinki, 1958, 173–177.

Dorst, J. (1960b) A propos des affinités systématiques de deux oiseaux malgaches: Tylas edwardi et Hypositta corallirostris. 
L’Oiseau, 30, 259–269.

Dubois [Sieur] (1674) Les voyages faits par le sieur D.B. aux isles Dauphine ou Madagascar et Bourbon ou Mascarenne, ès 
années 1669, 70, 71, et 72. Claude Barbin, Paris, 234 pp.

Feare, C. & Craig, A. (1999) Starlings and Mynas. Christopher Helm, London, 285 pp.
Feuilley [Sieur] (1705 [1939]) Mission à l’île Bourbon du Sieur Feuilley en 1704. In: Lougnon, A. (Ed.), Recueil trimestriel de 

documents et travaux inédits pour servir à l'histoire des Mascareignes françaises, 4, 3–56, 101–67.
Fisher, C.T. (Ed.) (2002) A passion for natural history: the life and legacy of the 13th Earl of Derby. National Museums and 

Galleries on Merseyside, Liverpool, 240 pp.
Flacourt, E. de. (1658) Histoire de la grande isle de Madagascar. Alexandre Lesselin, Paris, i–xxiii, 192 pp.
Forbes, H.O. (1898) On an apparently new, and supposed to be now extinct, species of bird from the Mascarene Islands, 

provisionally referred to the genus Necropsar. Bulletin of the Liverpool Museums, 1, 29–35.
Funaro, A. & Angelini, G. (1883) Intorno ad un nuovo esemplare di Fregilupus varius Bodd. Atti della Società Toscana di 

Scienze Naturali residente in Pisa, Processi verbali, 3, 230–232.
Giebel, C.G.A. (1874) Thesaurus ornithologiae. Repertorium der gesammten ornithologischen Literatur und Nomenclatur 

Sämmtlicher Gattungen und Arten der Vögel nebst Synonymen und geographischer Verbreitung. F.A. Brockhaus, Leipzig, 
i–xi, 868 pp.

Gill, F. (1967) Birds of Rodriguez Island (Indian Ocean). Ibis, 109, 38–390. 
http://dx.doi.org/10.1111/j.1474-919x.1967.tb04012.x 

Gmelin, J.F. (1788) Systema naturae per regna tria naturae secundum classes, ordines, genera, species, cum characteribus, 
differentiis, synonymis, locis. 13th Edition. 1. Part I. Georg Emanuel Beer, Lipsiae (Leipzig), 500 pp.

Gray, G.R. (1870) Hand-list of genera and species of birds, distinguishing those contained in the British Museum. Part 2. 
Conirostres, Scansores, Columbae, & Gallinae. Trustees of the British Museum, London, 278 pp. 

Greenway, J.C. (1958) Extinct and vanishing birds of the world. Special Publication 13. American Commission for 
International Wildlife Protection, New York, 518 pp.

Groombridge, J.J., Jones, C.G., Nichols, R.A., Carlton, M. & Bruford, M.W. (2004) Molecular phylogeny and morphological 
change in the Psittacula parakeets. Molecular Phylogenetics and Evolution, 31, 96–108. 
http://dx.doi.org/10.1016/j.ympev.2003.07.008

Günther, A. & Newton, E. (1879) The extinct birds of Rodriguez. Philosophical Transactions of the Royal Society of London, 
168, 423–437.  
http://dx.doi.org/10.1098/rstl.1879.0043

Hachisuka, M. (1937) Extinct chough from Rodriguez. Proceedings of the Biological Society of Washington, 50, 211–214.
Hachisuka, M. (1953) The dodo and kindred birds, or the extinct birds of the Mascarene Islands. H. F. & G. Witherby, London, 

250 pp.
Hartlaub, G. (1861) Ornithologischer beitrag zur fauna Madagascar’s. C. Schünemann, Bremen, 87 pp.
Hartlaub, G. (1877) Die vögel Madagascars und der benachbarten inselgruppen. Ein beitrang zur zoologie der äthiopischen 

Region. H. W. Schmidt, Halle, 425 pp.
Hume, J.P. (2002) Notes on the extinct Kosrae Starling Aplonis corvina Kittlitz, 1833. Bulletin of the British Ornithologists’ 

Club, 122, 141–154. 
Hume, J.P. (2005) Contrasting taphofacies in ocean island settings: the fossil record of Mascarene vertebrates. Monografies de 

la Societat d’Història Natural de les Balears, 12, 129–144. 
Hume, J.P. (2007) Reappraisal of the parrots (Aves: Psittacidae) from the Mascarene Islands, with comments on their ecology, 

morphology and affinities. Zootaxa, 1513, 1–76.
Hume, J.P. (2011) Systematics, morphology, and ecology of pigeons and doves (Aves: Columbidae) of the Mascarene Islands, 

with three new species. Zootaxa, 3124, 1–62.
Hume, J.P. (2013) A synopsis of the pre-human avifauna of the Mascarene Islands. In: Göhlich, U.B. & Kroh, A. (Eds.), 

Proceedings of the 8th International Meeting of the Society of Avian Paleontology and Evolution. Naturhistorisches 
Museum, Wien, pp. 195–237.

Hume, J.P., Steel, L., Andr, A.A. & Meunier, A. (2014) In the footsteps of the bone collectors: nineteenth-century cave 
exploration on Rodrigues Island, Indian Ocean. Historical Biology. 
http://dx.doi.org/10.1080/08912963.2014.886203

Hume, J.P. & Walters, M. (2012) Extinct Birds. A & C Black (Poyser Imprint), London, 544 pp. 
Impey, A.J., Côté, I.M. & Jones, C.G. (2002) Population recovery of the threatened endemic Rodrigues fody Foudia flavicans
 Zootaxa 3849 (1)  © 2014 Magnolia Press  ·  61MASCARENE STARLINGS

http://dx.doi.org/10.1111/j.1474-919x.1967.tb04012.x
http://dx.doi.org/10.1111/j.1474-919x.1967.tb04012.x
http://dx.doi.org/10.1016/j.ympev.2003.07.008
http://dx.doi.org/10.1016/j.ympev.2003.07.008
http://dx.doi.org/10.1098/rstl.1879.0043
http://dx.doi.org/10.1098/rstl.1879.0043
http://dx.doi.org/10.1098/rstl.1879.0043
http://dx.doi.org/10.1080/08912963.2014.886203


(Aves, Ploceidae) following reforestation. Biological Conservation, 107, 299–305. 
http://dx.doi.org/10.1016/s0006-3207(02)00068-x

ICZN (International Commision on Zoological Nomenclature) (1999) International Code of Zoological Nomenclature. 4th

Edition. Natural History Museum, London, 306 pp.
INSEE (Institut national de la statistique et des études économiques) (2012)  Available from: http://www.insee.fr/ (accessed 20 

December 2012)
Jobling, J.A. (1991) A dictionary of scientific names. Oxford University Press, Oxford, 272 pp.
Jobling, J.A. (2009) Helm dictionary of scientific bird names. A & C. Black Publishers Ltd, London, 432 pp.
Jones, C.G. (1987) The larger land-birds of Mauritius. In: Diamond, A. (Ed.), Studies of Mascarene Island birds. Cambridge 

University Press, Cambridge, pp. 208–300.
Jouanin, C. (1962) Inventaire des oiseaux éteints ou en voie d’extinction conservés au Muséum de Paris. Terre et Vie, 109, 

257–301.
Latham, J. (1782) General synopsis of birds. Vol. 1. Part 2. Benjamin White, London, pp. 418–788.
Legendre, M. (1929) La Huppe de la Réunion (Fregilupus varius Boddaert). L’Oiseau et la Revue Française d’Ornithologie, 

10, 645–654, 729–743.
Legras, A. (1861) Le Martin. In: Roussin, A. (Ed.), (1860–68), q.v. Vol. 2. A. Roussin, St-Denis, Réunion, pp. 81–84. 
Leguat, F. (1708) Voyage et avantures de François Leguat et de ses compagnons en deux isles désertes des Indes Orientales.

Vol. 1. & 2. J.L.de Lorme, Amsterdam, 164 pp. & 180 pp.
Leguen, M. (1993) Histoire de l’lle de la Réunion. 2nd Edition. Editions L'Harmattan, Paris, 263 pp.
Lesson, R.P. (1831) Traité d'ornithologie, ou, Tableau méthodique des ordres, sous-ordres, familles, tribus, genres, sous-genres 

et races d'oiseaux : ouvrage entièrement neuf, formant le catalogue le plus complet des espèces réunies dans les 
collections publiques de la France. F. G. Levrault, Paris, 659 pp.

Levaillant, F. (1807) Histoire naturelle des promérops et des guêpiers, faisant suite à celle des oiseaux de paradis. Vol. 3. Chez 
Denné le jeune, Paris, 52 pp.

Linnaeus, C. (1758) Systema Naturae. 10th Edition. Laurentius Salvius, Holmiae (Stockholm), 823 pp.
Lougnon, A. (Ed.) (1939) Mission à l’île Bourbon du Sieur Feuilley en 1704. Recueil trimestriel de documents et travaux 

inédits pour servir à l'histoire des Mascareignes françaises, 4, 3–56, 101–67.
Lougnon, A. (2005) Sous la signe de la tortue. Voyages anciens à l'Ile Bourbon (1611-1725), 5th Edition. Editions Orphie, 

Saint-Denis, Réunion, 284 pp. 
Lovette, I.J. & Rubenstein, D.R. (2007) A comprehensive molecular phylogeny of the starlings (Aves: Sturnidae) and 

mockingbirds (Aves: Mimidae): Congruent mtDNA and nuclear trees for a cosmopolitan avian radiation. Molecular 
phylogenetics and Evolution, 44, 1031–1056. 
http://dx.doi.org/10.1016/j.ympev.2007.03.017

Lovette, I.J., McCleery, B.V., Talaba, A.L. & Rubenstein, D.R. (2008) A complete species-level molecular phylogeny for the 
‘‘Eurasian” starlings (Sturnidae: Sturnus, Acridotheres, and allies): Recent diversification in a highly social and dispersive 
avian group. Molecular Phylogenetics and Evolution, 47, 251–260. 
http://dx.doi.org/10.1016/j.ympev.2008.01.020

Ly-Tio-Fane, M. (1976) Pierre Sonnerat 1748-1814. Mauritius, The author, 157 pp.
Maillard, L. (1862) Notes sur l’île de la Réunion. Vol. 1. & 2. Dentu, Paris, 162 pp.
Maillard, L. (1863) Notes sur l’île de la Réunion. 2nd Edition. Vol. 1. & 2. Dentu, Paris, 175 pp. 
Manders, N. (1911) An investigation into the validity of Müllerian and other forms of mimicry, with special reference to the 

Islands of Bourbon, Mauritius, and Ceylon. Proceedings of the Zoological Society of London, 1911, 696–749. 
http://dx.doi.org/10.1111/j.1096-3642.1911.tb01955.x

Mason, G.E. (1921) Observations on certain external parasites found upon the New Zealand Huia (Neomorpha acutirostris
Gould) and not previously recorded. Transactions of the New Zealand Institute, 53, 357–359.

Mayr, E. & Amadon, D. (1951) A classification of recent birds. American Museum Novitates, 1496, 1–42.
Ménégaux, A. (1914) Les divers spécimens de Fregilupus varius ou huppe de la Réunion. Revue Française d’Ornithologie, 3, 

6, 337.
Miller, M.R. (1941) Myology of Fregilupus varius in relation to its systematic position. Auk, 58, 586–587. 

http://dx.doi.org/10.2307/4078667
Milne-Edwards, A. & Oustalet, E. (1893) Notice sur quelques espèces d’oiseaux actuellement éteintes qui se trouvent 

représentées dans les collections du Muséum d’Histoire Naturelle. In: Centenaire de la fondation du Muséum d’Histoire 
Naturelle. Muséum d’Histoire Naturelle, Paris, 190–252. 

Montforand, P. de. (1880) Le Cabri marron. In: Roussin, A. (Ed.), (1879–83), q.v. Vol. 2. A. Roussin, St-Denis, Réunion, pp. 
145–50. 

Moree, P.J. (1998) A concise history of Dutch Mauritius, 1598-1710. Kegan Paul International, London and New York, 127 pp.
Moree, P.J. (2001) Dodo's en galjoenen. Die reis van het schip Gelderland naar Oost-Indië, 1601-1603. Walburg Pers, 

Zutphen, Netherlands, 348 pp.
Morel, L. [as M.L] (1863) Huppe de Bourbon. In: Roussin, A. (Ed.), (1860–68), q.v. Vol. 3. A. Roussin, St-Denis, Réunion, pp. 

175–176. 
Morioka, H. (1996) The skull of the Réunion starling Fregilupus varius and the Sickle-billed Vanga Falculea palliata, with 

notes on their relationships and feeding habits. In: Yamagishi, S. (Ed.), Social evolution of birds in Madagascar, with 
special respect to vangas. Osaka City University, Osaka, pp. 5–16.
HUME 62  ·  Zootaxa 3849 (1)  © 2014 Magnolia Press

http://dx.doi.org/10.1016/s0006-3207(02)00068-x
http://dx.doi.org/10.1016/s0006-3207(02)00068-x
http://dx.doi.org/10.1016/j.ympev.2007.03.017
http://dx.doi.org/10.1016/j.ympev.2007.03.017
http://dx.doi.org/10.1016/j.ympev.2008.01.020
http://dx.doi.org/10.1016/j.ympev.2008.01.020
http://dx.doi.org/10.1111/j.1096-3642.1911.tb01955.x
http://dx.doi.org/10.1111/j.1096-3642.1911.tb01955.x
http://en.wikipedia.org/wiki/American_Museum_Novitates
http://dx.doi.org/10.2307/4078667
http://dx.doi.org/10.2307/4078667


Mourer-Chauviré, C., Bour, R., Ribes, S. & Moutou, F. (1999) The avifauna of Réunion Island (Mascarene Islands) at the time 
of the arrival of the first Europeans. In: Olson, S. (Ed.), Avian Paleontology at the Close of the 20th Century: Proceedings 
of the 4th International Meeting of the Society of Avian Paleontology and Evolution, Washington, D.C., 4-7 June 1996.
Smithsonian Contributions to Paleobiology, pp. 1–38.

Mourer-Chauviré, C., Bour, R. & Ribes, S. (2006) Recent avian extinctions on Réunion (Mascarene Islands) from 
paleontological and historical sources. Bulletin of the British Ornithologists’ Club, 126 (Supplement), 40–48.

Murie, J. (1873) On the Upupidae and their relationships. Ibis, 3, 181–211. 
http://dx.doi.org/10.1111/j.1474-919x.1873.tb05893.x

Murie, J. (1874) On the skeleton and lineage of Fregilupus varius. Proceedings of the Zoological Society of London, 1874, 
474–488.

Newton, A. (1875) Additional evidence as to the original fauna of Rodriguez. Proceedings of the Zoological Society, 1875, 
39–43.

Newton, A. (1893) A dictionary of birds. Part I. & II. Adam and Charles Black, London, 304 pp.
North-Coombes, A. (1971) The island of Rodrigues. (Author), Port Louis, Mauritius, 338 pp. 
North-Coombes, A. (1994) Histoire des tortues de terre de Rodrigues. 2nd Edition.The author, Mauritius, 100 pp. 
Oliver, P. (1891) The voyage of François Leguat of Bresse to Rodriguez, Mauritius, Java, and the Cape of Good Hope. Vol. 2.

The Hakluyt Society, London, 433 pp.
Oliver, P. (1897) The voyages made by the Sieur D.B. to the islands Dauphine or Madagascar & Bourbon or Mascarenne in the 

years 1669-70-71 & 72. David Nutt, London, 160 pp.
Olson, S.L. (1986) An early account of some birds from Mauke, Cook Islands, and the origin of the “Mysterious Starling” 

Aplonis mavornata Buller. Notornis, 33, 127–208. 
Olson, S.L., Fleischer, R.C., Fisher, C.T. & Bermingham, E. (2005) Expunging the 'Mascarene starling' Necropsar leguati:

archives, morphology and molecules topple a myth. Bulletin of the British Ornithologists’ Club, 125, 31–42.
Oustalet, E. [attrib.] (1890) Un oiseau disparu Le Fregilupus varius Boddaert. Le Naturaliste, 12, 49–50, fig.1.
Oustalet, E. (1897 [1896]) Notice sur la faune ornithologique ancienne et moderne des Iles Mascareignes et en particulier de 

l’lle Maurice. Annales des Sciences Naturelles; Zoologie, 8, 1–128. 
Pailler, T., Humeau, L. & Figuier, J. (1998) Flore pratique des forêts de montagne de l’île de la Réunion. Azalées Éditions, 

Sainte-Marie, 119 pp.
Probst, J.-M. (2000) Témoignages sur la faune des vertébrés terrestres rapportés par Jean-Baptiste Renoyal de Lescouble (l’île 

de la Réunion, entre 1812 et 1838). Bulletin Phaethon, 12, 62–71.
Probst, J.-M. & Brial, P. (2002) Récits anciens de naturalistes à l’île Bourbon. Le premier guide des espèces disparues de la 

Réunion(reptiles, oiseaux, mammifères). Association Nature et Patrimoine, Le Port, Réunion, 112 pp.
Reichenbach, H.G.L. (1851 [1852]) Handbuch der speciellen Ornithologie. Dresden and Leipzig, 640 pp.
Renshaw, G. (1905) The Réunion starling. The Zoologist, 4, 418–422.
Renshaw, G. (1922) The Réunion starling (Fregilupus varius Bodd.). Journal of the Society for the Preservation of the Fauna of 

the Empire, 1922, 80–84.
Rivals, P. (1989) Histoire Geologique de I’lle de la Réunion. Azalées Editions, Réunion, 400 pp.
Rothschild, W. (1907a [for 1905]) On extinct and vanishing birds (Proceedings of the IVth International Congress, London), 

Ornis 14, 191–217.
Rothschild, W. (1907b) Extinct birds. Hutchinson, London, 244 pp.
Roussin, A (Ed.) (1860–68) Album de la Réunion. Vol. 2. & 3. A. Roussin, St-Denis, Réunion, pp. 81–84 & pp. 1–17, 175–176.
Roussin, A. (Ed.) (1879–83). Album de la Réunion, seconde édition. Vol. 2. A. Roussin, St-Denis, Réunion. pp. 145–50.
Russell, J.C., Towns, D.R., Anderson, S.H. & Clout, M.N. (2005) Intercepting the first rat ashore. Nature 437, 1107.  

http://dx.doi.org/10.1038/4371107a
Safford, R.J. (1996) Notes on the biology of the Mauritius Black Bulbul Hypsipetes olivaceous. Ostrich, 67, 151–154.
Salvadori, T. (1876) Nota intorno al Fregilupus varius (Bodd). Atti della Reale Academia delle Scienze di Torino, 11, 482–488.
Salvadori, T. (1912) Un altro esemplare di “Fregilupus varius,, in Italia. Rivista Italiano di Ornithologia, 1, 159–160.
Schlegel, H. (1857) Handleiding tot de Beoefening der Dierkunde. Vol. 1. Te Breda, Koninlijke Militaire Akademie, 660 pp.
Schlegel, H. (1872) De Vogels. In: Witkamp, P.H. (Ed.), De Dierentuin van het Koninklijk Zoologisch Genootschap Natura 

Artis Magistra te Amsterdam. Es, Gerard W. H. van, Amsterdam, pp. 1–292.
Schlegel, H. & Pollen, F.P.L. (1868) Mammifères et oiseaux. Recherches sur la faune de Madagascar et de ses dépendances, 

d'après les découvertes de François P.L.Pollen et D.C. van Dam. Vol. 2. J.K.Steenhoff, Leiden, i–xix, 186 pp.
Shapiro, B., Sibthorpe, D., Rambaut, A., Austin, J., Wragg, G.M., Bininda-Emonds, O.R.P., Lee, P.L.M. & Cooper, A. (2002) 

Flight of the dodo. Science, 295, 1683. 
Sharpe, R.B. (1889a) The extinct starling of Réunion (Fregilupus varius). Nature, 40, 177. 

http://dx.doi.org/10.1038/040177a0
Sharpe, R.B. (1889b) The extinct starling of Réunion (Fregilupus varius). Zoologist, 3, 310–312.  

http://dx.doi.org/10.1038/040177a0
Sharpe, R.B. (1890) Catalogue of the birds in the British Museum. Vol. 13. Trustees of the British Museum, London, 701 pp.
Shaw, G. (1812) General zoology or systematic natural history. Vol. 8. Part 1. Aves by James Francis Stephens. G. Kearsley, 

London, i–x, 357 pp.
Slater, H.H. (1874)“The collections from Rodrigues” of the “Philosophical Transactions “ of the Royal Society. Vol. 168. [two 

volumes]. General Library Collection MSS. ROY Manuscript. NHMUK, London, 334 pp. 
 Zootaxa 3849 (1)  © 2014 Magnolia Press  ·  63MASCARENE STARLINGS

http://dx.doi.org/10.1111/j.1474-919x.1873.tb05893.x
http://dx.doi.org/10.1111/j.1474-919x.1873.tb05893.x


Smith, K.E., Sax, D.E. & Lafferty, K.D. (2006) Evidence for the role of infectious disease in species extinction and 
endangerment. Conservation Biology, 20, 1329–1357. 
http://dx.doi.org/10.1111/j.1523-1739.2006.00524.x

Soeteboom, H. (1648) Derde voomaemste Zeegetogt (der verbondene vrije Nederlanden) na de Oost-Indien: Gedaan met de 
Achinsche en Moluksche vloten, onder de Ammiralen Jacob Heemskerk enWolfert Harmansz. In de jare 1601, 1602, 1603. 
Enz. Getrocken uit de naarstige aanteekeningen van Willem van West-Zanen, Schipper op de Bruin-Vis...en met eenige 
noodige bijvoegselen vermeerdert, door H. SOETEBOOM. Amsterdam, i–viii, 60 pp.

Staub, F. (1973) Birds of Rodriguez Island. Proceedings of the Royal Society of Arts and Science, Mauritius, 4, 17–59.
Steadman, D.W. (1989) A new species of starling (Sturnidae, Aplonis) from an archaeological site on Huahine, Society Islands. 

Notornis, 36, 161–169.
Strahm, W. (1989a) Plant Red Data Book for Rodrigues. Koeltz Scientific Books, West Germany, 241 pp.
Strahm, W. (1989b) (Listing of Rodriguites microcarina). Plant Red Data Book for Rodrigues. Koeltz Scientific Books, West 

Germany, 39 pp.
Sundeval, C.J. (1872) Naturalis Avium Disponendarum Tentamen. Försök till fogelklassens naturenliga uppställning. Samson 

& Wallin, Stockholm, i–lxix, 187 pp.
Tafforet, J. [attrib.] (ca.1725–26) Relation de lisle Rodrigue. MS in the Archives Nationales in Paris. [published in full, in 

original orthography, in Proceedings of the Royal Society of Arts and Science, Mauritius, 4, 1–16]. 
Tortonese, E. (1957) Venticinque anni di vita del Museo Zoologico di Torino. Natura, 48, 1–27.
Toussaint, A. (1972) Histoire des Iles Mascareignes. Berger-Levrault, Paris, 345 pp.
van Riper, C. & Scott, J.M. (2001) Limiting factors affecting Hawaiian native birds. Studies in Avian Biology, 22, 221–233.
van Riper, C. van Riper, S.G. & Hansen, W.R. (2002) Epizootiology and effect of avian pox on Hawaiian forest birds. Auk, 119, 

929–942. 
http://dx.doi.org/10.1642/0004-8038(2002)119[0929:eaeoap]2.0.co;2

Vaughan, R.E. & Wiehe, P.O. (1937) Studies on the vegetation of Mauritius. 1. A preliminary survey of the plant communities. 
Journal of Ecology, 25, 289–343. 
http://dx.doi.org/10.2307/2256197

Vieillot, L.J.P. (1817) Nouveau Dictionnaire d’Histoire naturelle, appliquée aux arts, à l'agriculture, à l'économie rurale et 
domestique, à la médecine, etc. Par une société de naturalistes et d'agriculteurs. Vol. 8. Déterville, Paris, 602 pp.

Violani, C., Barbagli, F. & Zava, B. (1999) The Réunion crested starling Fregilupus varius in the Italian museums. Avocetta, 
23, 174.

Vinson. A. (1867) Le Martin (Acridotheres tristis Vieillot), son utilité pour les pays exposés à l’invasion des sauterelles. 
Bulletin mensuel de la Société Impériale Zoologique d’Acclimatation, Paris: Oiseaux, 2, 181–9.

Vinson, A. (1868) De l'acclimatation à l’île de la Réunion. Bulletin mensuel de la Société Impériale Zoologique 
d’Acclimatation, Paris: Oiseaux, 2, 625–632.

Vinson, A. (1877) Faune détruite. Les Aepiornidés et les Huppes de l’île Bourbon. Bulletin Hebdomadaire de l’Association 
Scientifique de France, 20, 327–331.

Vinson, A. (1888) Salazie, ou le Piton d’Anchaine. Chez Delagrave, Paris, 438 pp.
Vinson, J. (1964) Quelques remarques sue I’Ile Rodrigue et sur se faune terrestre. Proceedings of the Royal Society of Arts and 

Science, Mauritius, 2, 263–277.
Wagler, J. (1827) Systema avium. Stuttgartiae, Cottæ, 411 pp.
Warner, R.E. (1968) The role of introduced diseases in the extinction of the endemic Hawaiian avifauna. Condor, 70, 101–120. 

http://dx.doi.org/10.2307/1365954
Warren, B.H., Strasberg, D., Bruggemann, J.H., Prys-Jones, R. & Thébaud, C. (2010) Why does the biota of the Madagascar 

region have such a strong Asiatic flavor? Cladistics, 26, 526–538. 
http://dx.doi.org/10.1111/j.1096-0031.2009.00300.x

Wikelski, M., Foufopoulos, J., Vargas, H. & Snell, H. (2004) Galápagos birds and diseases: invasive pathogens as threats for 
island species. Ecology and Society, 9, 5–14.

Zuccon, D., Pasquet, E. & Ericson, P.G.P. (2008) Phylogenetic relationships among Palearctic–Oriental starlings and mynas 
(genera Sturnus and Acridotheres: Sturnidae). Zoologica Scripta, 37, 469–481. 
http://dx.doi.org/10.1111/j.1463-6409.2008.00339.x

Zusi, R.L. (1959) The function of the depressor mandibulae muscle in certain passerine birds. Auk, 76, 537–539. 
http://dx.doi.org/10.2307/4082331

Zusi, R. (1967) The role of the depressor mandibulae muscle in kinesis of the avian skull. Proceedings of the United States 
National Museum, 123, 1–28. 
http://dx.doi.org/10.5479/si.00963801.123-3607.1
HUME 64  ·  Zootaxa 3849 (1)  © 2014 Magnolia Press

http://dx.doi.org/10.1642/0004-8038(2002)119[0929:eaeoap]2.0.co;2

	Table of contents
	Abstract
	Introduction
	Material and methods
	Systematics
	Class Aves
	Order Passeriformes
	Family Sturnidae
	Genus Fregilupus Lesson, 1831.
	†Réunion Crested Starling, Huppe or Hoopoe Starling Fregilupus varius (Boddaert, 1783)
	Genus Necropsar Günther & Newton 1879
	†Rodrigues Starling Necropsar rodericanus Günther & Newton, 1879
	Genus Cryptopsar gen. nov.
	†Mauritius Starling Cryptopsar ischyrhynchus sp. nov.
	Conclusions
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




