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Fossil Birds from
Late Quaternary Deposits

in New Caledonia

Jean Christophe Balouet and Storrs L. Olson

Introduction

Through paleontological studies, there has been a great
increase in recent years in our knowledge of prehistoric
vertebrates from islands. In the Pacific, fossil remains of birds
in particular have been instrumental in showing that man,
especially prehistoric man, has been responsible for extermi-
nating a very large proportion of the native faunas in the
Hawaiian Islands (Olson and James, 1982), New Zealand
(Cassells, 1984), the Cook Islands (Steadman, 1985), Hender-
son Island (Steadman and Olson, 1985), and Galapagos
(Steadman, 1986). Without paleontological studies we cannot
begin to know what the naturally occurring avifauna was on
any island. It is also true that man-caused extinctions seem
preferentially to remove the strangest and most bizarre
members of a given fauna. Unfortunately, the species most
specialized for insular conditions are also the most vulnerable
to unnatural adversities. Since 1974, paleontological discover-
ies have shown that the fauna of New Caledonia was also
much richer, with many more peculiar species than existed in
the recent past

Knowledge of the true nature of the former avifauna of New
Caledonia is the more important because New Caledonia has
the largest land area of any single island in the Pacific, apart
from New Zealand (New Caledonian mainland, 16,750 km2

[with Isle of Pines and Loyalties, 19,103 km2]; North Island,
New Zealand, 114,785 km2; South Island, New Zealand,
153,318 km2; Viti Levu, Fiji, 10,429 km2; Vanua Levu, Fiji,

Jean Christophe Balouet, Laboratoire de Paleontologie des Vertebres
et Paleontologie Humaine, Universite Pierre et Marie Curie (Paris
VI), 4 Place Jussieu, 75005 Paris, France. Storrs L. Olson,
Department of Vertebrate Zoology, National Museum of Natural
History, Smithsonian Institution, Washington, D.C. 20560.

Review Chairman: Stanley H. Weitzman.

5556 km2). Furthermore, man has been present in New
Caledonia for a longer period of time than in other islands of
Oceania that have been explored paleontologically. It will
therefore be of interest to compare the timing and extent of
man-caused extinctions on New Caledonia with data from
elsewhere.

The present report is preliminary, the main purpose being
to provide descriptions of new species and accounts of the
nonpasserine taxa found as fossils to date. This work was
largely completed prior to the collection in 1986 of an
extensive series of skeletons of recent birds that will permit a
much more accurate analysis of the fossil passerine fauna.
Future studies will also treat additional fossils from Gilles
Cave and elsewhere on New Caledonia, radiometric dating of
bones, and more expanded treatment of the osteology and
systematics of the remarkable extinct flightless bird Sylviornis
neocaledoniae.

Fossil birds were first discovered fortuitously at the
Kanumera site on the Isle of Pines in 1974 (Dubois, 1976). In
1978, Dr. P.V. Rich (Monash University, Melbourne) contin-
ued the recovery of fossils from Kanumera, collecting several
hundred bones (Rich et al., 1981). Dr. Francois Poplin (Paris
Museum) collected at the same locality in 1980 and brought
back two tons of fossiliferous limestone breccia. Balouet
discovered 11 new localities and collected more than 10,000
bones during 4 expeditions to New Caledonia (1980, 1981,
1983, 1984). On another expedition in August-September
1986, he discovered 3 additional sites and collected more
material from Gilles Cave as well. The results of this last
expedition are not covered in this report.

Fairly numerous passerine bones were obtained in the fossil
deposits, mainly from the upper layers of Gilles Cave. At the
time this research was undertaken we lacked sufficient
comparative material to identify most of these fossils with any
certainty. Since then we have obtained a fine comparative
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series, and analysis of the passerine fauna will be deferred until
this can be prepared and consulted.

Prior to these expeditions, very little was known of the
extinct fauna of New Caledonia. A supposed fossil tooth from
Fern Hill (Diahot Valley, northern mainland) was originally
considered by Filhol (1876) to belong to a rhinoceros but was
later reinterpreted as a new species of marsupial in the
Zygomaturinae, Zygomaturus diahotensis (Guerin et al., 1981).
The origins of this fossil must be considered very dubious,
however, as no further evidence of any mammals, except bats,
to say nothing of such a large mammal as Zygomaturus, has
emerged in New Caledonia (Balouet, 1984a: 12). In the early
part of this century, a few bones of a gigantic horned turtle,
Meiolania mackayi (Anderson, 1925), were discovered on
Walpole Island (Loyalty Archipelago). In 1954, a geologist of
the Service des Mines, collected 4 bones on Tiga Island, also
in the Loyalty group, that were referred to Meiolania sp.
(Gaffney et al., 1984). Neither of these localities has been
explored or excavated since.

Besides the three major localities described below, in 1980
Balouet found 4 bird bones of unknown age in a cave on Mare
Island (Loyalty Archipelago) near Menaku. Of these, one
belongs to the rail Poliolimnas cinereus Vieillot, one to a small
dove, and the two others to passerines. These are the only
fossil birds recorded from the Loyalty Islands.

ACKNOWLEDGMENTS.—Balouet's fieldwork in New Caledo-
nia and subsequent study and preparation of material was
financed by the Compagnie Franc,aise des Petroles, the
Fondation de la Vocation, the Fondation Singer Polignac, the
Ministere des Universites, the Comite National des Sciences
Biologiques de l'Academie des Sciences, the government of
New Caledonia, the departments of Archeologie and Geologie
of the Office de la Recherche Scientifique et Technique Outre
Mer (ORSTOM) Noumea, the Societ6 Caledonienne d'Orni-
thologie, the Museum National d'Histoire Naturelle de Paris,
the Musee Neocaledonien, and the National Museum of New
Zealand. A grant to Balouet from the Office of Fellowships
and Grants, Smithsonian Institution, allowed the authors to
collaborate on this project in Washington, D.C.

The New Caledonia Water and Forest Service provided
major help in the field, which greatly increased the results of
the various expeditions. We are also grateful to Yves Letocart,
Francis Hannecart, Francis and Salome" Compin, and PR.
Millener, who contributed greatly to the success of the
fieldwork. ORSTOM and the Musee de Noumea also provided
considerable scientific and material facilities. Other material
aid to Balouet was offered by the Societe de Nickel, the Musee
de Noumea, the Societe Toucan, the Institut Pasteur (Paris and
Noumea), the Museum National d'Histoire Naturelle de Paris,
and the Laboratoire de Paleontologie des Vertebres et
Paleontologie Humaine of the Universite Paris VI.

Comparisons were made chiefly with skeletons from New
Caledonia in the Museum National d'Histoire Naturelle, Paris
(MNHN) and with specimens in the U.S. National Museum
collections (USNM) of the National Museum of Natural

History, Smithsonian Institution, Washington, D.C. For
lending, allowing access to, or providing information concern-
ing additional comparative material of modern skeletons we
are grateful to: Allison V. Andors and Mary LeCroy, American
Museum of Natural History, New York (AMNH); Ann
Jacobberger, Ned K. Johnson, and Barbara Stein, Museum of
Vertebrate Zoology, University of California, Berkeley (MVZ);
Alan Ziegler, Allen Allison, and Carla Kishinami, Bernice P.
Bishop Museum, Honolulu (BPBM); David M. Niles, Dela-
ware Museum of Natural History, Greenville (DMNH); J. A.
Bartle, National Museum of New Zealand, Wellington
(NMNZ); Rory O'Brien, National Museum of Victoria,
Melbourne (NMV); Shane Parker, South Australian Museum,
Adelaide (SAM); Glen E. Woolfenden, University of South
Florida, Tampa (GEW); Eleanor Stickney, Peabody Museum
of Natural History, Yale University, New Haven (YPM);
Christian Erard, Paris Museum (MNHN), B.J. Gill, Auckland
Museum (AM), Charles Meredith and P. V. Rich, Monash
University; and J. Grant-Mackie, Auckland University.

J.P. Angle (Smithsonian Institution, SI) was instrumental in
removing bones from study skins in order to provide
comparative material when skeletons were not available.
Frederick V. Grady (SI) sorted fossils from several hundred
kilos of concentrate from Pindai Cave. Mary LeCroy kindly
answered repeated requests for information on specimens in
the AMNH collections. Photographs of specimens are by
Claude Abrial, Paris University, and Victor E. Krantz,
Smithsonian Institution.

All fossil specimens are deposited with the Museum
National d'Histoire Naturelle, Paris, for which the prefix
MNHN may be assumed. The additional prefixes NCG, NCK,
NCP reflect the island of origin (NC = New Caledonia) and
the particular site (G = Gilles caves, K = Kanumera, P =
Pindai).

History and Geology of the Fossil Localities

KANUMERA

This site, described previously by Poplin and Mourer-
Chauvir6 (1985), is located in the southwestern corner of the
Isle of Pines, a small (160 km2) satellite island lying 50 km
southeast of the New Caledonian mainland (Figure 1). Fossils
were discovered here in 1974 by Dubois (1976), who was
working on Melanesian traditions and learned of the presence
of bone breccia at Ure, close to Kanumera Beach. A local
legend explained the presence of these bones as being due to
the fall of the god Kukwiede's nephews into the sink after being
lured there by Kukwiede in revenge for certain transgressions.

Collections were made at Kanumera in 1978 by P.V. Rich,
in 1980 by F. Poplin, and in 1981 by J.C. Balouet. Three
adjacent localities besides that discovered initially were located
by Poplin in 1980 and Balouet in 1981.

The geological history of these localities begins 180,000
years ago with the uplifting of the fringing limestone reef
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FIGURE 1.—Map of New Caledonia and the Loyalty Islands showing the location of fossil sites mentioned in the text.

(Launay and Recy, 1972; Paris, 1980). Subsequent solutional
erosion formed more than 20 sinkholes up to 8 m deep, which
then were filled by fragments of the eroded uplifted reef and
bones of fallen animals, this breccia subsequently becoming
cemented. Rockfall inside the sinkholes is presumably
responsible for the severe fragmentation of the bones in the
deposit. Marine erosion then cut transversely through the
uplifted reef, exposing some of the brecciated sinks in cross
section (see Poplin and Mourer-Chauvire, 1985, fig. 2).

Radiocarbon dating of collagen from bones of the extinct
large bird Sylviornis neocaledoniae gave an age of 3450 ±210
years BP for the Kanumera site (Poplin, et al., 1983). There are
no human remains, artifacts, or rat bones associated with this
site and its age is older than the most ancient evidence of man
in New Caledonia (Green, 1979:33; Frimigacci, 1980), so it is
likely that these deposits formed naturally.

Because of the conditions of preservation, and because there
appear to have been no owls occupying these sinkholes, the
avifauna of the Kanumera site is limited to 6 species, and is
heavily biased towards large to very large birds (Sylviornis,
Tricholimnas, Rhynochetos, Porphyrio, and Megapodius). All
but the last of these were flightless. A single bone of Turnix

provides the only record of a small bird. None of these species
has ever been recorded historically from the Isle of Pines; 4
of them are extinct and known only from fossils, and the 2
others (Tricholimnas and Turnix) have been excessively rare
on the New Caledonian mainland throughout the historic
period and are on the verge of extinction.

The Isle of Pines has probably been separated from the New
Caledonian mainland only for the past 10 to 20 thousand years.
We have no evidence that any of the birds from the Isle of
Pines had differentiated from those of the mainland, but the
very fragmentary nature of the material makes comparisons
difficult.

GILLES CAVES

The Gilles Caves are situated about 5 km WSW of
Boulouparis, on the west coast of the mainland (Figure 1).
Although one of these caves was known for more than 50 years
to contain phosphatic deposits, their paleontological signifi-
cance was discovered only on 15 September 1981 by Balouet.
Collections were made at that time by Balouet and in 1983 by
Balouet, P.R. Millener, and Y. Letocart. Material from more
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extensive excavation by Balouet and Letocart in 1986 will be
reported on separately.

The main cave at Gilles (the only one referred to in the
species accounts) is the object of a phosphate mining grant. Its
area is about 400 m2 and the phosphate deposits, the result of
the accumulation of bat and swift guano, reach depths of over
8 m.

Bones were recovered from two distinct levels. In the upper
level, bones of rats were abundant and occurred to a depth of
1.3 m. Remains were identified by Francis Petter (Department
of Mammalogy, MNHN) as belonging to Rattus rattus (rare),
R. exulans (rare), and R. norvegicus (most abundant), with one
jaw being referred to Mus musculus. These rodents are
commensals of man and the deposits containing them must be
assumed to postdate human occupation of the island. Bones
from the upper layer at Gilles accumulated mainly as pellets
of the barn owl Tyto alba. Most were obtained at the surface
of the rockfalls near the two entrances of the cave and are
obviously of recent age. The secondary entrance to the cave is
probably relatively recent because human bones, along with
some of Sylviornis, are wedged in among the huge boulders
(several tons) that fell to form the entrance.

All of the birds from the upper level belong to species that
are certainly known historically from the island, except
Sylviornis, Ninox, and the extinct Porphyrio. Bones of the
nearly, if not quite, extinct species Turnix (varia) neocale-
doniae and Tricholimnas lafresnayanus are included, the
former being the most abundant species represented except for
Tyto alba and Gallirallus philippensis. None of the species of
birds that were introduced by man in the 19th and 20th
centuries have been identified in these deposits, however.

Rat bones are absent in the lower level deposits at Gilles
Cave, which are therefore assumed to have been laid down
prior to man's arrival. The sediments are red and ochre in color
and very rich in lizard bones (geckos and skinks). This level
has not been dated. Bones were obtained only from a small
test pit and, apart from Sylviornis and lizard bones, include
only 23 specimens. Of the 7 species of birds represented, 3
appear to have become extinct prehistorically (Sylviornis,
Tyto? letocarti, and a snipe), and 2 are very rare historically
(Tricholimnas and Aegotheles savesi, the latter known from
only a single modern specimen). The most common species
in the lower layer is Sylviornis neocaledoniae. The absence of
Rhynochetos from the Gilles deposits is unexpected, as this is
one of the more abundant birds at the other localities.

Two other caves near the main Gilles Cave were explored
in 1983 and 1986. Bird remains from Grotte des Fours (Kiln
Cave), so called for a lime kiln at the site, belong almost
entirely to Sylviornis neocaledoniae. The few other bird bones
(Artamus leucorhynchus, Porphyrio porphyrio, Tyto alba)
were all obviously of very recent origin. Compin Cave, named
after its discoverer, Francis Compin, yielded bones of Tyto
alba and a vertebra and rib of Sylviornis neocaledoniae.

PINDAI CAVES

The Pindai Caves are located on the Nepoui Peninsula, on
the west coast of the mainland, about 240 km NW of Noumea
(Figure 1). The caves are located 400 m from the sea, except
Pindai II, which is only 20 m from the coast. The locality has
previously been mentioned in the literature in connection with
the recovery of specimens of the horned turtle Meiolania
(Gaffney et al., 1984). Fossils were discovered here by Balouet
on 3 July 1983, when a complete cranium of Sylviornis was
found lying on the surface only 2 m from the entrance.
Collections were made in 1983 by Balouet, P. R. Millener, Y.
Letocart, and F. Hannecart; in 1984 by Balouet, Letocart, and
L. Ginsburg, and in 1986 by Balouet.

The deposits in the main Pindai Cave probably accumulated
at the bottom of an underground lake that formerly filled the
cave. The sediments in the main part of the cave consist of
phosphates and magnesic clay with several intercalated layers
of gypsum (2-10 cm deep) that were deposited during dry
periods when the cave was not flooded. Bone accumulations
were found at two sites near lateral exits now filled by
unstratified sediment. Bones occurred from the surface to
depths of about 1.5 m, where excavation was discontinued.
The concentration of bones was very high; more than 6000
bones were recovered in less than 3 cubic meters. Mollusk
shells, such as Area, Ostrea, and Nautilus, assumed to have
been brought in by man, were fairly common through most of
the deposit. Charcoal obtained at a depth of about 50 cm, in
direct association with bones of Sylviornis and other extinct
birds, gave a radiocarbon age of 1750 ± 70 years BP (Gif. 6341
[CNRS laboratory at Gif sur Yvette, France], Balouet, 1984a).

Sylviornis is the most abundant species of bird at this site.
Of the 23 other species of birds, 8 are also extinct, and only 7
are still common. Four of the extinct species are known only
from this site (Caloenas, Gallicolumba, and 2 species of
Accipiter). More abundant than bird bones are those of bats (at
least 4 species). Over 1000 bones of extinct reptiles, including
a new family, genus, and species of primitive crocodilian,
Mekosuchus inexpectatus (Balouet and Buffetaut, 1987), the
horned turtle Meiolania, and a monitor lizard (Varanus), were
also recovered (Balouet, 1984a).

The accumulation of bone at this site evidently did not
involve deposition in owl pellets, as most smaller species of
birds are absent, very few passerines having been recovered.
Cave-inhabiting species, such as bats and swifts (Collocalia),
are naturally abundant, and the presence of the remaining
species is probably mainly due to entrapment or transportation
by man.

Sediment excavated from the deposits was washed nearby
with the cooperation of personnel from the Water and Forest
Service of Noumea and Kone. Large bones were removed in
the field and the resulting concentrate was later picked for
small bones at the Smithsonian Institution.

An adjacent cave contains a large underground lake with
deep, treacherous accumulations of silt. Balouet obtained a



NUMBER 469

single femur of the endemic dove Drepanoptila holosericea
in this lake.

Pindai Cave II is a small cave (5 m2 and 50 cm high) that
was found in 1983. Curiously, it contained only 7 human
calvaria but no other human bones, 3 bones of the pigeon
Ducula goliath, one of which, a sternum, had been butchered,
and a complete pelvis of the flightless rail Tricholimnas
lafresnayanus.

Systematic List

(Sequence of families generally follows that of Olson, 1985)

Order CUCULIFORMES
Family CUCULIDAE

Genus Urodynamis Salvadori, 1880
Urodynamis taitensis (Sparrman, 1787)

Order FALCONIFORMES
Family FALCONIDAE

Genus Falco Linnaeus, 1758
Falco peregrinus Tunstall, 1771

Family ACCIPITRIDAE
Genus Accipiter Brisson, 1760

Accipiter efficax, new species
Accipiter quartus, new species

Order GALLIFORMES
Family MEGAPODIIDAE

Genus Megapodius Gaimard, 1823
Megapodius molistructor, new species

Family, Incertae Sedis
Genus Sylviornis Poplin, 1980

Sylviornis neocaledoniae Poplin, 1980
Order, Incertae Sedis

Family TURNICIDAE
Genus Turnix Bonnaterre, 1791

Turnix (varia) novaecaledoniae Ogilvie-Grant, 1889
Order COLUMBIFORMES

Family COLUMBIDAE
Genus Ducula Hodgson, 1836

Ducula goliath (Gray, 1859)
Genus Drepanoptila Bonaparte, 1855

Drepanoptila holosericea (Temminck, 1810)
Genus Columba Linnaeus, 1758

Columba vitiensis Quoy and Gaimard, 1830
Genus Chalcophaps Gould, 1843

Chalcophaps indica (Linnaeus, 1758)
Genus Caloenas Gray, 1840

Caloenas canacorum, new species
Genus Gallicolumba Heck, 1849

Gallicolumba longitarsus, new species
Order CORACIIFORMES

Family HALCYONIDAE

Genus Halcyon Swainson, 1821
Halcyon sancta Vigors and Horsfield, 1827

Order STRIGIFORMES
Family TYTONIDAE

Genus Tyto Billberg, 1828
Tyto? letocarti, new species
Tyto alba (Scopoli, 1769)

Family STRIGIDAE
Genus Ninox Hodgson, 1837

Ninox cf. N. novaeseelandiae (Gmelin, 1788)
Family AEGOTHELIDAE

Genus Aegotheles Vigors and Horsfield, 1826
Aegotheles savesi Layard and Layard, 1881

Order APODIFORMES
Family APODIDAE

Genus Collocalia Gray, 1840
Collocalia spodiopygia (Peale, 1848)
Collocalia esculenta (Linnaeus, 1758)

Order GRUIFORMES
Family RALLIDAE

Genus Porzana Vieillot, 1816
Porzana tabuensis (Gmelin, 1789)

Genus Gallirallus Lafresnaye, 1841
Gallirallus philippensis (Linnaeus, 1766)

Genus Tricholimnas Sharpe, 1893
Tricholimnas lafresnayanus (Verreaux and

des Murs, 1860)
Genus Gallinula Brisson, 1760

Gallinula cf. G. tenebrosa Gould, 1846
Genus Porphyrio Brisson, 1760

Porphyrio kukwiedei, new species
Porphyrio porphyrio (Linnaeus, 1758)

Family RHYNOCHETIDAE
Genus Rhynochetos Verreaux and des Murs, 1860

Rhynochetos orarius, new species
Order CHARADRIIFORMES

Family CHARADRIIDAE
Genus Charadrius Linnaeus, 1758

Charadrius mongolus Pallas, 1876
Genus Pluvialis Brisson, 1760

Pluvialis dominica (Miiller, 1776)
Family SCOLOPACIDAE
Subfamily SCOLOPACINAE

Genus Coenocorypha Gray, 1855
Coenocorypha? species

Order ANSERIFORMES
Family ANATIDAE

Genus Anas Linnaeus, 1758
Anas gracilis, subspecies indeterminate

Order PROCELLARIIFORMES
Family PROCELLARIIDAE

Genus Pterodroma Bonaparte, 1856
Pterodroma rostrata (Peale, 1848)



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Genus Urodynamis Salvadori, 1880

Urodynamis taitensis (Sparrman, 1787)

MATERIAL.—Pindai Cave: left tibiotarsus. Gilles Cave,
upper level: right humerus.

MEASUREMENTS (mm).—Humerus: length, 37.8. Tibiotar-
sus: length, 54.0.

COMPARATIVE MATERIAL.—Urodynamis taitensis, 2 USNM.
STATUS.—Extant: migrant.
REMARKS.—This cuckoo breeds in New Zealand, winters

in Polynesia, and occurs in New Caledonia as a migrant from
May to September (Delacour, 1966:104).

Genus Falco Linnaeus, 1758

Falco peregrinus Tuns tall, 1771

MATERIAL.—Pindai Cave: proximal end of left humerus,
distal end of right humerus.

MEASUREMENTS (mm).—Humerus: distal width, 16.7.
COMPARATIVE MATERIAL.—Falco peregrinus, 12 USNM

(all from North America).
STATUS.—Extant, uncommon resident, species widespread.
REMARKS.—The cosmopolitan Peregrine Falcon is a rare

resident in New Caledonia today. This population has been
referred to the subspecies F. p. nesiotes Mayr, of the New
Hebrides, Loyalties, and Fiji, although this assignment was
made in the absence of specimens from New Caledonia (Mayr,
1941; Stresemann and Amadon, 1979:423).

Genus Accipiter Brisson, 1760

Accipiter efficax, new species

FIGURE 2A,C,D

HOLOTYPE.—Left tarsometatarsus lacking proximal end and
inner trochlea, NCP 1100, Institut de Paleontologie, Museum
National d'Histoire Naturelle, Paris (Figure 2A).

TYPE LOCALITY.—From apparently Holocene deposits in
Pindai Cave, Nepoui Peninsula, west coast of New Caledonia;
21°20'S, 164°57'E.

MEASUREMENTS OF HOLOTYPE (mm).—Length as pre-
served, 63.4; estimated length, 78; greatest depth of shaft, 7.5;
width and depth at proximal end of scar for hallux, 6.7 x 4.8;
width through middle and outer trochleae, 10.7; depth of
middle trochlea, 6.0.

PARATYPES.—Pindai Cave: complete right (NCP 1101) and
scapular end of right (NCP 1102) coracoids, 2 incomplete left
scapulae (NCP 1103, 1104), proximal end of left humerus
(NCP 1105), 3 right (NCP 1106-1108) and 1 left (NCP 1109)
ulnae, 2 right (NCP 1110, 1111) and 1 left (NCP 1112)
carpometacarpi, proximal end of left tibiotarsus (NCP 1113),
distal end of right tarsometatarsus (NCP 1114), 4 ungual
phalanges (NCP 1115-1118).

FIGURE 2.—Accipiter efficax, new species (A,C,D) compared with A.
meyerianus (B,E). Tarsometatarsus in anterior view: A, holotype, NCP 1100;
B, AMNH 532449. Distal end of tarsometatarsus in anterior view: C, NCP
1114. Right ulna in palmar view: D, NCP 1106; E, AMNH 532449. (Natural
size.)


