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Agromyzidae. Melanagromyza marquesana Malloch is a leaf-miner reared
from Sclerotheca sp. of the mountain forest on Hivaoa and the only Mar-
quesan representative of the Agromyzidae. It is allied to a Fijian species.

Drosophilidae. The family Drosophilidae is one of the most important
in the Marquesas, as in Hawaii. Eight of the known Marquesan species are
endemic, four in endemic genera which are as yet monotypic and four in the
widespread genus Scaptomyza. Of the endemic genera, Dicladochaeta is com-
pared by Malloch to the tropical American Cladochaeta, but a true affinity
between them may be lacking ; Bunostoma and Marquisea are related, respec-
tively, to the world-wide Scaptomyza and Drosophila, and Rosenwaldia to the
genus Stegana. Though there are many endemic species of Drosophila in
Hawaii and some in Samoa, the three Marquesan species so far known occur
in other parts of the central Pacific or range still farther. Mycodrosophila
halterata Malloch is known only in the Marquesas and Society Islands; the
genus is almost cosmopolitan.

Ephydridae. This is a family in which the larvae are mostly aquatic,
and which might have been expected to be absent from the Marquesas. How-
ever, 12 species are known in these islands, two of them widely distributed and
ten endemic. Three of the latter belong to the widespread genus Scatella;
one to Hecamede, of the Old World, ranging from the Palaearctic region to
New Zealand; and four to genera peculiar to the Marquesas—Notiocanace,
Neoscatella, Apulvillus, and Neohydrella.

Chloropidae. A heterogenous group of six species in five genera is
known in the Chloropidae of the Marquesas. Three of these are endemic, one
occurs also in the Society Islands, and two are widely distributed.

Asteiidae. Five species of Asteia are endemic to the Marquesas.

Schizophora : Calypterae

The Calyptrate flies (Malloch, 155-156) are represented in the endemic
Marquesan fauna only by the family Muscidae (as defined by Malloch) with
many species, and the Calliphoridae with two. The Sarcophagidae are repre-
sented only by Saercophaga taitensis Schiner, a species of wide distribution.
Some undetermined larval parasites taken in sheep may belong to Oestrus ovis,
though no adult Oestridae were collected; it is probable that no endemic
species occur.

Muscidae. About ten species of Muscid flies are known in the Mat-
quesas, seven unrecorded elsewhere, five found in other Pacific islands or
farther west or even cosmopolitan. In the subfamily Lispinae—in which only
four genera are now known, and of which the larvae are most aquatic—there
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is a single known Marquesan species, Coenolispa erratica Malloch, in a mono-
typic genus represented only in the Marquesas. Most of the Marquesan
Muscids are in the subfamily Phaoniinae, which is world-wide but most abun-
dantly represented in the Orient. Ophyre chalcogaster Wied. occurs from
the China Sea to the Marquesas, but O. érochanterata Malloch is endemic.
Four species of Limnophora are also presumably endemic. In Atherigona—a
genus confined to the Old World, except for the widespread 4. exciso—
A. ustipennis Malloch is known only from the Marquesas and Society Islands;
A. excisa was collected once on Hivaoa. In the Muscinae, only the house fly
(Musca dowmestica 1..) and Musca (Byomya) sorbens Wied. were found
in the Marquesas.

The Marquesan Calypterae are remarkably similar to those of Hawaii, the
Society Islands, and Samoa in the presence and development of the several
families and subfamilies. In all four archipelagoes there is a large endemic
element only in the subfamily Phaoninae and, according to some systems of
classification, its allies. FEndemic Anthomyinae (as defined by Malloch) are
absent or nearly so from all these islands and also from Fiji. The Tachinidae
are almost certainly unrepresented in the native Hawaiian fauna, and none
has been recorded in the Marquesas and Society Islands.

Pupipara

The Pupipara are represented in the Marquesan collections by a widespread
Hippoboscid found abundantly on the magnificent frigate bird (Fregata
minor). Other members of the Pupipara, if present, are likely to be species of
as great or greater range. Some of the Hippoboscids in Hawaii may be
endemic, but they have not yet been adequately studied. In Samoa five species
of the Hippoboscidae are recorded (Ferris, 87). On Samoan bats there are two
species of the Streblidae, unknown elsewhere (Falcoz, 86).

Siphonaptera

The cosmopolitan Pulex irritans L., Ctenocephalides felis Bouché, and
Xenopsylla cheopis Rotsch. were the only fleas collected in the Marquesas
(Stewart, 225). Pulex irritans was surprisingly rare. Ctenocephalides felis
frequently bites man, as well as infesting dogs and cats everywhere. Strangely
enough, the true dog flea, C. canis, has not been found on the central Pacific
islands.

The distribution of fleas might be expected to elucidate the problems con-
cerning the so-called native species of Rattus on Pacific islands. The Mar-
quesan rats yielded interesting parasitic mites and lice but no fleas, and Buxton
(31) believes that in Samoa Mus (Rattus) exulans has no fleas peculiar to it. -
In Hawaii, however, Xenopsylla hawaiiensis Jordan (131) was recently
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described from Rattus hawaiiensis ; it is a near relative of X. vexabilis Jordan
of Australia (and New Guinea?) and of X. vesiotes Jord. and Rotsch. of
Christmas Island in the Indian Ocean.

ARACHNIDA

Only three orders of Arachnida, the Chelonethida, Araneida and Acarina,
are represented in the endemic faunas of the central Pacific. Two widely dis-
tributed scorpions, Isometrus europaeus (Linnaeus) and Hormurus australiae
(Fabricius), extend to Tahiti, but only the former to the Marquesas and
Hawaii where it is a recent immigrant. The Pedipalpi and Phalangida extend,
probably as immigrants, only as far east as Samoa. The Solpugida and Rici-
nulei are unknown in central Pacific islands. Of the little known Micro-
thelyphonida, the only record I have found is that of a species of Koenenia in
Hawaii (Van Zwaluwenburg, 241).

Chelonethida

Three undescribed pseudoscorpions were collected in the Marquesas,
belonging to the Garypid genus Geogarypus, the Chernitid Lamprochernes and
the Atemnid Oratemmnus (Chamberlin, MS). A few endemic species have
been found on many central Pacific islands, but their geographical relations
are little known.

Ataneida

The spiders have been rather extensively collected, and carefully studied
by Berland (13, 16), and are among the most interesting and best known
Marquesan animals. They are abundant throughout the islands, especially in
the mountains, and are represented by all the most important groups except
the Mygaloidea, Angelenidae, and Lycosidae. Forty-eight species are now
known, of which 25 are endemic, 14 are found in other Pacific islands or
farther west, and 9 are cosmopolitan. The endemic element is strongest in the
Argiopidae, Salticidae, and Theridiidae, but a few endemic species are divided
between the Dysderidae, Drassidae, Thomisidae, Pisauridae, and Dictynidae.
Four Argiopid genera, Hivaoa, Uapou, Uahuka, and Nukuhiva, named after
the islands where they were collected, are presumably endemic; the first three
belong to a group almost entirely confined to temperate regions. A Hawaiian
affinity is shown in the development of the Salticid genus Sandalodes. Other-
wise the affinities of Marquesan spiders are clearly with islands to the south-
west and in turn with Malaya. Berland’s general conclusions on the origin of
the spiders of Pacific islands from Malaya, by former land connections, have
already been discussed (p. 18).
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Acarina

The collections of free-living mites in the Marquesas are probably repre-
sentative enough to give some idea of the extent of diversity among them. No
special methods, such as the use of a Berlese funnel, were employed in col-
lecting the free-living species and few vertebrate hosts were searched for
parasites. The Acarine fauna as a whole is therefore very inadequately
known. Most of the collections have been reported upon by Jacot (127),
Vitzthum (244) and Ferris (88).

There is a considerable endemic element, both in genera and species, in
the Marquesan mites, especially in the Parasitidae (s. lat.) and Oribatidae and
to a small extent in the Erythraeidae, Phthiracaridae, and Tyroglyphidae. Many
insular subspecies and varieties are described by Jacot, though these may have
developed rapidly and do not necessarily indicate a prolonged separation
between the islands. Jacot writes that “The relations of the fauna are with
New Zealand (Acronothrus nukuhivae), South America (Paraschelobates),
but chiefly with Fast Indies and Hawaii.” Vitzhum’s conclusions are similar
to those of Jacot.

Several species of Tyroglyphine mites described from Hawaii by Jacot are
represented by subspecies endemic in the Marquesas. This indicates affinity
between these islands, but its significance cannot be estimated in view of the
very meager data on the mites of the Society Islands and neighboring groups
to the southwest.

Of the few parasites found on vertebrates in the Marquesas the most inter-
esting is the minute Listrophoroides expansus Ferris, described from Mar-
quesan rats, and possibly belonging to a separate genus, unknown elsewhere.
Other rat-mites found were Laelaps hawaiiensis Ewing, also on Hawaiian and
Samoan rats, and L. echidninus Berlese, which occurs as far off as the East
Indies.

No fresh-water mites were found in the Marquesas. Some minute species
may occur but the true water mites or Hydracarina are probably absent from
the central Pacific.

MorrLusca

A fairly representative collection of Marquesan land and fresh-water
mollusks is being studied by Dr. C. Montague Cooke, Jr., and brief summaries
of the results have already been published (Cooke, 60; Adamson, 2).

About 90 species of land snails have been collected in the Marquesas,
representing probably between 50 and 75 percent of the total number present.
About 80 percent of these 90 species are endemic and divided between seven
families: Zonitidae (about 28 species), Endodontidae (about 12), Pupillidae
(6), Partulidae (about 18), Tornatellinidae (about 11), Succinidae (2) and
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Helicinidae (about 8). A few immigrants represent the families Stenogyridae,
Vaginulidae, Assimineidae, and Hydrocenidae. No Pelecypoda occur in the
streams of the central Pacific islands. The fresh-water Gastropods of the
Marquesas include only four species: one each in N eritinag and Navicella, and
two in Melania. '

The affinities of Marquesan land snails are with those of islands to the
southwest. Island endemism is pronounced. No endemic genera are known,
but the species of Partula constitute a subgenus peculiar to the Marquesas and
highly specialized characters have been evolved in several genera. The general
conclusions of Cooke, Pilsbry, and other malacologists on Pacific land snail
faunas have already been considered (p. 16). The distribution of land snails
within the Marquesan archipelago is of great interest, and has been discussed
in a previous publication (Adamson, 2).

CHORDATA

The non-marine vertebrate fauna of the central Pacific islands is fairly well
known. Only the birds are well represented, the other classes being almost
entirely absent from the endemic faunas of all the islands east of Fiji.

PISCES

A small collection of fishes made in the Marquesan streams is probably
sufficiently representative for discussion, though doubtless incomplete. It has
been worked up by Fowler (95) and contains only eight species. Two of these,
the Syngnathid Coelonotus platyrhynchus (Duméril) and the Ophichthyid
Caecula polyphthalmus (Bleeker), were found only at the mouths of streams.
The others are Muraena mauritiana (Bennett), Mugil macrolepis A. Smith,
Eleotris fusca (Schneider) and three Gobies: Sicyopterus marquesensis
Fowler, Stiphodon elegans (Steindachner), Bryaming inana Fowler. The
Gobiidae is the most important family in the fresh waters of central Pacific
islands. The Marquesan Sicyopterus belongs to a species unknown elsewhere
and the genus Bryanina, described by Fowler (95), is known only in the
Marquesas and Society Islands. The non-endemic species are all of wide dis-
tribution in other parts of the Pacific or even farther west.

In Tahiti 13 fresh-water fishes are listed by Johannes Schmidt (200) : three
cels of the genus Anguilla, two species of Syngnathidae, one each in the
Kuhlidae and Eleotridae and six in the Gobiidae. All of them are known to
occur in other Pacific islands, and the range of some of them extends as far as
the Indian Ocean.

So far as I know, all these fishes are recent descendants of marine forms
or, like the eels, spend part of their time in the ocean, and I believe that this is
true alike of the fresh-water fishes of the Marquesas, Hawaiian, Society, and
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Samoan islands. Buxton (31) states that all the Samoan species are clearly
recent immigrants from the sea, and even in New Caledonia only Galaxias neo-
caledonicus Weber and De Beaufort belongs to a group of fishes long estab-
lished in fresh water. It appears justifiable, then, to assume that all fishes in the
streams of central Pacific islands attained their present distribution before any
of them became exclusively fresh-water species.

The distribution of the eels of the family Anguillidae is of great interest.
They occur on the western side of the Pacific and extend as far as eastern
Polynesia. Three species of Anguilla are known in Tahiti and, though the
genus does not seem to have been recorded from the Marquesas, it probably
occurs there. These eels are not present in the rivers entering the Pacific from
the Americas, and their absence from Hawaii also is regarded by Germain as
an important argument for separating Hawaii from the rest of the central
Pacific islands, uniting it instead with America.

AMPHIBIA

No amphibians are known to occur naturally in any. central Pacific island
east of Fiji. A few frogs and toads have been introduced to the Hawaiian
islands, where they flourish. I have learned of no attempt to introduce any of
the Amphibia to the Marquesas Islands.

REPTILIA

The only reptiles known from the Marquesas are eight species of lizards
(Schmidt and Necker, 202), most of which are abundant at low and inter-
mediate altitudes throughout the archipelago. In the Geckonidae there are five
species: Lepidodactylus lugubris (Duméril and Bibron), Hemidactylus gar-
notii (D. and B.), Peropus mutilatus (Wiegmann), Gehyra oceanica (Lesson)
and Hemiphyllodactylus leucostictus (Stejneger) ; and three in the Scincidae :
Leiolopisma noctua (Lesson), Emoia cyanura (Lesson) and Ablepharus bou-
tonii (Wiegmann). Seven of these lizards are widely distributed throughout
most of the Pacific islands or still farther west. The eighth species, Hemiphyl-
lodactylus leucostictus, has been found as yet only in the Marquesas and Hawaii.

The reptilean faunas of the Hawaiian, Society, and Samoan islands are
almost the same specifically as those of the Marquesas. In Hawaii Stejneger
(222) lists four geckoes and three skinks; in Tahiti Cheesman (40) records
five geckoes and two skinks ; and in Samoa Buxton (31) Iists 10 or 11 lizards
divided equally between those two families and all of wide distribution. In
Samoa and Tonga there is a land snake, the boa Engyrus bibrowi, but none is
known farther east, except a burrowing Typhlops accidently introduced at
Honolulu, and doubtfully established on Oahu. Sea snakes are represented
by four species in Samoa, and they extend sporadically much farther eastward.
Crocodilus maximus occurs in the Solomons and probably in many islands to
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the east. The extreme eastern limit of crocodiles in the Pacific is not estab-
lished. The late Mr. Gerrit Wilder of Honolulu told me in 1932 that the
skeleton of a crocodile had recently been found during the excavation of phos-
phate deposits on Makatea, on the southwestern margin of the Tuamotus. So
far as I know this record has not been published.

It appears, then, that the reptilean fauna of the central Pacific islands is
limited to about 12 small lizards, all of wide distribution, except Hemiphyllo-
dactylus leucostictus of Hawaii and the Marquesas and one snake, Engyrus
bibroni, on Samoa and Tonga. There is little point in speculating on the
significance of the distribution of the H. emiphyllodactylus and Engyrus. As
for the other lizards, it is enough to state that many of them were probably
carried both deliberately and accidentally by early Polynesian navigators and
that this dispersal has doubtless been continued by modern commerce.

AVES

The birds of the Marquesas and most other parts of the central Pacific
have been adequately collected and systematically studied. Few, if any, species
remain to be discovered in the Marquesas. It is possible that some may have
been exterminated recently by introduced cats and pigs, since several species
once known to occur on many islands are now much restricted in distribution.

Here I shall review briefly the avian fauna, on which systematic reports
have appeared in the publications of the Whitney South Sea Expedition
(Murphy, 174 ; Murphy and Mathews, 175). Exclusive of marine, introduced,
migratory, and other wide-ranging species, 15 species are known in the Mar-
quesas. Thirteen are endemic, in the Columbidae, Psittacidae, Micropodidae,
Alcedinidae, Sylviidae, and Muscicapidae; two in the Rallidae and Ardeidae
are presumably indigenous to the Marquesas though widespread in Polynesia.
In the Columbidae, Sylviidae and Muscicapidae most of the species have
developed insular subspecies.

Ardeidae. The sacred herron, Demigretta (Herodias) sacra, is common
round the coasts of the Marquesas and many other Pacific islands.

Rallidae. A single species of rail, Porzanoidea tabuensis (Gmelin), is
known in the Marquesas. It has a wide distribution in Polynesia which it has
presumably attained without human aid. In the Marquesas it probably occurs
on all the larger islands, at high altitudes only, and is so shy and perhaps so
uncommon that I never saw one. It is likely that pigs and cats have reduced
its numbers.

Columbidae. The large saddle-billed pigeon, Serresius galeatus Bonaparte,
belongs to an aberrant genus and is now rather rare and restricted to Nuku-
hiva, probably on the western side only. It may once have occurred on other
islands, but I learned nothing to suggest that it did.
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The green fruit-eating pigeons of the genus Ptilopus (Ptilinopus) are
characteristic of the south Pacific islands, and are represented in the Mar-
quesas by two species. P. dupetithouarsi (Neboux) is common on all the
islands except Hatutu, Eiao, and Fatuuku; the typical variety occurs on the
southeastern islands, the variety wiridior Murphy on the central islands. The
red-crowned P. tristrami Salvadori is uncommon and has been reported only
from Hivaoa, though Marquesans assert that it occurs on Tahuata and
Fatuhiva also.

An endemic ground-dove, Gallicolumba rubescens (Vieillot), occurs on
Fatuuku and on the uninhabited island of Hatutu, where I have seen coveys
of several birds. Since these are the only islands free from both introduced
cats and pigs, it seems likely that they are the last refuges of a species once
present throughout the archipelago.

Psittacidae. Coriphilus ultramarinus, a small lory, is abundant at low and
intermediate levels on Uapou and unknown elsewhere. There are several
small native parrots in the Tuamotus. Some of them are kept as pets by the
Polynesians, and it is therefore possible, though unlikely, that the Marquesan

species was brought from the Tuamotus and subsequently became extinct in
the latter islands.

Micropodidae. An endemic swiftlet, Collocalia ocista Ober., is common
on all the larger, higher islands.

Alcedinidae. Halcyon godeffroyi is common on Hivaoa, Tahuata, and
Fatuhiva, and probably absent elsewhere. Todirampus tutus is less common,
and I do not know the extent of its distribution in the Marquesas.

Sylviidae. A single species of reed warbler, in the genus Conopoderas, is
common on all the islands except Fatuuku. Murphy and Mathews (175) give
it the name Conopoderas caffra (Sparrman), a species which occurs also in the
Society Islands, but they distinguish no less than eight subspecies in the Mar-
quesas. Each of these is restricted to a single island, with the exception of the
subspecies mendanae of Hivaoa and Tahuata. Fisher and Wetmore (91),
however, separate the M rquesan warblers as the endemic species C. mendanae
(Tristram). :

Muscicapidae. Endemic flycatchers of the genus Pomarea are common
on all the islands except Fatuuku and Hatutu. In P. mendozae (Hartlaub) four
subspecies are distinguished by Murphy and Mathews, one on Hivaoa and
Tahuata, and one each on Mohotani, Uapou, and Nukuhiva. P. 1phis Murphy
and Mathews is represented by a subspecies on Uahuka and one on Eiao. On
Fatuhiva are two species, P. whitneyi and P. nigra M. and M., which are
unknown elsewhere.
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Frequent but transient visitors to the Marquesas are the Pacific golden
plover (Pluvialis dominicus var. fulous), the wandering tattler (Heteroscelus
incanus) the bristle-thighed curlew (N umenius tahitensis), and the long-
tailed cuckoo (Urodynamis tahitensis). None of these birds affords much
evidence on the distributional problems discussed here. On their influence as
possible agents of dispersal of other animals and plants, we need note here
only the frequent visits of a few species from one island group to another
throughout the central Pacific.

The jungle fowl (Gallus gallus L.) was introduced by the early navigators
to the Marquesas and other parts of the Pacific. In his elaborate study of these
birds, Ball (10) shows that they had changed little from the wild Indian
ancestors when brought into the Pacific, that slight natural modifications have
taken place since then, and that present heterozygy is probably the result of
introductions within historic times. In the Marquesas fowls run wild in great
numbers on all the islands except Fatuuku and Hatutu, and have doubtless had
some destructive influence on the native fauna.

The introduced birds include ducks, of which there are now a few ; geese,
peacocks, and turkeys which were no longer present at the time of my visit;
pigeons, abundant in many islands, mostly wild ; the aggressive and nefarious
Indian mynah, Acridotheres tristis (L.), recently brought to Hivaoa, increas-
ing there but fortunately absent from other islands; and a small Tahitian
passerine (Tahitian wini) recently brought to Uapou and common there. A
hawk and an owl, whose specific names I did not learn, were brought to Hivaoa
within the last twenty or thirty years, but apparently were not established.

The avian fauna of the Society, Tuamotu, and other groups in the south-
central Pacific is remarkably uniform and similar to that of the Marquesas. The
same genera, Ptilopus, Pomarea, and Conopoderas, are dominant in numbers
of endemic species; the rails, parrots, swiftlets, and kingfishers are similarly
represented by a few odd species. The Tahitian and Marquesan warblers are
so close that Murphy and Mathews (175) regard them as co-specific. The
Samoan fauna also is somewhat similar (Buxton, 31), though with 14 endemic
species it is slightly richer than the faunas farther east. Ptilopus, Todirampus,
and Halcyon are common to Samoa and to most of the other islands, but
Conopoderas and Pomarea are absent from Samoa, and also Hirundo tahitica
which occurs in the Society Islands, Bismarcks, Solomons, New Hebrides, and
Fiji. In Samoa there are four genera, Zosterops, Lalage, Pinarolestes, and
Didunculus, not found farther east. Of these Didunculus, the remarkable
monotypic genus of tooth-billed pigeons, is at present placed in a separate
family, the Didunculidae, peculiar to Samoa.

The rich and remarkable avian fauna of Hawaii remains almost completely
dissociated from that of other Pacific islands. Only two families, the Rallidae
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and Muscicapidae, and not a single genus in the endemic fauna of Hawaii are
represented also in the endemic faunas of the Marquesas and, I believe, of
other islands of the south-central Pacific. This is astonishing, especially to an
advocate of dispersal across the ocean, but also to one who favors past land
connections. Dissimilar though the Hawaiian and Marquesan faunas and
floras are, there are also many resemblances and it is difficult to explain why the
land birds of the two groups should differ so strikingly.

A study of the distribution of birds within the Marquesas shows (a) that
two genera, Serresius on Nukuhiva and Coriphilus on Uapou, a few species,
and many subspecies are restricted to single islands, showing the effectiveness
of an ocean barrier a few miles wide, and a lapse of time sufficient for con-
siderable differentiation; (b) a rather even distribution in total number of
species and number of insular species and subspecies throughout the archi-
pelago, at least one subspecies being peculiar to each island except Fatuuku;
(¢) a separation of the three groups of islands, northeast, central, and south-
east, as shown by species and subspecies of Ptilopus; (d) the affinity of the
faunas of Hivaoa and Tahuata, as shown by the two subspecies of Conopo-
deras and Pomarea common to them.

MAMMALIA

It seems certain that except for bats man was the first terrestrial mammal
to reach the central Pacific islands. To the early Polynesian voyagers must be
attributed the introduction on these islands of the so-called “native” rats and
of domestic pigs, and to white voyagers and commerce the presence of all
other mammals, with the doubtful exception of dogs and mice on some of
the islands.

No bats are reported from the Marquesas and if any were present they
would be well known to the natives. A single species, Lasiurus semotus, occurs
naturally in Hawaii, and three in Samoa, two of the fruit-eating Pteropus and
the small insectivorous Emballonura semicaudata. It is difficult to avoid the
conclusion that all of these bats reached the islands by flight.

The “native” rats of the Pacific islands are of considerable interest, but
unfortunately they have not been adequately studied for the purpose of a
geographical discussion. Those collected by myself and others in the Mar-
quesas have not yet been determined. The Marquesans told us of two or three
recognizable types of native rats (kioe enata), but it is impossible to say how
much significance should be attached to such views. In Hawaii a distinct
species, Rattus hawaiiensis, has been described by Stone (226), though he
admits doubt as to its status. In Samoa and many other parts of the Pacific the
“native” rats are commonly referred to Rattus exulans. Little can be concluded
as yet from a study of ecto-parasites, such as Laelaps hawaiiensis on Rattus
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hawaiiensis in Hawaii and on Rattus sp. (or spp.?) from the Marquesas, and
Xenopsylla hawatiensis Jordan only from Rattus hawatiensis.

The mammals brought to the Pacific islands by man are of interest to the
biologist principally as destroyers of the flora and in turn of the fauna, and even
of everything on the islands save bare rock.

ENDEMISM AND AGE OF THE MARQUESAN FAUNA

ExpEMISM IN THE MARQUESAS

Precise figures for endemism in Pacific island faunas, based on present
collections and published reports, with all consequent and other uncertainties,
are obviously of doubtful significance. It is valuable, however, to discuss
endemism in general terms. It is apparent from the above review of the fauna
that specific endemism in the Marquesas is high, the majority of the species in
the most characteristic and well-developed groups of animals being peculiar
to the Marquesas and presumably having been evolved there. Among the
land snails, for example, all the species are supposed to be endemic, with the ‘
exception only of those believed to have been introduced by human agencies.

Specific endemism in Hawaii, in both fauna and flora, is significantly higher
than in the Marquesas and other islands. Bryan (28) gives 81 percent endem-
ism among the 4,620 species of insects in Hawaii and Buxton (32) gives 49
percent for the 1,603 known in Samoa. It is impossible at present to make
a precise comparison between the degree of specific endemism in the Mar-
quesas, Society, Austral, and Samoan islands; probably the differences
between them are relatively small, perhaps not much more than 10 percent,
though this is little more than a guess. Brown (25) states that specific endem-
ism in the Marquesan flora is similar to that in the plants of the Society Islands.
In Tonga there is a very meager endemic fauna, for reasons yet incompletely
known. Relatively few endemic plants have been found in Rarotonga (Wilder,
249) and the fauna and flora of all the Cook Islands may be perhaps of
low endemicity. In the faunas of atolls and raised coral islands there are of
course few endemic species.

Many genera of animals are known only from the Marquesas, though at
present only in the Isopods, insects, spiders, and mites. Of the three Isopod
genera with endemic species in the Marquesas, Echinodillo and Tridentodillo
are as yet unknown elsewhere, though it would not be surprising to find them
in the Society Islands. Of the 16 genera of spiders with endemic Marquesan
species, four are peculiar; the Pisaurid Nukuhiva, and the small Argiopids
Uapou, Hivaoa, and Uahuka. In the mites there is only one known peculiar
genus, Nesiotizetes, and one subgenus Paraschelobates (genus Scheloribates),
both in the Oribatidae.
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To indicate the degree of generic endemicity in the Marquesan insects, the
following families are selected as important and sufficiently well known for
consideration; the first figure following each is the number of presumably
endemic genera now known, and the figure in parenthesis is the total number of
genera with presumably endemic species: Collembola: Poduridae 3 4);
Orthoptera: Blattidae 3 (4), Acrididae 1 (3), Tetrigidae 0 (1), Tettigoniidae
2 (3); Hemiptera-Heteroptera: Lygaeidae 1 (3); Hemiptera-Homoptera :
Cicadellidae 7 (12), Psyllidae 1(2); Coleoptera: Staphylinidae 1 (8), Bup-
restidae O (1), Cisidae O (1), Elateridae 0 (1), Anthribidae 1 (1), Curcu-
lionidae, subfamily Otiorrhynchinae 1 (2), Scolytidae 0 ( 5) ; Diptera: Tipu-
lidae O (1), Simuliidae O (1), Asteiidae 0 (1), Chloropidae 0 (3), Drosop-
hilidae 4 or 5 (6), Ephydridae 4 (8), Muscidae 1 (4).

Only one known genus of plant, the primitive Lobelioid C yriandroidea, is
peculiar to the Marquesas. :

No Marquesan genus is known to have evolved into a large number of
species on one island only. It is perhaps unlikely that there are any genera
comparable to many Hawaiian genera, such as those of the Achatinellidae, a
family restricted to the small island of Oahu.

What has been written on the comparative degrees of specific endemism in
the central Pacific applies in large measure to genera also. The Hawaiian
islands are outstanding in the number of large and isolated generic types, and
even of endemic families of land snails and birds. Rapa has an astonishing
number of endemic genera. Differences between the degrees of generic endem-
ism on most other central Pacific islands are probably slight.

Island endemism in the Marquesas is considerable but variable. All or nearly
all species of the large genera Rhyncogonus and Pacificola in the Coleoptera
and of the Cixiidae and Delphacidae in the Hemiptera-Homoptera appear to be
restricted to a single island. These are outstanding examples, to which many
others could be added. But in many important orders and families of animals
it is already evident that island endemism in the Marquesas is low or entirely
lacking. This is true especially of the spiders, Cicadellid leafhoppers, Lygaeids
of the genus Germalus, and many if not most families of flies. In the mites,
island endemism is shown mostly among subspecies and forms. Among the
land snails, in which endemism is generally high throughout the Pacific, some
species are apparently limited to single islands in the Marquesas, while others
range over many islands. Of the two known species of Vitring, for example,
one inhabits four islands, the other only one ; both species are so abundant that
their distribution is presumably well known. ‘

These variations in degree of island endemicity from one family to another,
and even within one genus, are surprising and difficult to explain. Differences
in the conception of specific limits by individual specialists account for some
but by no means all of them.
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AcE oF THE MARQUESAN FAUNA

There are no ancient fossil deposits on central Pacific islands. Estimation
of age by the relative antiquity of existing animals and by the extent of differ-
entiation in genera and species is difficult because of uncertainties regarding the
affinities of many animals and the rate of evolution. Species formation on
Pacific islands may be more rapid than is generally supposed, so that assump-
tions of relative antiquity, on the evidence of numerous insular species, must
be made with caution.

It appears, however, from the above discussion of endemism that the
Marquesan group, and the individual islands within it, have had a long history.
Van Dyke (238) writes that the original settlement of Rhyncogonus in the
Marquesas occurred “at a very early period, early Pliocene if not Miocene.”
Berland (14) believes that the isolation of insular spider faunas of the central
Pacific dates from the middle of the Tertiary and perhaps much earlier. Both
these authors write with authority on groups in which numerous endemic
species and even genera occur in the Marquesas; their opinions may be
accepted as a basis for discussion. In the literature on other central Pacific
faunas there are few estimates of the age of the islands. Most authors place the
origin of the islands, by the subsidence of large land masses or by the upheaval
of oceanic volcanoes, after the beginning of the Tertiary.

All families of land snails native to central Pacific islands, especially the
Partulidae and the related Hawaiian Achatinellidae and Amastridae, are
believed to be ancient, while all relatively modern families, now dominant on
the continents, are represented only by species introduced by man. In the
termites of Samoa and all central Pacific islands east of Samoa only the rela-
tively primitive Kalotermitidae are well represented. There are a few species
of Rhinotermitidae ; and of the highly evolved Termitidae, which are dominant
in most parts of the tropics, there is a single species in Samoa and none
farther east. Some other groups most characteristic of the mid-Pacific, such
as Rhyncogonus and Proterhinus, are probably ancient types. So far as I
know, an attempt to analyze mid-Pacific faunas with reference to their relative
antiquity has been made only by the malacologists. A fuller analysis is not
possible with the present knowledge of faunas of the Pacific and of its western
margin, but when made it will probably afford evidence of much significance.

FAUNAL AFFINITIES
RELATIONS T0 OTHER PACIFIC ISLANDS

There are many features common to the faunas and floras of all central
Pacific islands, in spite of individual peculiarities especially in Hawaii. Some
general considerations must therefore precede comparisons between individual
islands.
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The following groups of animals appear to be unrepresented in the endemic
non-marine faunas of all islands in the central Pacific east of Fiji: Porifera;
Coelenterata ; Oligochaeta ; Onychophora ; all or almost all fresh-water Crusta-
cea, though this is little more than a guess as regards the Entomostraca;
Plecoptera ; Phasmidae and Mantidae ; Embioptera (?) ; Nepidae, Naucoridae,
Belastomatidae, and Corixidae (?); Membracidae; except for a very few
known species, the Aphididae, Coccidae, and Aleyrodidae; almost all families
of butterflies; Cicindellidae, Dermestidae, Silphidae, and Scarabaeidae; all
but three, the Hemerobiidae, Chrysopidae, and Myrmelionidae, of the families
of Neuroptera; Mecoptera; the suborder Symphyta in the Hymenoptera,
and many large families of the Aculeates, especially in the higher super-
families ; almost all of the Diptera-Brachycera, and most of the Calyptrate
Diptera, in which only the subfamily Phaoniinae or related Muscid flies are
well represented ; most of the Pupipara; Microthelyphonida, Pedipalpi, Rici-
nulei, Solpugida, and Phalangida; Mygaloid spiders; Pelecypoda and other
fresh-water Mollusca, and all the more modern families of Gastropoda ; fresh-
water fishes, except recent immigrants from the sea; Amphibia; Reptilia;
all mammals except a few bats.

Endemic members of the following groups appear to have their eastern
limit in Samoa; some of them are very meagerly represented there; some of
them will probably be recorded after further work in the Society Islands
and perhaps in neighboring istands : Pyrrhocoridae, Tingitidae, Gelastocoridae ;
Cicadidae; FEphemeroptera; Dytiscidae (?), Coccinellidae, Tenebrionidae,
Chrysomelidae ; Stratiomyidae, Tabanidae, Asilidae, Syrphidae; a few fami-
lies and genera of birds.

The following appear to be represented in the endemic fauna of the
Society Islands but not farther east; further work will probably add many
others to this list: Polyzoa; Notonectidae; Cercopidae (except for a sub-
species on Henderson Island), Issidae (?), Derbidae (?) and probably other
Fulgoroidea ; Trichoptera ; Culicidae.

The most important features common to central Pacific faunas are in the
many large genera and even families which are characteristic of and largely
confined to these islands. They are discussed on pages 73-74.

SOCIETY, AUSTRAL, AND COOK ISLANDS

So little information on the fauna of these islands is available that only
a few points of affinity and dissimilarity with the Marquesas can be presented
here.

The Tetrigid genus Hydrotetriz is known only from the Marquesas and
Society Islands. The Simuliidae, unknown in Hawaii and Samoa, are repre-
sented in the Marquesas and Society Islands by allied species forming a group
peculiar to these islands. Meyrick’s (163) “Palaeonesian” fauna of moths,
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though in some respects associated with the Hawaiian fauna, belongs essenti-
ally to the Marquesas, Society, Austral, and neighboring islands, and is
sharply dissociated from the Samoan and Fijian faunas. The bird fauna of
French Polynesia is very uniform, as regards the families and genera and
even some species represented.

The impoverishment of the fauna that occurs between Samoa and the
Society Islands—a distance of about 1,000 miles, with the Cook Islands inter-
vening, though not directly—is probably much greater than between the
Society Islands and the Marquesas, a distance of over 800 miles, interrupted
only by the low Tuamotus. '

Many groups of animals, however, occur in the Society Islands and not
in the Marquesas, and other dissimilarities already mentioned show that,
though the histories of these islands as a whole must have been intimately
connected, they have diverged in many important respects. Many of these
features, however, may be due merely to the greater isolation of the Mar-
quesas.

SAMOA

The affinities and dissimilarities between the Marquesas and Samoa are
mostly features that apply to other Pacific islands, and do not call for a
separate discussion.

HAWAII

The following groups of animals, which are known in the endemic fauna
of the Society Islands and other parts of the central Pacific, are almost cer-
tainly absent from the Hawaiian endemic fauna and probably from that of
the Marquesas also: Polyzoa; Notonectidae, Cercopidae, and all the Fulgo-
roidea except the Cixiidae and Delphacidae ; Trichoptera; Culicidae. Further
work will probably show that many other groups of animals extend east as
far as the Society Islands, but not to the Marquesas and Hawaii. An im-
portant group of common negative characters is thus evident.

Positive affinities between the Marquesas and Hawaii, not shared with other
islands, are few but well defined and significant. In the Hemiptera-Homoptera
as a whole there is a much closer affinity between the Marquesas and Hawaii
than with other islands. This was emphasized by Muir (i litt.) with regard
to the Cixiidae and Delphacidae. In the Cicadellidae, though the general
affinities of the Marquesas are with islands to the southwest and in turn with
Indo-Malaya, there are many resemblances between the Marquesan and
Hawaiian faunas. There are resemblances in species of Psyllidae also, though
the family is as yet little known in the Marquesas. The genus Sandalodes, in
the Salticid spiders, has developed extensively in the Marquesas and Hawaii
alone in the Pacific. The Dysderid genus Ariadna has one endemic species
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in Hawaii and one in the Marquesas, but none in other parts of the central
Pacific. According to Meyrick the Hawaiian and Marquesan moths of the
Pyraustid genus Scoparia have a common origin.

A few species of animals are known only from the Marquesas and Hawaii,
notably the lizard Hemiphyllodactylus leucostictus, some Oribatid mites, some
ecto-parasites of rats, the ant Ponera perkinsi, three species of Collembola,
the earwig Labia dubronyi, and a few Acalyptrate flies.

There is a close similarity in the relations between insects and their food
plants in the two archipelagoes (p. 26), though further work in other islands
may show that similar relations exist there.

The dissimilarities between the Marquesan and Hawaiian faunas are of
much greater significance than the affinities, and, due largely to the highly
peculiar and isolated nature of the Hawaiian fauna, they apply to the Pacific
islands as a whole and not especially to the Marquesas. The Blattidae are
exceptionally well represented in the endemic Marquesan fauna and in the
Acrididae there is a small but interesting endemic element ; both families are
represented in Hawaii only by species of wide distribution. Other groups of
animals with endemic species in the Marquesas and not in Hawaii are the
Tetrigidae, Isoptera, Buprestidae, Simuliidae, some families of birds.

The affinities between the Marquesas and Hawaii appear to be more im-
portant in the flora than in the fauna.

Because of the geographical relations, Hawaiian affinities might be
expected to be greater in the Marquesas than in the islands farther south.
This appears to be true, though opinions may differ as to the significance of
these affinities. But while it is evident that the Hawaiian and Marquesan
faunas as a whole are profoundly different, certain parts of their history
have been intimately connected.

“Mip-Pacriric” FAUNAL ELEMENT

It is only recently that attempts have been made to recognize and evaluate
faunal and floral elements peculiar to the central Pacific islands and sufficiently
distinct to be named. The most important contribution is that of Skottsberg,
who has designated an “Old Pacific” flora, derived perhaps from Tertiary
Antarctica. Setchell (208) agrees with much of Skottsberg’s hypothesis.
The discussion by these authors is as yet limited for the most part to in-
dividual genera. Still less has been done by zoologists, other than malacol-
ogists (p. 16). Meyrick (163-165) has recognized a group of moths restricted
to the south central Pacific, on which he bases his assumption of the former
continent of “Palaeonesia”. He does not attempt to trace its origin. Unfertu-
nately the fossil fauna of Antarctica is unknown, whereas the fossil flora,
though few plants have been discovered, shows that there was a rich vegeta-
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tion in Tertiary Antarctica. Van Dyke (238) mentions the possibility that
the weevil genus Rhyncogonus may have originated there.

The following important groups of animals, represented in the Marquesas
and in other islands, are restricted to the central Pacific, east of Fiji, or are
represented only meagerly in other regions: the Elaterid genus Pacificola;
the weevils of the genus Rhyncogonus; the aberrant genus Proterhinus; the
“Palaeonesian” moths of Meyrick; and the molluscan families Partulidae and
Tornatellinidae. The Hawaiian families Achatinellidae and Amastridae, being
related to the Partulidae, may belong to the same mid-Pacific fauna. Smaller
groups are the six species of termites of mid-Pacific islands; the Tetrigid
genus Hydrotetriz and the species group of Simuliid flies, found only in the
Marquesas and Society Islands.

In addition, many genera endemic to single archipelagoes may belong to
the same faunal element. At the present stage of this inquiry it would be
unwise to form a conclusion regarding them—indeed, affinities of many genera
are uncertain and may be with animals well represented beyond the central
Pacific. It must be admitted also, that the groups of animals named “mid-
Pacific” may not represent a distinct faunal element, because some of them
may be merely ancient immigrants from Indo-Malaya, though as yet without
known relatives there.

The name “Old Pacific”, proposed by Skottsherg for plants, may be
applicable to the fauna tentatively named “mid-Pacific” here.

INDO-MALAYAN AFFINITIES

As shown in the table on pages 28-33 the affinities of most Marquesan
animals are ultimately Indo-Malayan. The most important exceptions are in
the animals of uncertain affinity, especially those which may constitute a
“mid-Pacific” fauna, and in some of these, at least, relatives in Indo-Malaya
may yet be found. Other exceptions, for example some of the Australian
affinities, may be only apparent, and due to derivation of both Australian
and mid-Pacific elements from a common Indo-Malayan source.

AUSTRALIAN AND NEW ZEALAND AFFINITIES

Few Australian affinities have been recognized in the Marquesan fauna,
and some of these are probably indirect. The data available at present are
inadequate for an evaluation of true Australian elements in the Marquesas.
It appears likely that, while they are by no means insignificant, they do not
suggest a prolonged communication, by past land masses or otherwise, between
these regions.

" New Zealand affinities in the Marquesan fauna, direct or indirect, appear
to be almost lacking.
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AMERICAN AFFINITIES

It is especially interesting to determine American affinities in the fauna
of the Marquesas, because they are the most eastern of important mid-Pacific
islands, and also the closest both geographically and biologically to Hawaii,
in which large American elements are recognized by some zoologists and
botanists.

It may be stated at once that scarcely any American influence can be
recognized in the Marquesan fauna. Among the known exceptions are: the
termite Kalotermes (K.) immigrans, known only in the mid-Pacific and in
the Neotropical region, but possibly introduced by whalers or otherwise across
the Pacific; several Cicadellids of Neotropical affinity; the large proportion
of American species of Cerambycidae in the Marquesas, probably a result of
human commerce; a few native Diptera of uncertain but possibly American
affinity ; some mites apparently of Neotropical affinity.

CONCLUSIONS

From the evidence that has been presented, the following conclusions on
the affinities and age of the Marquesan fauna appear to be indisputable. The
native fauna, in common with those of the Society, Austral, Samoan, and
neighboring groups, was derived largely. from Indo-Malaya, with only a small
and probably mostly indirect influence from Australia, and scarcely any from
America and New Zealand. In addition, a faunal element of unknown affinity
developed throughout the mid-Pacific as far north as Hawaii. There are a few
direct affinities between the faunas and more between the floras of the Mar-
quesas and Hawaii, not shared with other Pacific islands. The degree of
endemism and relative antiquity of the fauna suggest that the Marquesas have
been an isolated archipelago since early Tertiary times, if not earlier.

In deciding the manner in which the islands acquired their native faunas and
floras, however, it is necessary to choose between past land connections and
transoceanic dispersal. There are many forceful arguments both for and
against each view. Land connections provide a ready explanation for the
existence of a diversified fauna and for the homogeneity characteristic of
many parts of the faunas throughout mid-Pacific islands. Though the opin-
ions of geologists are divided, geological evidence is strongly against land
connections, which afford no explanation for the absence of many large groups
of animals from the central Pacific. These absences strongly suggest that
transoceanic dispersal alone has occurred, and all groups of animals present
are probably capable, at least to some significant extent, of such dispersal. But
the difficulties presented by ocean barriers of many hundreds of miles are
obviously great, and the distribution of some of the most characteristic mem-
hers of the endemic faunas of the central Pacific, particularly those which are
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homogeneous, is strongly against hazardous and chance agencies, such as winds,
birds, and ocean drift, as the only means of communication between the faunas.
It appears, then, that to adopt either of these views may be to “assume the
impossible and believe the incredible.” Therefore I shall conclude with an
attempt to outline the history of the Marquesan fauna, firstly on the assump-
tion of land connections of considerable extent, and secondly on the assump-
tion that all the islands within the Pacific depression are of oceanic origin.

ORIGIN OF THE MARQUESAN FAUNA ON THE ASSUMPTION OF
Past Lanp CONNECTIONS

By late Mesozoic or early Tertiary times, an extensive fauna is supposed to
have developed in lands of considerable extent in the area now forming the
western and central portions of the Pacific Ocean. Most of this fauna came
eastward by land connections stretching more or less continuously from the
mid-Pacific to Indo-Malaya, probably near present New Guinea and prob-
ably without direct and independent connection to Australia. If there were
land connections across the eastern Pacific to any part of America, they may
have affected Hawaii, but not directly any other central Pacific islands. In
addition to faunal elements derived from the west, there was an important
element, tentatively designated here as “mid-Pacific”, of unknown origin.
Among its most characteristic members in existing faunas are the Partulidae
in the land snails, the Otiorrhynchine genus Rhyncogonus, and the aberrant
Rhyncophorus genus Proterhinus. These are probably ancient types, and the
“mid-Pacific” fauna as a whole, like Skottsberg’s “Old Pacific” floral element,.
may have preceded other elements in origin and dispersal. There is some
evidence that the “Old Pacific” flora was related to that of Tertiary Antarctica,
and there may therefore have been direct land connections between mid-Pacific
lands and the Antarctic continent. It is possible, however, that “mid-Pacific”
faunal elements were derived from Indo-Malaya, though as yet without known
affinities there.

The central Pacific faunas probably lacked many features of truly conti-
nental faunas. The supposed land connections to Asia may not have been
continuous, so that animals to which an ocean barrier was entirely impassible
were excluded. It is difficult, however, to suggest the extent of the interrup-
tions in land connections, both in time and place. But if there were large land
areas in the central Pacific they probably persisted after all connections to
Asia had been completely severed, so that the later development of a “Eu-
Pacific” fauna was largely independent of other regions.

After subsidence along the western margin of the present Pacific depres-
sion, the mid-Pacific lands are supposed to have been reduced by further sub-
sidence to the summits of a few volcanoes appearing above the sea and,
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according to Darwin’s theory, the coral atolls built upon those which were
completely submerged. Isolation of Hawaii preceded that of other islands. The
Marquesas and most other central Pacific islands were isolated probably in early
Tertiary times. The distribution of several genera of moths suggests that there
were land connections between the Marquesas, Society, Austral, and Cook
Islands, forming the “Palaeonesian” land mass of Meyrick, after the subsid-
ence of land between this area and that of Samoa and other parts of the
western Pacific.

Some elements in the Hawaiian flora and a few in the fauna, notably among
the Homoptera, appear to have reached the Marquesas and not islands farther
southwest. These may indicate independent land connections between the
Marquesas and Fawaii, but their influence on the Marquesan fauna as a
whole was slight.

During disturbances resulting in supposed vertical movements of consider-
ably more than 10,000 feet, it is probable that subsidence was far from con-
tinuous and uniform throughout the mid-Pacific, and that the relations between
the land areas were subject to many complicated changes before stability was
attained. Moreover, since volcanic activity was general, considerable portions
of the faunas of all the existing “high” islands may have been destroyed. After
their isolation the Marquesas may have received a few immigrants by overseas
dispersal but the development of the fauna was mostly independent of outside
influence until the advent of man. On the assumption of extensive subsidence
in the mid-Pacific, the Marquesas Islands were probably first isolated as a
single large land mass. In the Hawaiian and Society Islands there is evidence,
both biological and geological, of greater antiquity toward the northeastern
end of the chains of islands, but no similar relation is apparent in the Mar-
quesas, where all the islands appear to have been isolated for about the same
length of time. There may have been a subdivision into three land masses, now
represented by the northwestern, central, and southeastern groups of islands,
but such an assumption is scarcely necessary. There may, however, have been
independent connection between Hivaoa and Tahuata, since the channel between
them is relatively shallow. The affinities between the faunas of these two islands
may indicate a relatively prolonged connection between them or it may be
merely an expression of their close proximity. Eiao and Hatutu probably had
a considerable fauna and flora, now greatly reduced by supposed subsidence
and consequent change to a relatively dry climate. Mohotani and Fatuuku,
having a very meager fauna composed mostly of widespread species, may have
originated independently by elevation at a relatively recent date, or their
faunas may have been largely destroyed by vulcanism.

Adfter the islands attained their present form and relations, there appears to
have been little interisland dispersal of some genera, with the consequent
development of many insular species. Among many other genera, however,
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island endemism is of such low degree that the ocean barrier appears to have
been of little effect. The explanation of this anomaly is not apparent.

With the advent of Polynesians a few thousand years ago a large number
of plants were introduced. Some of these, such as Hibiscus tiliaceus and
Gleichenia linearis, are now dominant over large areas. The additions to the
fauna, such as fowls, rats, a few lizards, earthworms, small terrestrial Arthro-
pods, were probably relatively unimportant. Since the arrival of white voy-
agers, however, destruction of the native fauna has proceeded rapidly through-
out the islands. At low and intermediate levels and on all parts of Eiao and
Mohotani, much of the fauna has become extinct. It is impossible to estimate
how much destruction has occurred in the high mountains, to which the greater
parts of the native fauna and flora are now restricted.

ORICIN OF THE MARQUESAN FAUNA ON THE ASSUMPTION
oF TRANSOCEANIC DISPERSAL

By agencies possibly more potent than at present, there was a considerable
dispersal of animals eastward from the western margin of the Pacific depres-
sion to the islands which are supposed to have arisen within it, by volcanic
upheaval, about early Tertiary times. The number of immigrants diminished
with increasing distance from the continental margins, but a considerable
number reached the Marquesas by way of the intervening Society, Cook, and -
Samoan islands.

Subsidence along the western margin of the Pacific depression, with con-
sequent reduction of the faunas of that region, and possibly combined with
climatic changes, resulted in a great reduction in dispersal toward the east, so
that the later development of mid-Pacific faunas was to a considerable extent
independent. Some of the early immigrants or their descendants, notably the
Partulidae, Rhyncogonus, and Proterhinus, may thus have developed exten-
sively on the islands and not elsewhere. It is necessary to assume that after a
considerable amount of immigration, agencies of dispersal became less effective,
not only from Asiatic lands but also throughout the Pacific, because large
numbers of insular species were evolved on most of the high islands. Indeed,
for many animals, including winged insects, most interisland dispersal for
distances even of a few miles appears to have ceased long ago. In many
animals, however, the loss of wings or other changes in structure and habit
may explain the development of insular species from immigrants originally
transported for long distances overseas.

The Marquesas received most of their fauna from the southwest, pre-
sumably by winds especially, though birds and ocean drift may have played a
small part. A few immigrants came from Hawaii, but failed to establish them-
selves on islands southwest of the Marquesas. The great distance between the
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Marquesas and American coasts apparently presented an impassable barrier
until the advent of man.

A solution of these problems will be brought considerably nearer by the
results of the Mangarevan Expedition of Bernice P. Bishop Museum to
southeastern Polynesia in 1934. Further researches most needed are : extended
study of the faunas of the Society, Austral, and Cook Islands especially, but
also of the Marquesas and Samoa, in the central Pacific; and, for the deter-
mination of affinities, throughout Melanesia and Indo-Malaya, and on the fossil
fauna of Antarctica. Perhaps agreement will not be reached by biogeog-
raphers until the geologists agree regarding the history of the Pacific Ocean,
and until a fuller understanding of problems of dispersal, establishment, and
evolution is made possible.

SUMMARY

An attempt has been made to discover how the Marquesas Islands acquired
their fauna, after presenting as much available biological, geographical, and
geological evidence as space permits.

The Marquesas Islands are farther from continents than any others except
Mangareva. The ten islands are clearly remnants of the summits of volcanoes,
which on geological evidence alone may date only from the Pliocene, though
of relatively great age among mid-Pacific islands. The marine fauna is little
known and apparently relatively meager because of adverse ecological con-
ditions. Among endemic land animals only the Amphipoda, Isopoda, Insecta,
Pseudoscorpionida, Araneida, Acarina, Gastropoda, and Aves appear to be
well represented, and among endemic fresh-water animals only some insects.

The history of the Marquesan fauna apparently began not later than the
early Tertiary. Specific endemism is of high degree; island endemism within
the Marquesas is pronounced but only in certain families. Ancient types pre-
dominate in land snails and probably other groups, but an analysis of the
entire fauna, as regards relative antiquity, awaits further data.

The zoogeographical scheme of Wallace and others, in which Oceania is a
subregion of the Australian region, should be abandoned, but no alternative
comprehensive scheme has been proposed. Affinities of Marquesan animals
are predominantly with those in the Society, Austral, Cook, Samoan and
neighboring islands. There are a few significant features common to the Mar-
quesas and Hawaii alone. Ultimate affinities of the Marquesan fauna are
largely Indo-Malayan, a few Australian, almost none Neotropical or New
Zealand. An important group of animals—notably the Partulidae, and their
relatives, the Hawaiian Achatinellidae and Amastridae, the Rhynchophorous
Proterhinus and Rhyncogonus, the Elaterid Pacificola, the “Palaeonesian”
moths of Meyrick—are characteristic of the central Pacific and may constitute
an element distinct from others of known affinity. The term “mid-Pacific” is
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provisionally adopted for this element, but further study may show that
Skottsberg’s name “Old Pacific”, for a floral element of supposed Tertiary
Antarctic origin, is applicable.

The assumption that extensive central Pacific lands existed until sub-
merged in the Tertiary, and the assumption of oceanic origin for all islands
within the Pacific depression are discussed and almost incontrovertible argu-
ments for and against each view are presented. The paper concludes with
an outline of the probable history of the Marquesan fauna, first by assuming
land connections and second by assuming transoceanic dispersal alone.
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Ablepharus boutonii............
Accacia koa..............
Acridotheres tristis
Acronothrus nukuhivae........
Acrotelsella producta........
Aedes scutellaris ..oooooeeeeenc.
Aethessa
Aglycideres setifer ....

badius

wollastoni ...
Amalochrysa
Aneurina
Anguilla
Anisops tahitiensis.................
Anomoterga tahuata..........
Anoplius spirohirtus.. .
Aphis mumfordi........cooonoeee.
Apis mellifica.......
Apororhynchus hemignathi....
Apulvillus
Argilus indignus..
Argyroxiphium ..
Ariadna
Artocorisa blackburni..
Ascaris lumbricoides............

Aspithra (see Ernophthora)
Asteia 58
Astelia 19
Asymphorodes ...... 17, 48
Atella marquesana.............47, 48
geberti ..o 48
Atherigona excisa. . 59
ustipennis .......... . 59
Atya serrata ... 36
Aufidus 47
Banza 40
Bolothrips oo 43
Bryanina inana............ 62
Bueno palpipes... .- 43
Bunostoma ... . 58
Buxtonia ....... .52
Bythoscopus .. . 45
Caecula polyphthalmus .......... 62
Calotettix ... 45
Caridina weberi..ooeeeeee 36
Tapaensis ... 36
Ceratinoptera tropaia... . 39
Chaetodacus .ooocoeeeene. . 57
Chelisoches morio. 38
Chilocryptus woeeeeeeeeeeeeeeeeeene 57

Chloeon samoense....................

Chrysopa basalis........ccoooecoen.
delmasi
flaveola

Cicadula

Cicaduloida .......................

Cis collenettei .

Cladochaeta

Coelonotus platyrhynchus......

Coenagrion interruptum..........

Coenolispa erratica.

Collocalia ocista..........

Conocephalus tridens.

Conopoderas
caffra
mendanae

Cophonemobius .

Coptotermes formosanus........
pacificus

Coriphilus ........ 65, 67
ultramarinus ... 65
Crocodilus maximus............... 63

Crossostylis biflora ...
Cryptotermes dolei
hermsi
piceatus
Cryptothrips
Ctenocephalides canis
felis
Ctenolepisma reducta
Culex atriceps

fatigans .......

samoensis ............. .
Cyphogastra bedoci ............... 49

similis 49

taitina 49
Cypretta nukuhivana.............. 35
Cyrtandra ..o 26
Cyrtandroidea _.................... 69

Dacus perfusus ...................
Danaida plexippus .
Demigretta sacra
Dennyus distinctus
Dichelopa -.ooooeooeoeoe...
Dicladochaeta
Dicyrtoma insularis
Didunculus ..ocueeee.e.
Diocalandra taitensis
Drosophila
Dryadomorpha

Echinanura

o1
Pace
Echinodillo ...ovomreeeeeec. 36, 68
montanum ...... ... 36
Elenchus melanias .. 52
Eleotris fusca ..ooocooooeoeeeee.. 62
Emballonura semicaudata .... 67
Emoia cyanura .......ooaeeee......
Empoasca ............
Engyrus bibroni
Enterobius vermicularis ........ 34

Ernophthora
Euborellia annulipes.
Eucarobius
Fuxesta hyalinipennis

Fatuhivella colorata................
marmorata

Filaria bancrofti .34
Fregata minor .. .. 59
Freycinetia ..o 24
Galaxias neocaledonicus ........ 63

Gallicolumba rubescens...
Gallus gallus
Gehyra oceanica
Geogarypus
Germalus

unicolor
Gleichenia linearis........ 25, 26, 78
Glyptotermes xantholabrum.. 41
Gonomyia,
Graffea crouanii.
Gunnera

Haematopinus suis....ocooee.....

Halcyon
godeffroyi ....oooooeereee 42, 65
Halictus 54
Hanseniella orientalis .. .. 36
Hecamede ..o 58
Hemicordulia mumfordi ........ 43
Hemidactylus garnotii............ 63
Hemiphyllodactylus leuco-
15 (ot oSN 63, 64, 73
Heterodoxa oo 57
Heteroscelus incanus ............. 66
Hibiscus 25
tiliaceus ...ooooooieiee 26, 78
Hirundo tahitica........ccco........ 66
Hivaoa .o .60, 68
Homoneura hawaiiensis.......... 57
Hoplopleura oenomydis.......... 42
pacificus .o 12
Hormurus australiae ... 60
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PacE Pace Pace
Hyalina vaihiriae ... 35 | Mugil macrolepis ..o 62 | Pedicultis humanus ............... 42
Hydra Muraena mauritiana ............. 62 | Perissoneura diversipennis.... 57
Hydrotetrix ...cocoeeeeees Mus exulans ....ccoeoereeeececeees 59 { Peropus mutilatus........co.oco.... 63
aspera Musca domestica ...oeoeceeecee 59 | Pheidole megacephala........ 27, 48
cheesmanae SOTDENS oo 59 | Philaemon minutus.... .. 35
marquesana ... Mycodrosophila halterata...... 58 | Philoscia fasciata...... . 36
Hypotimnas bolina .....ccoveecec 47 Phisis marquesana .... .. 40
Nabis capsiformis.....ccceceeeeeen- 44 | Phthirius pubis......ocooveeerrncne. 42
Tlex 26 | Nanolobus —-.eoceeeeeereaccecarecnee 49 | Pinarolestes ....oooeoereeenne. 66
Ischiodona scutellaris........... 57 | Navicella ool 62 | Pipunculus .o 57
Isolepisma mumfordi Neanura 37| Pison 54
Isometrus europaeus Neocymus insularis ............. 44 | Pisonia 25
Isoneurothrips ....ooeeecee 42-43 | Neohydrella .ooooororriieeees 58 | Placostylus oo 16
Neoscatella " Pleiona tayauti .......... .. 49
Kalotermes immigrans .....41, 75| Neotermes connexus Plumatella emarginata.. .35
rapae 41| Neritina Pluvialis dominicus ...... .. 66
Koenenia ........... ... 60| Nesiotizetes .oeeorcrccecoecncuenen 68 | Polistes .ooeoeoeeeeeeeeeeenemeneenceenns 54
Kuchinga remota .oooeeerveeeeee 39 | Nesomicromus marquesanus 52 | Polyplax spinulosa -..cccccoceaue 42
Nesoniella .......ooooreeeeeereaecens 45 | Pomarea .......coooocomreenn. 65, 66, 67
Labia curvicauda ......ceeeeeeeen Nesophyla oevrecerreecrcommecceeae 45! iphis 65
dubronyi ..o Nesosteles .oooorrrcrevcneeas 45| mendozae ....ooeeeeeeenne 65
Pilicornis ..o Nicoletia meinerti......coeweees 37| nigra 65
Laeclaps echidninus Notiocanace ....ooeoecorocce 58| whitneyi ..o 65
hawaiiensis .......o.coceeeend Nukuhiva oo 60, 68| Ponera mumfordi .. .. 53
Lalage Nukuhivella agraecioides ...... 40| perkinsi ...cooooeeeeenee 53, 73
Lallemandia cheesmani.......... 47 | Numenius tahitensis................ 66 | Pontomyia natans.._... .55
fenestratad ooeceoeceeeeeeeeeee Nysius 44| Porzanoidea tabuensis ............ 64
mumfordi .... Prochaetops .oevvoreoceeeeencees 57
Lamprochernes .. Odynerus oeeecececcererenae 54| Prorhinotermes inopinatus .... 41
Lasiurus semotus .....cocoeeeeeeeas Oestrus OVIS wooooooeeeeeeceeeeccnes 58| Prosopis oo 54
Leiolopisma noctua, ..o Oliarus : 46 | Proterhinus ... :
Lepidodactylus lugubris... Oligotoma insularis............... 42} e 50,'52, 70, 74, 76, 78, 79
Lepidosaphes marginata ........ vosseleri adamsom_ ------------------------------ 5
Libythea collenettei .............. Oophorus instabilis ... 49 mumfgrdl .
Ligia vitiensis ..occooecoeorocecee Ootua antennata .......cc.... 39 phoenix ..
Limnophora ..o Ophyra chalcogaster .............. 59| 5amoanus ...........
Listrophoroides expansus..... 61| trochanterata .....o.oooeeoee 59 | Pseudagrion demorsum .
Oratemnus  ....o.coeeereecerecceconee 60 | Pteropus oo
Mareta 39 | Orchestia floresiana ... 35| Ptilopus oo
Mareting .oooeececreercececceeceee 39| marquesana .......... dupetithouarsi .........c 42
Marquesadacus . ... 57| Ortmannia alluaudi tristrami ....ooooeeees
Marquesia ...... Oxybelus utoroae Ptochiomera caeca ..
Marquisea .. castanea ...
Megalomus ...ooceeereeeereeeecane Pacificola....cooeoee.. 49, 69, 74, 79| Pulex irritans .......... .
Meganurida oo 37| compta .
Melanagromyza marquesana.. 58| obscura | Rattus 59-60
Melania 62| vitiensis hawaiiensis...42, 59, 60, 67, 68
Mestolobes ............. .. 17 | Palaemon dispar ......cceoceeeees 361 exulans oo 59, 67
Metioche tahitensis ..... .. 40| lar Reduvioltts ..o
Metrosideros collina .......... 25, 26| latimanus eoooocooeoieens Rhabditis coarctata....
Microcerotermes peraffinis.... 41 | Paraschelobates Rhaphidophora
Microblatta uapou Paroxyna sororcula ................ 57 | Rhyncogonus —......ccocece X
Microgonus weoceoeeeeeeeeeeeees Partula 12, 621 50, 51, 52, 69, 70, 74, 76, 78, 79
oodemaformis ... Paspalum conjugatum ............ 27| walkeri .ooeeeeeeanen 51
Morinda citrifolia Patanga pinchoti ..oooveveeeeveeneee 391 Rosenwaldia ..ocoovmneeeeeeeecereeee 58
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Rugitermes athertoni ............ 41
Sandalodes -..coereerrenceaad 60, 72
Sapindus 25
Sarcophaga taitensis......c..ove.ne 58
Scaptomyza, woeeeemooveeeeecercneees 58
Scatella 58
Sceliphron caementarium...... 53
Scheloribates .......ccooeeeeeeeeecee 68
Sclerotheca ....ooeoeoreermecranenes 26, 58
Scolyticts oo 50
Scoparia.........
Scophoiduling .o.ooooeoooceeeeeee 3
Sericanura .......oocoeeercceeennas 37
Serresitts .omorerecueneeenenead 64, 67

galeatts oo 64
Sicyopterus marquesensis ...... 62
Sierola
Simulium oo

adamsoni ...

buissoni ...

cheesmanae

oviceps ......

tahitiense ......oocooeoeceieeee

Pace

Spaniotoma ..o, 55
Sphingolabis hawaiiensis........ 38
Spongilla gilsoni ..o 34
Stegana 58
Stiphoden elegans.......c.coooreuue. 62
Styloconops albiventris .._..... 55
Sus vittatus .o 42
Tabanus samoensis .............. 56
Tachysphex fanuiensis..... ... 53
Tahitina mumfordi ..... - 40
Talitrus sylvaticus... .. 35
Thespesia . eeeeoeeeeeeeeenen 25
Todirampus ... 65, 66
tutus 65
Tridentodillo .ooeeveeeee 36, 68
5qUamMosus ...... ... 36
Trioza alifumosa.... . 46
alipellucida .ol .. 46
Trogophloeus mumfordi ........ 49
Trigonops spongicollis .......... 52

Trypanea simplex
Typhlops

93
Pace
Uahtka oo 60, 68
Uapot oo 60, 68
Urodynamis tahitensis............ 66
Vaccinium cereum.................. 26
Valanga marquesana .............. 39
stercoraria ...oocooeeeeeeeeeene. 39
Vanessa tammeamea .............. 47
Vitrina 69
Volucella 0besa covmeemererrrcceenens 57
Weinmannia marquesana ...... 25
parviflora ..o 25
Xenopsylla cheopis ...ccoeev.ee 59
hawaiiensis
VESIOLES <oereceececceececmeccenns
vexabilis .o
Xylocopa blackburni ............ 54
Zorotypus buxtoni ......o.c....... 42
ZOSEETODS --eeccrecemeemsaeeeemececeenn 66





