



























































































































































































































































































































































































































































































































































Tropical rain forests serve as nutrient reservoirsor "filtering" ecosystems (Fittkau and Klinge, 1973). In
such nutrient poorenvironments, mechanisms are developedtoretain nutrients in the community, as
forexamplein well developedmycorhiza, which "clothe" the rootsand leaf litter. Epiphyticplants also
intercept nutrients from rain water which course down the trunks and the branches of trees.

The ecosystems on young tropical and subtropical islands have a simpler animal community which
displays the dominance of single taxa and division of the community into vertical strata by canopy
layer. '

Unlike old islands, where the animal biotas display similar features, on youngislands geology plays
an important role in determining animal community structure and total animal biomass. On young
coralislands the biomasswas between 3 and 10times lowerthan on volcanicislands of similar age. The
lithology of volcanicislands is such that the soils are rich in nutrients. Moisture retention is also high

‘and results in high primary and secondary production. In the high altitude ecosystems of Raoul the
total animal biomass was between 80 and 110 g m2 (dry weight), which is one of the highest values
recorded anywhere in the world.

When compared with volcanicislands, young coral islands have an unusual community structure: the
biomass of vertebrates is relatively high (about 5%) as is the biomass of surface active forms (25%). In
addition the biomass of predators is also high and saprophytic forms are relatively less important. On
young volcanic islands there is a dominance of invertebrates (99.9%) mostly consisting of soil
inhabitants (99.0%) and saprophytic forms (98.1%) (see Table 36).

Despite considerable differences in total animal biomass, the ecosystems of youngislands have some
general features in common: simplified community structure; and accumulation of organic matter in
the form of semi-decomposed plant remains (litter, amorphous semi-peaty soil organics). These
functional peculiarities are also characteristic of many "immature” ecosystemsin temperate latitudes.

The high populations of herbivores may be seen as a consequence of either the dynamics of natural
ecosystems or of those in an early stage of succession (Zlotin, 1977; Zlotin and Khodashova, 1974;
Raspopov and Rafes, 1978).

In young island ecosystems of the tropics, as well as in many ecosystems in temperate latitudes, the
interactions between the primary and secondary producersare less directly linked than in older, more
complex systems. Ecosystems of ancient islands (as well as those of mature tropical forests on the
continent) on the other hand are characterized by more complex linkages between the biotic
components of the ecosystem. Regulation of heterotrophic processes occurs at a population level,
through direct trophicrelationships, thus decreasing the lossesof matterand energy tothe decomposer
food chain. This results in greater complexity and stability of the community structure. :

In conclusion it would appear that one of the important determining factors in the organization of
island ecosystems and their biotic complexes is the age of the island. Ecosystem age'is also important
in determining the maturity of ecosystemsin the temperate belt, butin the tropics, ecosystem maturity
seems to be achieved more rapidly. a
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CHAPTER IX. NOTES ON THE FAUNA AND ZOOGEOGRAPHY
OF THE LEAF BEETLES (COLEOPTERA; CHRYSOMELIDAE) OF OCEANIA

L. MEDVEDEV

INTRODUCTION

During the sixth voyage of the Research Vessel "Callisto” Yu. I. Chernov! collected interesting -
observations and specimens of the leaf beetles of Oceania. Although only a limited number of
species (eight) were collected on this expedition, two genera and four species turned out to be new
to science, and one species was found on Kermadec Island for the first time. The study of the
material naturally stimulated the author to present some general characteristics of the leaf beetle
fauna in Oceania and to analyze their zoogeography. Descriptions of the new forms are given
elsewhere (Medvedev, 1979).

RESULTS
SPECIES OF CHRYSOMELIDAE COLLECTED DURINC THE "CALLISTO" VOYAGE

Subfamily: Eumolpinae.
Phyparida dispar Bryant, 1925.
Locality: Fiji, Viti Levu island, 20 January 1977, 1 female.

This species is an endemic of Fiji found on the islands of Viti Levu and Vanua Levu. The genus
is widespread in the Indo-Malayan and Australian regions, where itis very diverse, particularly in
Indonesia, New Guinea and Australia, although other species are widespread in Oceania. On Fiji
the genus is represented by ten endemic species.

. Demotina vitiensis Bryant, 1931.
Locality: Fiji, Viti Levu, Suva district, January 1977, 1 female.

An endemic of Fiji known on the islands of Viti Levu, Ovalauy, Vanua Levu, and Lau. This
Indo-Malayan genus is represented by numerous species in East, South and Southeast Asia (India
having about 10 species; China about 12; Japan, 5; Indonesia, 11); it has not been recorded from
New Guinea and Australia. Within Oceania 19 species are known on Fiji and one from Christmas
Island in Central Polynesia.

Scelodontina suvensis Medvedev, 1979.
Locality: Fiji, Viti Levu, Suva district, January 1977, 1 female.

This genus is closely related to the Indo-Malayan genus, Scelodonta, and to the Fijian endemic
genus, Epinodostoma.

Subfamily: Galerucinae.
Metrioidea signatipennis signatipennis Fairmaire.
Locality: Fiji, Viti Levu, Suva district, January 1977, 1 female.

An endemic Fijian species with three recognizable subspecies of which the nominative one is
known from Viti Levu and Ovalau. The genus, which is sometimes considered as a subgenus of

11 take this chance to express my sincere thanks to Yu. I. Chernov for making available to me the material that served as
a basis for this work.
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Monolepta, includes two other species (one found in Ceylon and one in Malacca and Sumatra), and
may be considered to be an Indo-Malayan derivative.

Monolepta bagamanica Medvedev, 1979.
Locality: Louisiade Archipelago, Bagaman Island, December 1976, 2 females.

This species differs from all the New Guinea and North Australian species in coloration and is an
endemic of the Louisiade Archipelago. The large genus, Monolepta, has radiated widely forming
about 500 species, and representatives are common in the Old World including many forms with
limited distribution.

Subfamily: New Species, Medvedev, 1979.
Locality: Louisiade Archipelago.

The discovery of a new endemic genus on the archipelago, which adjoins New Guinea, but does
not have an analog on it, is remarkable. The morphological features of this genus are also unique.
The most distinctive feature is the structure of the male’s pronotum, having at its base a high
saddle shaped protuberance. Unfortunately, the morphology of the female is unknown, but one
can be quite positive that this protuberance is a secondary sexual character characteristic of males.
Among the representatives of the sub-family there are many forms with very distinctive secondary
sexual structures, which serve as important taxonomic characters for distinguishing species and
genera. In all other genera, secondary sexual structures are- confined to the head, including
differences in antennae, elytra or the abdomen. In respect of these pronontal structures the new
genus is quite different. The biological function and significance of this protuberance remains
unclear. It cannot be considered as part of a scent producing apparatus since it lacks the ducts and
lubricating apparatus of odoriferous glands.

Subfamily: Alticinae.
Chaetocnema luisiadae L.Medvedev, 1979.
Locality: Louisiade Archipelago, Bagaman Island, 12 December 1976, 16 specimens.

This new species seems to be endemic to the Louisiade Archipelago and is quite distinct from the
two other species in the genus known from New Guinea, and from the North-Australian species.
The characteristic metallic coloration brings it close to the species from South Australia, but
morphologically it cannot be a derivative of the Australian fauna. It differs from representatives
of the genus in New Guinea and Australia by a considerable reduction of elytra and the humeral
protuberances. These features suggest that this species has an insular origin.

The genus is practically world-wide in distribution, and elsewhere in Oceania one species is known
from New Caledonia. A North American species has recently been recorded from Hawaii and
Guam.

Psylliodes solanae Brown, 1910.
Locality: Kermadec Archipelago, Raoul Island, 29 January 1977, 14 specimens.

This species was previously known only from New Zealand, but was discovered on Kermadec by
the expedition, and may be a recent, accidental introduction to the island, as many species in this
genus are agricultural pests.

This genus is also found worldwide, and seven species are known from Oceania. They are
distributed as follows: Micronesia, one endemic species closely related to the common Japanese
species; New Caledonia, one endemic species and one species in common with Vanuatu; Fiji, two
endemic species; one Australian species has been found on Lord Howe and Norfolk islands, where
it forms different varieties on each island possibly, of subspecific rank.
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DISCUSSION

Chrysomelidae are poorly represented in Oceania and have patchy distributions in the region.
They were completely absent from the islands of Hawaii until recently introduced. There are a few
archipelagoes with over a hundred species, but on most, the number of species is limited to several
dozen. The low species diversity on atolls is likely due to the harsh environment with high
salinity, as is also true of the coastal strips of some of the high islands. Many chrysomelids are
highly host specific and the impoverished flora of the islands may also contribute to the difficulty
chrysomelids have in establishing populations on isolated islands (Gressitt, 1955).

Another characteristic of the Oceanian Chrysomelidae is the limited number of subfamilies
characteristic of the region (Table 37). Of 17 subfamilies in the Indo-Malay fauna, only 7 are found
in Oceania, and only 5 are widespread having a considerable number of species. In contrast, in
Japan 16 subfamilies are known; in South China, 15; in New Guinea, 14; in Australia, 11; and even
in the insular fauna of the Ryukyu Islands, there are 13.

Table 37. Percentage of species in the principal subfamilies of Chrysomelidae.

Subfamilies Micronesia Fiji ~ Samoa Japan Ryukyu South New  Australia
‘ China Guinea

Cricerinae - - - 6 3 6 1 1
Cryptocephalinae 10 12 15 8 3 13 3 30
Eumolpinae 20 50 36 8 16 16 36 15
Chryaomelidae - 1 5 9 3 6 2 35
Galerucinae 15 12 20 18 15 22 19 10
Alticinae 35 21 15 29 42 19 24 5
Hispinae 20 15 10 2 2 8 8 1
Cassidinae - - - 6 8 4 4 1.5

The predominantly tropical subfamilies, the Sagrinae, Megalopodinae, Chlamisinae, and
Lamprosomatnae are absent, as is the Holarctic hygrophilous Donaciinae which penetrates far into
tropical Asia.

The subfamily Criocerinae, which is a very significant element of the tropical Asian fauna and
includes many serious pests, is represented in Oceania by only four species. Of these, two belong
to the large genus, Lema; one, in New Caledonia, one in the Bismarck Archipelago. The remaining
two species from New Caledonia belong to the relic genus, Stethopathys, which includes one
additional species from New Guinea and one from Australia. In the Philippines there are 12 species
of Lema (Medvedev, 1975). The Indo-Malay subfamily Clytrinae is also absent in Oceania. In the
Philippines it is represented by 4 genera and 16 species, of which 15 are endemic. This subfamily
is taxonomically very closely related to the Cryptocephalinae, a subfamily which is widespread in
Oceania; thus its absence from Oceania may be explained in terms of ecological/geographical
replacement.

Except for two species, the subfamily Cassidinae is absent from the region. One is present only

on Guam, in the western part of Oceania, and the second is a pest of sweet potatoes, which has
been spread to most of Oceania by people in recent decades. The subfamily Chrysomelinae
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includes only two species from a regionally widespread genera, although the diversity of this group
is high in the Indo-Malay region with several dozen endemic genera in New Guinea and Australia.

The following subfamilies are truly typical of Oceanian leaf beetle faunas: Cryptocephalinae,
Eumolpinae, Galerucinae, Alticinae, and Hispinae. Species from these groups comprise more than
90% of the chrysomelid fauna of three oceanian archipelagoes (Table 38). In comparison the
continental areas of South China and Australia have only 60-65% of their fauna in these
subfamilies, a proportion that increases to 70-75% in Japan, the Ryukyus and New Guinea. The
fauna of the Ryukyus is structurally quite similar to that of Japan, even though the environment
of the Ryukyus is more similar to that of the oceanic islands. This would appear to indicate that
the lack of certain groups in Oceania is due more to poor dispersal abilities rather than to
unsuitable environments.

Table 38. Geographical distribution of the Chrysomelidae subfamilies and the number of species
in Oceania and the adjoining territories (after Kimoto, 1966 with some changes).

Subfamilies Micronesia Fiji Samoa Japan Ryukyu South™ New Australia
‘ China Guinea

Sagrinae - - - - - 11 8 63
Orsodacninae - - - 1 - - - -
Zeugophorinae - - - 7 2 5 - -
Megalopodinae - - - 1 - 23 8 -
Donaciinae - - - 14 1 8 4 8
Criocerinae - - - 25 4 70 40 46
Synetinae - - - 1 - - - -
Clytrinae = - - - - 7 3 31 20 4
Cryptocephalinae 3 17 3 33 4 92 120 1200
Chlamisinae - - - 9 2 38 40 -
Lamprosomatinae - - - 5 2 5 9 -
Eumolpinae 9 69 9 32 20 188 1440 590
Chrysomelinae - 1 1 34 4 76 72 1390
Galerucinae 7 19 4 71 19 269 760 408
Alticinae 11 29 3 113 55 228 960 190
Hispinae 6 2 2 9 3 97 320 38
Cassidinae 2 - 1 21 10 63 200 63
Total 38 137 22 383 129 1,194 400 4,000

Of the five subfamilies characteristic of Oceania only the Hispinae and Alticinae have been well
studied, and are considered below in greater detail. : :

The Hispinae in Oceania are represented by 5 tribes, 21 genera and 62 species (Table 39). In
comparison, the Philippines has 138 species representing 10 tribes, and 20 genera. Of the species
in Oceania over half of the genera (11 of 21) and 83% of the species (52 of 62) are endemic. The
majority of the endemic species (46) occur only on one island. One species, endemic to Oceania,
is found in Fiji, Samoa, and Tonga, but it is possible that it has been accidentally introduced from
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one island to the other two. Of 10 non-endemic species, 9 are in common with New Guinea, while
in Oceania they are mainly met with on the Bismarck Archipelago (seven species) and on the
Solomon Islands (two species). Only one species, Brontispa longissimia which damages coconut
palms, has an extensive distribution covering Java, Sulawesi (Celebes), Moluccas, New Guinea, the
Cape York Peninsula of Australia, and in Oceania, the Bismarck Archipelago, Solomon Islands,
Vanuatu, and New Caledonia. In recent years this species has also spread to Tahiti and Samoa.
The Hispinae of Oceania are characterized by clear Indo-Malay generic relations, including even
those of southern islands such as Norfolk and Lord Howe. Australian elements are completely
absent, although the Indo-Malayan genera also penetrates northern Australia. Typical Australian
genera are of low diversity, are primitive and, apparently, cannot compete with the more
competitive Indo-Malay species.

Table 39. Distribution of Genera and Number of Species of Hispinae in Oceania (after Gressitt,
1957, Uman, 1966, 1966, with changes).

Islands! A B C D E F G H I J K L M N

Genera

Octodonta 1 + o+ +

Bronthispa 3 i 1 1 2 1 1 1 + + o+
Caledonispa 2

Plesispa 1 + o+ + o+
Oxycephala 2 ‘

Aulostyrax 3

Calamispa
Callistola 3 3 2 + +
Isopedispa

Torquispa

Stephanispa

Teretrispa

Cyperispa 2
Enischnispa
Pharangispa
Promecotheca
Gonophora
Aspidispa

Dactylispa

Dicladispa

Hispellinus

—

[N S A (I (]

— e e e D) D
+
+
+
+
+
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_
+

+ 4+ 4+ 4+
+
+

Total Genera 2 12 9 3 6 1
Endemic Genera - 2 4
Species 6 16 24
Endemic Species € 8 21

[
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'

12 2
11 1

o
e
o
oo

'Key to Symbols: A. Micronesia; B. Bismarck Archipelago; C. Solomon Islands; D. Vanuatu-Santa Cruz;
E. New Caledonia; F. Fiji; G. Norfolk; H. Lord Howe; 1. Central Polynesia; J. SE Asia; K. Indonesial. .
Philippines; M. New Guinea; N. Australia.
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Individual subregions of Oceania differ from each other in generic diversity and in the degree of
endemism. The Bismarck Archipelago, for instance, has a substantial set of species and genera in
common with New Guinea. The Solomon Islands are richer with a higher percentage of endemics,
while the comparatively impoverished fauna of New Caledonia is characterized by a high rate of
endemism and may be considered to be an ancient faunal grouping. The fauna of Polynesia is
poor and lacks endemics. In Hawaii, the only species present was introduced from Micronesia no
more than five years ago, and in southeastern Polynesia and New Zealand there are no
representatives of this subfamily. Still older zoogeographic links are displayed by this group, as
mentioned by Gressitt (1957). The genus Brontispa is absent on the Asian continent, but it is
known on the islands of Mauritius and Rodriges in the Indian Ocean. Enischnispa is taxonomically
very close to the genus Rhabdotohispa from the Seychelles.

The New Guinea and the Australian leaf beetle faunas are mainly related to those of Madagascar,
and thus they may represent relics of an ancient Gondwanaland fauna. Members of the subfamily
Hispinae are almost exclusively associated with monocotyledons, but in Oceania and New Guinea
in particular;, no species have been found en bamboo, unlike the situation in Southeast Asia, where
numerous species are associated with these plants.

The biogeography of the Alticinae in Oceania is somewhat different from that of the Hispinae,
although comparisons between these subfamilies cannot be fully made because the Alticinae of
New Guinea and Western Melanesia have not been completely detailed. For the portion of
Oceania which has been reviewed (Samuelson 1973), only 6 out of 26 genera (23%) in this
subfamily are endemic to Oceania, but 83 of 97 species (85%) were endemic. Of the endemic
species, 53 are confined to single islands.

The Oceanian Alticinae are predominantly Oriental in origin, and many of the species in Oceania
can be directly related to Oriental elements. In other cases, lineages seem to have differentiated
in the Papuan subregion before spreading further. Only the faunas of the Solomons and New
Caledonia seem to contain species of Australian derivation.

The fauna of New Zealand, Norfolk and Lord Howe islands appear to be relicts of long duration.
The New Caledonian fauna is most clearly related to Australo-Papuan lineages. Most species seem
to have reached Oceania in steps from the Orient to New Guinea, outwards towards the Solomons,
then to Fiji and beyond. Considerable filtering has taken place at each step, and radiation has
occurred on the larger islands. The fauna of Western Micronesia has elements which seem to have
arrived in the region directly from Asia, without passing through the filter of the Papuan region.
Several species have obviously been dispersed around the Pacific since the advent of man. These
include 2 species of New World origin, which have arrived in Hawaii only since World War IL

THE CHRYSOMELIDAE OF MICRONESIA

As well as considering individual subfamilies of Chrysomelidae, it is worthwhile discussing the
fauna of individual sub-regions, in particular, those of Micronesia and Fiji which have been well
studied. The Chrysomelidae of Micronesia include 38 species in 6 subfamilies (Table 40), of which
Cassidinae have been introduced in historical time (Gressitt 1955). Since then several other species
have been introduced to the region or moved among islands.

Of the 17 genera there is not, however, a single endemic genus, while of the 26 species endemic
to the region, 16 are endemic to single islands. At least 7 species have been brought to the islands
by man, and are pests of agricultural crops including sweet potatoes, Cucurbitaceae and
Leguminaceae. The comparatively low generic endemism of the southern Mariana Islands is
explained by the fact that since 1945 at least 5 species have been introduced to Guam. If these
recent introductions are ignored then the percentage of endemism is around 60%, and thus
comparable with other islands.
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