Evolution of the earth

Evolution of the life

The Ogasawara Islands are the only place on earth that preserve perfect exposures on land illustrating the evolution of an
island arc over millions of years. They provide insights into the evolutionary history of the earth, especially the
mechanisms behind the formation of continents.
The island arc formation in
the Ogasawara Islands
began with submarine
volcanic activity of boninite.
Layers of boninite pillow lava,
boninite tuff breccias, and
dacite pillow lava (from
bottom to top) are seen in
these 300m-high cliffs. They
show products of volcano for
about two million years from
48 Ma to 46 Ma. Red rock
face (called Heart Rock) is a
large fault and is the
uppermost strata of dacite,
which has sunk more than
100m.

The Ogasawara Islands are peculiar island ecosystems
with many endemic species as a result of unique
processes of evolution, including long-term isolated
evolution and adaptive radiation on the oceanic islands.
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Diversity of genus Ogasawarazo

The endemic weevil genus Ogasawarazo demonstrates speciation by island
group as well as by individual islands. They lost the ability to fly and both arboreal
and ground-dwelling species found on each islands.

South shore of Chichijima Island (Maruberi Bay, Chihiroiwa Rock)
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Dendrocacalia crepidifolia
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This species is an example of
woodiness of herbaceous
species. It is considered that
the woodiness developed in
the course of speciation after
their ancestor species arrived
at the islands.

Boninitic magma was
produced under very specific
temperature-pressure
conditions at the beginning of
subduction of the plate.
Some boninites from the
Ogasawara Islands carry
phenocrysts of clinoenstatite
(white crystal in the picture)
which is often found in
chondrites.

Closeup view of boninite on Mukojima Island

Biodiversity

Diversity of genus Mandarina

Micrograph of boninite showing clinoenstatite
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One of the endemic genera of land snails. Mandarina, has a large number of
endemic species. They show examples of sympatric adaptive radiation and
morphological changes are seen among species reflecting divergent habitats.
They also show asaptive radiation among island groups.

The Ogasawara Islands have a rich diversity of species of fauna and flora, including endemic ones within a very limited area of land. The islands provide habitats
for many endangered species of global significance, and are invaluable for the conservation of biodiversity in the northwest Pacific region.
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Pteropus pselaphon
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Calanthe hattorii
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Cryptoblepharus nigropunctatus
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Calanthe hoshii
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Meterosideros boninensis
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Sula leucogaster
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Boninosuccinea ogasawarae
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Boninena hiraseana chichijimana
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Apalopteron familiare
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Indolestes boninensis
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Elaeocarpus photiniaefolius
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Ogasawarazo lineatus
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Melastoma candidum

var. alessandrense
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Boninthemis insularis
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Rhinogobius sp. BI

