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Model Systems – Molecular Biology

   The nematode C. elegans exhibits all

of the properties of multicellular

organisms – yet it is only 1 mm long,

can be grown as a microorganism, and

all 959 of its cells are readily visible.  It

thus provides the researcher with an

ideal compromise between complexity

and tractability.

                                         C. elegans web site



Hawai`i as a Model System

• Evolution and the origin of species

• Structure and functioning of ecosystems

• The development and sustainability of

      human societies







Islands as Model Systems

• Evolution and the origin of species

• Structure and functioning of ecosystems

• The development and sustainability of

      human societies



Why Ecosystems?

   Relative simplicity.  All basalt, low
diversity, volcanic topography.

   Continuous gradients.  Well-defined
substrate ages, spectacular rainfall gradients.
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Why Ecosystems?

   Relative simplicity.  All basalt, low
diversity, volcanic topography.

   Continuous gradients.  Well-defined
substrate ages, spectacular rainfall gradients.

    Distinctive rock chemistry.  Mantle
source, with isotopic signature from basalt
weathering (determined using element/Nb ratios)
different from the ocean (using 87Sr/86Sr),
continental crust (using 143Nd/144Nd).



Rock, Rain, and Dust

• In young soils, most of the nutrients that forests need
come from the breakdown of lava rock

• Where it’s wet, rock is depleted of most of its nutrients by
a few tens of thousands of years, and most nutrients (not
phosphorus) come from rain and cloudwater

• Phosphorus from lava lasts longer - a good thing,
because there is very little in rain.  However, by 1.5
million yrs most of the phosphorus from rock is gone.
Thereafter, the trickle of dust blown in from Asia (mostly
during Ice Ages) is the most important source of
phosphorus to Hawaiian forests





Islands as Model Systems

• Evolution and the origin of species

• Structure and functioning of ecosystems

• The development and sustainability of

      human societies



Model Systems - Culture

      In the Pacific, history has given us an

unparalleled opportunity to compare what literally

hundreds of societies have wrought, at times in

highly similar environments, at times in strikingly

different ones.  It is not only the range of

environmental variation among isolated Pacific

islands, but also the demonstrable fact that many

societies had common origins, that renders them

such marvelous microcosms – such wonderful

natural and cultural experiments – of history.

                                                      Kirch 2000



Polynesian voyagers arrived in the Hawaiian

Archipelago around A.D. 700-800

Hokule’a off the windward Moloka’i coast



Polynesian Agriculture

- Features of both the society and the land make human-
land interactions more accessible to understanding in
Polynesia than anywhere else

- Hawaiians in particular were great farmers, intensifying
agriculture by very different pathways in the very
different lands that they farmed

- The most significant contrast was irrigated wetland
cultivation (lo`i kalo) versus rain-fed dryland agriculture
(uala and other crops)

- The mode of agricultural production shaped (in part) the
development of society – in Hawai’i as elsewhere
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