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We have investigated the distribution of chloropigments
including chlorophyll a,  bacteriochlorophyll a, and
bacteriochlorophylls e in suspended particulate matter (SPM)
and benthic microbial mats from a small meromictic lake,
Lake Kaiike, southwest Japan. The lake is characterized by an
existence of an O2/H2S boundary in the water column (around
4.5 m depth) throughout the year. Chloropigments were
identified and quantified by a reversed phase HPLC equipped
with an on-line photodiode array detector and an APCI-MS. In
the water column, concentration of BChl a related to purple
sulfur bacteria (Chromatiaceae) is maximal at the redox
boundary, whereas those of three types of BChl e homologues
(BChls e1, e2, and e3) related to brown-colored green sulfur
bacteria (Chlorobiaceae) are highest at slightly below the
redox boundary. Chl a originated mainly from cyanobacteria
also shows a maximum at the boundary. SPM from below the
redox boundary is characterized by a predominance of BChls
e, whereas little BChl a and Chl a were found. SPM from
deeper part of the anoxic water column is enriched in highly
alkylated BChls e homologues compared with those from the
redox boundary. The depth profile of relative abundance of
BChl e homologues may be due to a physiological response of
Chlorobiaceae to the changes in light intensity and wavelength
along the water depth. Surface sediments from anaerobic
environment were covered by microbial mat characterized by
abundant BChls e. Since they are relatively enriched in highly
alkylated homologue, the BChls e in the microbial mat could
be derived from low light adapted Chlorobiaceae forming the
mat.
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Hawaiian volcanoes are inferred to be derived from a
Hawaiian mantle plume composed of several components such
as depleted upper mantle and recycled slab.  Recent studies
suggest the presence of a component beneath Hawaii with a
bulk composition that is distinct from typical mantle peridotite
and probably contains eclogite from recycled oceanic crust
(e.g. Hauri, 1996).  Tanaka et al. (2002) clearly show that the
Hawaiian shield lavas were generated from at least three end-
member components and their propotion changed with time.
These studies, however, still cannot satisfactorily constrain the
evolution of each mantle plume component. In order to
understand the mantle plume components and the genetic
relationship between mantle xenoliths and Hawaiian lavas,
many petrological and geochemical investigations have been
undertaken (e.g. Sen et al., 2003).  However, controversy still
exists because most of the isotope data are similar to those of
depleted lavas.

In a series of our geochemical studies on Hawaiian
xenoliths and lavas, we found an isotopically depleted mantle
xenolith.  After investigations on the spinel lherzolite xenolith
based on the comprehensive geochemical analysis including 1)
Li-B-Sr-Nd-Pb isotpic compositions and major and trace
element compositions of the whole rock powder, 2) Sr-Nd
isotopic compositions and trace and major element
compositions of individual grains of CPX and OPX,  and 3)
major and trace element analyses with EPMA and SIMS,
respectively, for  CPX and OPX, the evolution of the xenolith
is clearly understood as followes:

The xenolith was originaly a part of the residual mantle
after 3-4% of melt extraction to produce EPR MORB at 80
Ma.  With spreading of the EPR, the residual mantle was
transferred to the hot spot region of Hawaii, then reacted with
magma forming the early stage of the Koolau Shield at 3 Ma.
Finally this mantle was captured and brought to the surface as
a xenolith by the magma of the Honolulu Volcanic Series at
0.6 Ma.
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