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Earth is the unique planet, which is filled with a large variety and number of life. Recent active planetary expeditions and tele-
scopic observations of extrasolar planets suggest allow us to expect possibility of life in other planets. But, presence of metazoe
distinguishes biosphere of the earth from others. Conventional idea suggests that Metazoa suddenly appeared and drastice
evolved in early Cambrian around 530 Ma, so-called Cambrian explosion. But, recent paleontological investigations in the Neo:
proterozoic showed some metazoan of sponges and cnidarian already appeared in the Ediacaran, and support cryptic emerge
and early evolution of Metazoa in the Ediacaran. But, presence of such as the Chengjiang Lagerstatten provides the opportuni
of well-preserved, various fossils, and constrains timing and rate of biological evolution.

The Chengjiang fauna comprises sponges, arthropods, cnidarian, echinoderms, molluscs, chordates and others, and is a |
milestone to study early evolution of Metazoa. Some fossils still preserve biological tissue including eyes, gats, gills, notochords
and others (e.g. Shu, 2008, Gondwana Research). But, most Chengjiang fossils are severely compressed so that their thicknes
less than millimeters. In addition, key fossils are too few to observe internal cutting planes of the fossils. As a result, the interna
structures are still obscure.

Recent X-ray micro-CT analyses of the microfossils yielded new methods to observe the internal structures (e.g. Donoghu
et al., 2006, Nature). Compared with microscopic and SEM observations, this technique has two advantages of nondestructi
analyses on any cross-sections of internal structures. We obtained preliminary observations of three-dimensional structures of tl
Chengjiang fossils including an echinoderm, a fish, arthropods with/without eggs, a mollusk, and a brachiopod with Synchrotror
X-ray micro-CT at SPring-8 (beam line: BL20B2). The fossils range from 5 mm to 3 cm across in their sizes, whereas the host
rocks ranges from ca. 5mm to 1.5 cm thick. The fossils are exposed on the surface of pale-brownish shales. The synchrotron C
observations shows it is possible to identify the fossils on the rocks with the CT images possibly because the fossils have highe
density than the mother rocks. The thickness of the fossils is less than millimeters. It is easier to observe the fossils on thinne
rocks compared with their sizes. Although preliminary, the three dimensional observation of the echinoderm, which possesse
gill-like structures, shows a relict of internal cavity. Because the thickness of host rocks is thin, we could observe the structure:
of the arthropod, named as Isoxys, and the brachiopod, too. The synchrotron micro-CT technique provides a convenient an
effective observation of internal structures for even completely compressed fossils.

00000:0000,000000,SPring-800000000000
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The ferruginous ocean in the Ediacaran; evidence from iron isotope ratios in pyrite.
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The Latest Proterozoic records some important events through the Earth history. Large multi-cellular animal first appearec
and some severe glaciation (Snowball Earth) occurred during this period. Recent geological studies (e. g. Hoffman and Schra
2002) focus on re-appearances of BIF in the strata during the Latest Proterozoic. Iron is one of the essential elements for tr
life and sensitive to redox condition in seawater. Therefore, decoding iron cycle provide important information when discussing
biological evolutions and ocean environments. The paleo-oceanic iron cycle is revealed by iron isotope ratios of iron-bearing
minerals (e.g. Rouxel et al., 2005; Nishizawa et al., 2010).

South China is one of the best places for decoding surface environments during the Ediacaran, the last period of the Late
Proterozoic. The Ediacaran to Cambrian successions are widely distributed and contain many fossils. We carried out on-lan
drilling of the Ediacaran to Cambrian sedimentary succession in Three Gorges, South China. The drill-sampling allows us tc
minimize the effect of secondary alteration and oxidation on the surface and to make a very continuous chemostratigraphy ¢
intervals of centimeters. We analyzed iron isotope ratios (56Fe/54Fe) of sulfide minerals (pyrite) in the drill cores, using fs-LA-
MC-ICP-MS at Kyoto University.

The results show large variations in iron isotope ratios, from -1.3 to +1.0 permil, through the Ediacaran. These high values
over +0.5 permil, require a partial oxidation of ferrous iron in the seawater, which indicates that the Ediacaran seawater hat
been ferruginous (ferrous iron-rich). Previously, most researchers have thought that iron was depleted in the seawater after 1
Ga. However, our results show opposite consideration to traditional recognition. Iron concentration locally changes according
to water depth and tectonic setting. Therefore, it is future task to demonstrate that the ferruginous condition acquired in Thre:
Gorges reflect global ocean environment.
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Sulfur cycling constrained from speciation and isotope analyses of 3.2 Ga black shale re
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In the Late Archean (3.0 to 2.5 Ga), Earth tectonic and climatic systems may have changed fundamentaly. The earliest know
glaciation ("2.9Ga) is recorded in the Mozaan Group of South Africa (Pongola glaciation; Young et al., 1998). Also, in the earliest
Proterozoic, Snowball Earth event is recorded in the Huronian Supergroup of Ontario, Canada ("2.4Ga; Young et al., 2001). O
the other hand, rise of atmospheric oxygen have been reported ("2.3Ga) based on several geologial evidences such as deposi
of banded iron formation, and mass independent isotopic fractionation of sulfur isotopes (S-MIF) and its dissapearence (Farqual
et al., 2000). These changes may reflect redox perturbation of atmosphere and ocean. However, almost the Late Archean S-M
record so far came from Pilbara and Kaapvaal cratons, that may have been a single continent (Vaalbara) at that time (de Koc
et al., 2009). Thus the observed S-MIF and glaciation event may possibly reflect local environment. It is important to test the
globalism of these climatic signatures.

We studied late Archean volcano-sedimentary sequence of the Dharwar Supergroup, occcured in the Chitradurga schist be
Western Dharwar craton. The Chitradurga schist belt consist3diGa green stones (Sargur Group) and overlying 2.9-2.6Ga
volcano-sedimentary sequence (Dharwar Super Group), which are surrounded by 3.273.0 Ga TTG (tonalitic-trondhjemitic-
granodioritic) gneiss (Chadwick et al., 2000; Jayananda et al., 2006). The Supergroup is classified into two major groups (lowe
Bababudan Group and the upper Chitradurga Group).

Our new field mapping and zircon U-Pb dating allows us to reconstruct detailed lithostratigraphy of the Dharwar Supergroup.
The lower unit (post-3.0 Ga) consists of basal conglomerate, stromatolitic carbonate, silici-clastics with diamictite (Talya con-
glomerate), chert/BIF and pillowed basalt in assending order, all of which are older than 2676 Ma magmatic zircon ages from
dacite dyke intruded into the topmost pillowed basalt. The upper unit unconformably overlies the pillow lava, and consists of
conglomerate/sandstone with © 2633 Ma detrital zircons, komatiite lava, BIF and silici-clastic sequence with mafic volcanics.

Talya conglomerate has been considered to be a basal conglomerate defining the boundary between Bababudan and Chitradt
Groups. Based on our field observation, however, The Talya conglomerate occurs as lenz within thick pelite unit and show di
amictite texture possibly glacial in origin.. Detrital zircon from Bababudan Group shows 3137Ma for the youngest protolith
magmatic ages. Thus, if the Talya diamictite represents glaciation event, this may possibly correspond to the Pongola glaciatio
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