erpentinite mud volcanism and exhumation of forearc and lower plate material in the
Mariana convergent margin system (IODP Expedition 366)
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GEOLOGICAL SETTING PRELIMINARY RESULTS: PETROLOGY

[IODP Expedition 366 recovered cores from three serpentinite mud volcanoes atincreasing distances from the Mariana trench along

Site U1497A, drilled at the summit of Fantangisna Seamount, contains among others crustal
sedimentary rocks of probable Pacific plate provenance. These consist of red cherty
limestone breccia, red shale and mud-siltstone transected by a network of very thin (<1 mm)
to well-developed single veins (up to 8 mm) (Fig. 5a and b). Initial investigation revealed that
Figure 4: Representative samples from site U1496. the brecciated limestone clasts contain primary calcite veins, whereas the latest veins are
(a) serpentinized harzburgite; (b) and (c) composed ofaragonite (CaCO3) and barite (BaSQO,).
metadolerite associated with carbonate. At the bottom of the site a seprentinized dunite sample was recovered, containing a several
mm-thick vein made up of analcime (NaAlSi,O4-H20) (Fig. 5¢).
Chemical and isotope composition analyses of the veins would provide information on the
pore fluids and trace element composition through the forearc evolution as well as the
mechanisms of their transport. However, obtaining data on that pointis still in progress.

a south-to-north transect: Yinazao (Blue Moon), Fantangisna (Celestial), and Asut Tesoru (Big Blue) (Fig. 1). These cores consist of
serpentinite mud containing lithic clasts derived from the underlying forearc crust and mantle as well as from the subducting
Pacific Plate. Additionally, in situ pelagic sediments and volcanic ash deposits underlying the serpentinite mud volcanoes were

recovered at Fantangisia. A thin cover of pelagic sediment was found at many sites.
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Figure 1: Location map of Sites on Expedition 366 (U1491 - Cores are, from left to right, U1492A-1H-4, 2-30 cm, U1492A-1H-3, 67-94 cm, canalso occur.
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clasts my represent recycled material from the subducting Pacific plate. However, further
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(a) and (b) cherty limestone breccia; (c)

The main component in all cores is serpentinite mud (Zone 1 in Fig. 2). Ultramafic clasts are the dominant clast type at all of the serpentinized dunite.

seamounts (Zone 4). These are mainly harzburgite (<<5% clinopyroxene) with less common dunite and pyroxenite. The clasts

display serpentinization degrees from 30 to 100%.

Crustal rocks derived from both the underlying forearc crust (Zone 3) and from the subducting Pacific plate (Zones 5 and 6) are
found at several sites. Low-grade metamorphosed sedimentary rocks and basalts were recovered at the summit site of Asut Tesoru
Seamount (U1496). The sedimentary clasts are fossiliferous cherty limestones. The mafic volcanic clasts are dolerites and augite-
phyricvitrophyres, both with pink titan-augite.

Volcanic clasts from Fantangisiia include forearc basalts (Zone 3), boninite and volcanic glass (boninitic), as well as greenstones
and subgreenschist (prehnite-pumpellyite facies) metavolcanics (Zone 6). The metasediments are characterized by re-
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crystallization of calcareous and siliceous microfossils (Zone 5).

Figure 7: Major element distribution maps of garnets within serpentinized matrix in ultramafic rock
from site U1498B. The garnets are small in size (d < 50 pum) and have andraditic composition
Figure 8: Back-scattered electron (CazFe,Siz045).
(BSE) images of samples 1-1498B-
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The seamounts overlie pelagic sediment, sampled at site U1498, composed of volcanic ash, calcareous nannofossils (discoasters
and coccoliths), foraminifera, radiolarian and sponge spicules (Zone 2). A similar pelagic sediment overlies most sites as well. The
underlying volcanic ash with nannofossils establishes a minimum age for mud volcano activity, as the samples are from the distal

edge of the edifice and presumably edifice building began much earlier at the central vents; the overlying pelagic mud that blankets N 100w unicza I Eid el 1498B-252 (c).
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