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	Lower fore-arc basin, Hole U1440

	
	Time slice 3: Early Pliocene-Recent
	

	Subunit IA: Holocene (0–5.54 mbsf):

Colour changes correspond to changes in nannofossil abundance. Nannofossil ooze is mostly silty with quartz and plagioclase plus spasmodic planktonic foraminifers, radiolarians, diatoms, sponge spicules and rare silicoflagellates. Trace amounts of felsic glass, volcanic and sedimentary rock fragments and mineral grains (e.g., clinopyroxene) occur in a few samples. Trace calcitic grains are likely to be foraminifer fragments. 
Ash layers are dominated by colorless glass with rare plagioclase, quartz, hornblende, clinopyroxene, orthopyroxene, and traces of biotite. There are also a few grains of green relatively mafic glass.

	Unit I (0-2.95 mbsf, Late Pleistocene): Nannofossil ooze with abundant planktonic foraminifers, together with common radiolarians, rare diatoms, siliceous sponge spicules and trace amounts of organic matter. Rare volcanic glass (transparent and coloured), together with trace amounts of volcanic lithic fragments. Trace amounts of quartz, plagioclase and ferromagnesian minerals are also present. Sandy and silty layers are similar in composition. Lithic fragments are mostly basaltic, with feldspar microphenocrysts set in a glassy mesostasis without feldspar (probably boninite from the basement.
Unit II (0-2.95 mbsf, Late Pleistocene-early Pliocene):  Background calcareous ooze is dominated by nannofossils with rare amounts of foraminifers and radiolarians, and trace diatoms and siliceous sponge spicule fragments. Foraminifer tests are commonly broken, possibly as a result of bottom-current reworking. Trace amounts of quartz, plagioclase and ferromagnesian minerals are present. Volcanic glass (transparent and coloured), volcanic and sedimentary lithic grains are variably dispersed. XRD revealed abundant calcite, quartz (locally abundant) and illite, chlorite and phillipsite. 17 <5 cm ash layers are dispersed throughout the background sediment.

	Subunit IA: Holocene (0–13.33 mbsf) Silty clay with relatively abundant quartz, feldspar, organic matter and radiolarians, sponge spicules and diatoms. XRD revealed quartz, with or without calcite, plagioclase, and rare illite and zeolite. Subunit IA: Holocene (0–13.33 mbsf). Ash-rich layers include colorless tephra, nannofossil ooze and silt containing plagioclase, quartz, clinopyroxene, orthopyroxene, amphibole, biotite and siliceous biota (mostly radiolarians).
Subunit IB: early Pliocene to Pleistocene (13.33–21.61 mbsf): Subunit IIA: late Miocene to early Pliocene (32.98–58.72 mbsf):
Silty clay with quartz, plagioclase, rare grains of biotite, zeolite, iron oxide, colorless volcanic glass and siliceous microfossils. XRD analyses revealed common calcite, quartz and plagioclase, together with minor illite and a zeolite

	
	Time slice 2: Early Miocene-Early Pliocene
	

	Upper part (Units IB, II & III).

Subunit IIA: late Miocene to early Pliocene (50.43–82.80 mbsf):
Subunit IB: early Pliocene to Pleistocene (5.54–50.43 mbsf), Subunit IIA: late Miocene to early Pliocene (50.43–82.80 mbsf), Subunit IIB: early to middle Miocene (82.80–100.50 mbsf), Unit III: early Miocene (100.50–110.93 mbsf)
                 
Dominance of calcareous nannofossils with trace amounts of quartz, plagioclase, pyroxene, amphibole, and felsic glass. Biogenic components include siliceous sponge spicules and occasional radiolarians. Large euhedral clinoptilolite? crystals are rarely present, plus minor amounts of zeolite and mixed-layer clays.
Lower part (Unit IV):
UNIT IV: early Miocene (110.93–129.76 mbsf)

The interval is dominated by fine-grained clay. Some samples are rich in fine-grained iron oxide, imparting a reddish colour. Tiny needles (colorless and isotropic) are probably phillipsite. Small shark teeth rarely occur. Nannofossils are poorly preserved or absent, although several layers of weakly calcareous clay occur. XRD revealed quartz and plagioclase plus minor amounts of zeolite and mixed-layer clay.

	Subunit IIIA: late to middle Miocene (33.00–52.60 mbsf), Subunit IIIB: early Miocene? (52.66–62.40 mbsf):
The background nannofossil-rich mud contains variable amounts of sand, silt, and clay relative to nannofossils. Transparent glass and volcanic lithic grains are common, whereas brown glass is rare, together with trace amounts of palagonite, quartz, plagioclase and pyroxene. In addition to common to dominant amounts of nannofossils, there are numerous well-preserved radiolarians, diatoms and siliceous sponge spicules. XRD revealed quartz, plagioclase, and illite as major phases and montmorillonite and chlorite as minor phases. In addition to clay, rare to trace amounts of tuffaceous material is present.
	
Subunit IIA: late Miocene to early Pliocene (32.98–58.72 mbsf), 
Subunit IIB (58.72–77.5 mbsf)

Subunit IIB (58.72–77.5 mbsf). early to middle Miocene? is dominated by pale brownish, silty, non-calcareous mud together with scattered clasts, up to granule or pebble size. Although non-calcareous, in common with the two upslope sites, the sediment is relatively grained, mostly mud (with minimal clay). 


	
	Time slice 1: Early Oligocene-Early Miocene
	

	Unit V: early Miocene to Eocene (129.76–178.50 mbsf):
The basal lithified pelagic carbonate is dominated by nannofossils trace amounts of quartz and feldspar. The intebedded clay-rich sediment has variable amounts of calcareous nannofossils, but planktonic foraminifers are rare. Lithogenous components are plagioclase, quartz, pyroxene, amphibole, biotite, and volcanic glass, in trace amounts. XRD of the argillaceous sediment revealed significant amounts of calcite and plagioclase; mixed-layer clays are also locally abundant.
	Unit IV: Oligocene (62.40–83.12 mbsf)
The nannofossil ooze and chalk are dominated by calcareous nannofossils in various states of recrystallization and neomorphism, whereas siliceous biota  (e.g. radiolarians) are virtually absent.  Volcanic glass is sparse, restricted to rare to trace amounts of transparent and brown glass and volcanic lithic fragments. Trace amounts of quartz and pyroxene and rare amounts of plagioclase are also present. In addition, there are scattered grains of biotite, hornblende and orthopyroxene
	Unit III: early Miocene (77.5–103.52 mbsf (Hole U1440A), 102.30–115.36 mbsf (Hole U1440B)):
Altered volcanic glass predominates, mostly brownish and non-vesicular to sparsely vesicular coexisting with abundant brownish iron oxide, rare plagioclase, orthopyroxene, and clinopyroxene. Large ragged crystals are interpreted as reworked phenocrysts derived from the volcanic basement. The glass is partially altered to needle-shaped phillipsite, together with rare larger euhedral crystals, probably also phillipsite. The altered volcanogenic material coexists with a minor abundance of nannofossils, radiolarians, and siliceous sponge spicules. Shipboard XRD analysis revealed common quartz and plagioclase, together with illite, mixed-layer clay, chlorite, and serpentinite.
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