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Magnesium is a major element in the geosphere, biosphere, and hydrosphere. In seawatés,tigfourth most abundant
ion with a concentration of 55 mM. The dominant source of Mg to the ocean is chemical weathering of the continental crust,
transported via riverine runoff. The Mg sinks are hydrothermal alteration of oceanic crust, limestone dolomitization, and ion-
exchange reactions of clay minerals in marine sediments. Profiles of decreasing magnesium in porewaters have been obsen
in many anaerobic marine sediments such as in the near shore sediments. Cation exchange under reducing conditions res|
in magnesium removal from porewater, and this removal process account for 5-10 % of thebhgght to the sea by river
(Bischoff et al., 1975). These diagenetic chemical reactions are thought to be reflected in the isotopic composition of the port
fluids. Recent developments in inorganic mass spectrometry allowed Mg stable isotope systems to be explored by cosmochemi:
and geochemists. By this time, little is known about the Mg isotope geochemistry in the interstitial waters of marine sediments.
The effects of diagenesis on Mg isotopic composition are of interest in relation to the use of Mg isotope as a tracer of the oceani
mass balance of Mg. It has been demonstrated that modern seawater is isotopically homogeneous (de Villiers et al., 2005) b
it should not been maintained following geochemical weathering, authigenic mineral precipitation and ionic exchange amonc
various components. The elemental and isotopic compositions of sedimentary porewater have been extensively used to constr:
diagenetic chemical reactions following burial.

In this study we analyzed Mg isotope values of porewater from Integrated Ocean Drilling Program (IODP) Expedition 317
Canterbury Basin Sea Level: Global and local controls on continental margin stratigraphy. This expedition was devoted to un:
derstanding the relative importance of global sea level change versus local tectonic and sedimentary processes in controllir
continental margin sedimentary cycles. Therefore, the recovered sediments provide geochemically unexplored deep-penetrat
cores at shallow shelf sites. Cores were drilled in the eastern margin of the South Island of New Zealand. Upper Miocene t
recent sedimentary sequences were cored in a transect of three sites on the continental shelf (Sites U1351, U1353 and U13!
and one on the continental slope (Site U1352). Continental slope Site U1352 represents a complete section from modern sloj
terrigenous sediment to hard Eocene limestone.

We use Mg isotope ratios of sedimentary porewaters to evaluate the role of Mg-carbonate precipitation/dissolution, Mg-
adsorption/desorption between sediments/rocks and porefluid on the Mg isotope composition with the help of other tracers
providing a geochemical framework for an evaluation on the Mg isotope variability. Our aim are to assess the effect of diagenetic
processes on the Mg budgets of porewater and bulk sediments using Mg isotope ratios, and to constrain the effect of chemic
reactions in the sediments to global Mg isotope cycles.
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The IODP Expedition 323 in the Bering Sea was the first expedition to recover continuous marine sediment sections to inves
tigate high-resolution paleoceanography at the most northern region of the North Pacific during 5 Ma. Drill sites explored in the
Bowers Ridge region (Sites U1340 and U1341) provide complete sequences for the last 5 myrs, including Northern Hemispher
Glaciation (NHG), and drill sites at the continental slope of the Aleutian Basin (Sites U1343 and U1344) provide complete
sequences for the last 2 myrs, including the Mid Pleistocene Transition (MPT) with drastic changes in the character of glacial-
interglacial cycles.

Post cruise age models of the drilled sequences are constructed using oxygen isotope stratigraphy, tephrachronology, a
optically stimulated luminescence (OSL) dating, along with onboard bio- and magneto-stratigraphy. Astronomical calibration
of high-resolution non-destructive core measurement data provides additional age control, and shows that sedimentation rat
during interglacials are two to three times higher than that of glacials.

Marine primary productivity changes dramatically during the Plio-Pleistocene. Si /Al ratio measured using non-destructive
XRF scanning by TATSCAN-F2 is consistent with discrete biogenic silica content, and exhibits large glacial-interglacial cy-
cles. The productivity is relatively high, similar to that of the present Green-belt, during the interglacial periods with increasing
glacial-interglacial variability after NHG, and even larger amplitude variations during last 500 kyrs. Significant large peaks of
biogenic carbonate detected by TATSCAN-F2 occur during every deglaciation period (in the early stage of warming) during the
Pleistocene. The increase in biogenic carbonate is related to enhanced terrigenous nutrient supply mainly from the continent
shelf exposed during the glacial periods. During the middle and later part of the interglacial, carbonate content becomes signifi
cant low due to restoration of ocean circulation to a state similar to the present.

Sea-ice history was reconstructed by the ice-rafted debris (IRD). IRD is defined by counts of cdarsg)(grains using
transparent X-ray images (TATSCAN-X1), and by counts of coarse fraction (0.160?0.900 mm) using grain-size analysis; IRD
has a positive correlation with the abundance of diatom ice-algae. Time series data of the IRD abundance shows significal
changes, relating to sea-ice expansion, Alaskan glacier discharge, and sea level changes in the last glacial cycle.

Marine primary productivity, ocean circulation, sea-ice expansion of the Bering Sea may play an important role during the
MPT and NHG, especially through its impact on surface and bottom water circulation in the Arctic and the Pacific oceans.
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Climate and Sea-level changes since the last glacial maximum: Preliminary results fron
IODP Expedition 325 the Great Bar
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Sea-level was lower by as much as 120 m and climate was colder globally
during the last glacial maximum (LGM) at around 20 ka. Because the
environmental changes since the LGM comprise the largest magnitude
changes during the Earth’s recent history, data of this period recorded

in geological archives are important for understanding climate dynamics
and ecological responses. The history of environmental changes are best
recorded in fossil coral reefs from the LGM, and hence Integrated Ocean
Drilling Program (IODP) Exp. 325 was designed to recover samples of
these fossil reefs on the shelf edge of the Great Barrier Reef (GBR).
Three major objectives of Expedition 325 are to 1) establish the course

of sea level change, 2) define sea-surface temperature variations, and

3) analyze the impact of these environmental changes on reef growth and
geometry for the region over the period of 20 ? 10 ka. This

expedition compliments Exp. 310 "Tahiti Sea Level” that

in 2005 recovered Postglacial coral reef cores around Tahiti between
41.6-117.5 meters below sea level that span ™~ 16 to ca. 8 ka.

The offshore phase of Exp. 325 was conducted from February to April 2010
to core a series of fossil reef preserved along the shelf edge of the

Great Barrier Reef at three geographic locations (Hydrographers Passage,
Noggin Pass and Ribbon Reef). A total of 34 boreholes across 17 sites
were drilled in four depth transects ranging from 42.2 to 167.2 meters
below sea level. Wireline logging operations at four boreholes provided
continuous geophysical information about the drilled strata. According

to the Onshore Science Party at the IODP Bremen Core Repository
(Germany) in July 2010, high-quality fossil coralgal frameworks are
found in a number of horizons of different cores thus recording high
energy reef settings, which crucial for precise reconstructions of sea
level and sea-surface environmental change. Ages obtained so far range
from > 30 to 9 ka, indicating successful capture of the period of

interest. This includes the time into and out of the LGM, the 19ka-Mwp,
Mwp-1a, t

he Younger Dryas, the Bolling-Allerod, and Heinrich Events 1

and 2. The fact that there are very limited number of fossil coral

records spanning these intervals, and even fewer from tectonically
stable, passive margin settings far from the confounding influence of

ice sheets, only highlights further the importance of the new Exp. 325
cores.

We will summarize Exp. 325’s preliminary results and their broader



implications for understanding global sea level and paleoclimate
changes, as well as how coral reefs respond to environmental stress.
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Sea-level change, climate variability and reef development during the last deglaciation
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Integrated Ocean Drilling Program (IODP) Expedition 310 "Tahiti Sea Level” was conducted from October to November
2005 (Offshore Party) and from February to March 2006 (Onshore Party) (Camoin, Iryu et al., 2007, Sci. Dirill., 5, 4-12). The
objectives of this expedition were : 1) to establish the course of postglacial sea-level rise in Tahiti, 2) to define variations in sez
surface temperature for the region during the 10-20 ka time window, and 3) to analyze the impact of sea-level and environmentze
changes on reef growth and geometry. In this presentation, we show summaries of scientific results of the objectives (2) and (3

The response of coral reefs to sea-level and environmental changes during the last deglacial sea-level rise at Tahiti has be
reconstructed from chronological, sedimentological and paleontological analyses of drill cores obtained by drilling the relict reefs
occurring beneath the modern fore-reef slopes. Changes in the composition of coralgal assemblages coincide with variations
reef growth rates and therefore characterize the response of the upward-growing reef pile to a non-monotonous sea-level rise a
coeval environmental changes. Reefs accreted continuously, mostly through aggradational processes, at mean growth rates
10mm/year during the 16-10ka period, indicating the lack of any catastrophic impact on reef development such as the tempora
break or cessation of reef growth. An incipient drowning and a general backstepping of the reef complex have been evidence
during the 14.6-13.9ka time window, coeval with the MWP-1A, implying that reef growth gradually lagged behind sea-level
rise (Camoin et al., in review, Geology) . Paleontological analysis of cored material allowed to identify twenty-six coral species,
twelve coral genera and twenty-eight coralline algal species. Based on these data, and in comparison with modern and fos:
analogs, seven coral and four algal assemblages have been identified in the deglacial reef sequences, each representing a spe
environment (Abbey et al., 2011, Glob. Planet. Change, doi:10.1016/j.gloplacha.2010.11.005). Reef initiation pattern and timing
varied at sites based on the available substrate, and early colonizers suggest water conditions at all sites were unfavorable to s
sitive corals, such as Acropora, prior to ca. 12.5 ka. Mainly shallow water (i.e. less than 10?15 m water depth) corals and corallin
algal assemblages developed continuously at all sites from 16 ka to "8 ka, suggesting that changes in coralgal assemblages w
more influenced by factors such as turbidity and water chemistry than sea-level rise alone.

Sr/Ca ratios and oxygen isotopes of fossil Tahiti corals suggest that a shift toward lower temperature by “1.5 degrees Celsil
and higher oxygen isotope composition by “0.2 per mill at the sea surface from 14.2 to 12.4 ka (Asami et al., 2009, EPSL, 288
96-107). Along with previously published deglacial coral records, our results provide new evidence for a significant cooling
of the western to central tropical South Pacific Ocean during the Northern Hemisphere Younger Dryas episode, which are nc
consistent with foraminiferal Mg/Ca-derived sea surface temperature records from the equatorial Pacific Ocean. Higher Ba/C
ratios and Cd content together with lower reconstructed SSTs using U/Ca ratios in the coral specimens between 12.7 and 9.8 «
ka compared to around 15 cal ka suggest that upwelling and/or entrainment of subsurface water into mixed layer was enhanc
around Tahiti during this period. This finding is consistent with previous reports and supports the idea that the South Pacific wa
characterized by La Nina-like conditions at least from 12.7 to 9.8 cal ka.
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IODP Expedition 327: Juan de Fuca Ridge-Flank Hydrogeology
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Integrated Ocean Drilling Program (IODP) Expedition 327 focus on understanding fluid?rock interactions in young, upper
ocean crust on the eastern flank of the Juan de Fuca Ridge, delineating the magnitude and distribution of hydrologic propertie
the extent to which crustal compartments are connected or isolated; the rates and spatial extent of ridge-flank fluid circulatior
and links between ridge-flank circulation, crustal alteration, and geomicrobial processes. Expedition 327 installed subseafloc
borehole observatories (CORKS) in basement holes to allow borehole conditions to recover to a more natural state after the di
sipation of disturbances caused by drilling, casing, and other operations; provide a long-term monitoring and sampling presenc
for determining fluid pressure, temperature, composition, and microbiology; and facilitate the completion of active experiments
to resolve crustal hydrogeologic conditions and processes.

During Expedition 327, two basement holes were cored and drilled at Site U1362. Hole U1362A was cored and drilled to
528 meters below seafloor (mbsf) (292 meters subbasement [msb]), subjected to geophysical logging and hydrologic testin
and instrumented with a multilevel CORK observatory. Hole U1362B was drilled to 359 mbsf (117 msb), subjected to a 24 h
pumping and tracer injection experiment, and instrumented with a single-level CORK observatory. Both CORK observatories
include monitoring of pressure and temperature and downhole fluid and microbiology sampling. In addition, part of an instru-
ment string deployed in Hole U1301B during Expedition 301 was recovered, and a replacement string of thermal sensors wa
installed. Finally, a program of shallow sediment coring was completed adjacent to Grizzly Bare outcrop, a suspected site 0
regional hydrothermal recharge. Thermal measurements and analyses of pore fluid and microbiological samples from a seri
of holes aligned radially from the outcrop edge will elucidate rates of fluid transport and evolution during the initial stages of
ridge-flank hydrothermal circulation.

0000 O: I0DP, Hydrogeology, Anisotropy, Crustal-scale properties, Microbiology
Keywords: IODP, Hydrogeology, Anisotropy, Crustal-scale properties, Microbiology



Japan Geoscience Union Meeting 2011
(May 22-27 2011 at Makubhari, Chiba, Japan)

©2011. Japan Geoscience Union. All Rights Reserved. " p'a i
JGet_)science
e
MIS022-10 00:201B 00:50 230 11:00-11:15

IODP Expedition 330 0 0 0000O0O0OOOO
Preliminary results of IODP Expedition 330: Louisville Seamount Trall

00 00 ™, Koppers Anthony, Geldmacher JoefglODP Expedition 330 Scientific Party
Toshitsugu Yamazaki, Anthony Koppers, Joerg GeldmachérlODP Expedition 330 Scientific Party

1DDDDDDDDDDDDDDDDD,2DDDDDDDD,3IODP,TexasA&MUniversity,“n/a
LGeological Survey of Japan, AISTDregon State University]JODP, Texas A&M Universityn/a

The Louisville Seamount Trail is a 4,300 km long volcanic chain that is inferred to have been built in the past 80 Myr as the
Pacific plate moved over a hotspot. It is the South Pacific counterpart of the much better studied Hawaiian-Emperor Seamoult
Trail. Paleomagnetic studies on drill cores of ODP Leg 197 from the Emperor seamounts revealed a “15 degree southward motic
of the Hawaiian hotspot prior to 50 Ma, calling into question whether the primary Pacific hotspots constitute a fixed frame of
reference. Two end-member geodynamical models have been considered; (1) the Hawaiian and Louisville hotspots have mov
in concert, (2) they have moved independently (mantle flow model, which predicts little latitudinal motion of Louisville hotspot).
IODP Expedition 330 seeks to test these models using modern paleomagnetic and geochronological techniques. Another p
mary objective of the expedition is to determine the magmatic evolution and melting processes of Louisville volcanoes. Prior
to Expedition 330, the only dredged samples recovered have been alkali basalts, which suggest that shield-building stage in
Louisville volcanoes is mostly alkalic, in sharp contrast to the massive tholeiitic shield-building stage of Hawaiian volcanoes.
Geochemical and isotopic studies of the rocks recovered during Expedition 330 will allow us to map the fundamental differences
between Louisville and Hawaiian hotspot volcanism.

Expedition 330, from 13 December 2010 to 12 February 2011, planned to drill "350 m into the igneous basement of four
seamounts of different ages, from 50 to 80 Ma, along the Louisville Seamount Trail. It was expected that by drilling to such
depths we would be able to sample a sufficient number of lava flows required to average out the secular variations of the ge
omagnetic field, and as a result be able to obtain a reliable estimate of the paleolatitude of the hotspot at the time each of tt
seamounts was formed. So far we have occupied five sites on four seamounts, and drilling is still ongoing while this abstract i
being written. At Site U1374 on Rigil Guyot with an estimated age of “73 Ma, we reached 522 mbsf with an extraordinarily high
average core recovery of 88%. The rock samples obtained during this expedition will enable us to fulfill the scientific objectives
after onboard and post-cruise research.

Keywords: IODP, Louisville Seamount, hotspot, mantle dynamics, paleomagnetism



Japan Geoscience Union Meeting 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
MIS022-11 00:.201B OoO:50 230 11:15-11:30

IODP Expedition 330 (Louisville Seamount TrailD O OO0 OO0 O O0OO0O0OOO
Shipboard paleomagnetic results from IODP Expedition 330 (Louisville Seamount Trail):
an overview
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One of the primary objectives of the IODP Expedition 330 was to retrieve cores of a sufficient number of volcanic rock units
(lavas and volcaniclastics) at each target seamount of the Louisville Seamount Trail to precisely determine the late Cretaceot
to early Paleogene (about 80 to 50 Ma) paleolatitude of the Louisville hotspot. Cores composed mainly of various lithologies of
volcanic edifices and shallow marine sediments were retrieved from 6 sites (U1372 to U1377) at 5 seamounts of the trail. Detaile
paleomagnetic and rock magnetic investigations for discrete samples currently being undertaken at onshore laboratories will pra
vide data that constrain the hotspot paleolatitude. Onboard the JOIDES Resolution, we carried out magnetic measurements f
archive half-cores and discrete samples (8 cc cubes) to obtain preliminary results. The remanent magnetization of archive halv
was measured at 2 cm intervals using the automated pass-through DC-SQUID cryogenic rock magnetometer. An integrate
in-line AF demagnetizer was used to progressively demagnetize the core. Remanent magnetization directions for each 2 ¢
measurement were calculated using principal component analysis (PCA) with an automated procedure. Remanent magnetizati
in discrete samples was measured with a spinner magnetometer. Discrete samples were subjected to stepwise alternating-fielc
thermal demagnetization. In general, relatively well-defined PCA directions were obtained from archive half-core measurement
(for core pieces-9 cm in length), and they are consistent with characteristic remanent magnetization directions of discrete sam-
ples. Also, the anisotropy of magnetic susceptibility (AMS) was determined for all discrete samples. The shipboard results will
be used to calculate preliminary paleolatitude estimates for individual seamounts drilled.

00000 :10DP, Expedition 330, Louisville Seamount Trail, Louisville hotspot, paleolatitude, paleomagnetism
Keywords: IODP, Expedition 330, Louisville Seamount Trail, Louisville hotspot, paleolatitude, paleomagnetism
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IODPO Exp3320 000000000 OO
Long-term borehole observatory installation during Exp 332.

00 000 ', Kopf Achim?, Saffer Demiad, 00 00O ',00 00 ', OO OO ' IODPExp3320 0000000 !
Eiichiro Araki'*, Achim Kopf, Demian Saffet, Kazuya Kitadd, Toshinori Kimurd, Masataka Kinoshita Science Party IODP
Exp332

lggoooooo,?20000000,*0000000o0o000
1JAMSTEC,?Bremen Univ.>Penn State Univ.

Tonankai earthquakes are magnitude 8 class earthquakes known to occur every 100-150 years in the Nankai Trough, south
Japan. In order to monitor and watch detailed seismic process in the vicinity of its epicenter, we plan to establish a network o
long-term borehole observatory in NantroSEIZE program in the IODP in three locations with different seismic characteristics;
C0009 above the seismically coupled plate interface to cause Tonankai earthquake, CO002 near the edge of the seismically cc
pled zone, and C0010 above the aseismic part of plate interface of incoming Philippine sea plate and penetrating one of sple
faults from the plate boundary. The C0010 and the C0009 Site were drilled during the Exp 319 in 2009. A pressure and tempere
ture monitoring package called "Smart-Plug” was installed in the CO010A hole in 2009 for monitoring the pore-fluid pressure in
the splay fault and seafloor.

During IODP Exp 332 in December 2010, we have successfully recovered the Smart-Plug from C0010A and replaced with
further improved observatory package called "Genius plug”, adding water-sampler (osmo-sampler) and in-situ microbial pack-
age.

In the IODP Exp 332, we also installed the first planned permanent seafloor borehole observatories in the NantroSEIZE
program in IODP Hole C0002G. Strainmeter, tiltmeter and seismic sensors were cemented near the bottom of 980 m seaflo
borehole to ensure stable environment required for these geodetic measurement, where distance to the Tonankai seismogenic f:
is approximately 6 km. In the same borehole, we can also measure pore-fluid pressure in three depths and temperature in 5 dept
The borehole observatory in C0002G is currently measuring pore-fluid pressure in the accrecionary prism, sediment basin, ar
seafloor. In March, 2011, we plan to start long-term seismic and geodetic observation in the C0002G borehole observatory. W
expect the strainmeter, tiltmeter, pore-fluid pressure, and broadband seismometer data from quiet and stable environment in Hc
C0002G and C0O010A will produce a key observation defining slip behavior of the subducting plate in zone between seismically
coupled and decoupled plate interface.
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Long Term Borehole Measurement System installation using LWD in Exp332
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Summary of IODP Expedition 333: Drilling of Subduction input sediments, and mass

transport deposits
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Sediment composition analysis and FT dating of the Shikoku Basin sediments drilled in

the IODP Exp.322
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Improving techniques for the challenging scientific drilling targets: IODP science services

perspective . T . .
Improving techniques for the challenging scientific drilling targets: IODP science services

perspective

MOE Kyaw Thu*, Wataru Azuma
MOE Kyaw Thu*, Wataru Azuma
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Integrated Ocean Drilling Program (IODP) is an international marine research program that explores the Earth history anc
structure as recorded in seafloor sediments and rocks, and monitors subseafloor environments. First time in the scientific oce
drilling history, three drilling platform has been operating at global locations since 2009, and began planning for the new and
ambitious program beyond the end of current IODP from October, 2013.

Since the initiation of IODP in 2003, various new techniques were initiated across three platforms, Chikyu, JOIDES Resolution
and Mission Specific Platform (MSP), under the science services from Implementation Organizations. For the new challenge
in the various IODP expeditions, those new techniques covering laboratory and downhole measurements, extended widely |
measurement types and improved their capability and efficiency. Further addition of riser technology and very shallow locations
for MSP brought wider choice of new logging and coring tools, rigfloor parameter, and very high-resolution slim-hole logging
tools. All these large volume of data with wider choice of software further enhanced the integrated studies like cuttings/core-log-
seismic integration for the very deep-riser holes.

In focus of improved techniques, science services across three platforms in IODP are thoroughly reviewed.

OO 0O00:10DP, Drilling, Logging, Science Service
Keywords: IODP, Drilling, Logging, Science Service
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