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Miocene to Pliocene osmium isotopic record of Mediterranean sediments: new insight:
into the Messinian Salinity Crisis
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In the late Miocene the Mediterranean Sea experienced a salinity crisis and formation of thick sequences of evaporites precij
itated across the basin (Messinian salinity crisis). In this presentation we briefly review the Messinian salinity crisis, and report
Os isotopic ratio from drilled cores in the Mediterranean to investigate hydrological evolution in the Mediterranean Sea. Pliocene
sediments at all sites show Os isotopic ratios close to that of the coeval ocean water. This indicates that the Mediterranean wi
connected to the North Atlantic. Evaporitic sediments deposited during the late Miocene however, have lower isotopic ratios tha
coeval ocean water values. Os isotopic ratios of the pre-evaporite sediments in the western Mediterranean are almost identical
that of the coeval ocean water. In contrast, equivalent sediments from the Florence Rise have significantly lower isotopic values
The offset of Mediterranean evaporite Os isotopic ratios is attributed to limited exchange with the North Atlantic during the
Messinian Salinity Crisis. The source of unradiogenic Os is likely to be weathering of ultramafic rocks (ophiolites) cropping out
in the Mediterranean’s drainage basins. Our Os isotopic record, that suggests limited exchange of seawater between the No
Atlantic and Mediterranean Sea, is consistent with the previous Sr isotopic records. The offset in the Os ratio on the easter
Mediterranean Sea is attributed either to limited water exchange between eastern and western Mediterranean, or to local effe
associated with exhumation of ophiolites around the eastern Mediterranean Sea. In the presentation, we also introduce a drillir
project entitled 'Uncovering a salt giant’, that is proposed by an international scientific community.
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Past 60 kyr changes in the diatoms and glacial sediment supply to the Gulf of Alaske
(IODP Exp. 341 Site U1419)
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Diatom analysis of IODP Exp.341 Site U1418 in the Gulf of Alaska
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Holocene sedimentation in estuaries of the Baltic Sea (Exp. 347)
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T XRF ZAF v FIC K BB GHEITo 120 E BICFFEDTRALIIC DWW TIE Imm B TO @D REED HHi 21T > TV %,

AHEETIITNETORIS T — X ZHENT 3 L LB, 7NV MERFICET 2 REGBKE B X O et ot BREEE T
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The IODP Expedition 347 “Baltic Sea Paleoenvironment” drilled two
sites in the Angermandlven River estuary. Sites M0061 and MO0062 are

sediment geochemistry, potentially yielding estimations on past changes
in discharge and sedimentation processes in the estuary.

In this presentation, we show the preliminary results from site M0062.
The core recovery was ~ 36 m and the sediment sequence was divided into
two lithological units. Unit 2 (17.09-35.9 mbsf) consists of well-sorted

sand, deposited by a (glacio)fluvial system. Unit 1 (0-17.09 mbsf)

environment to couplets characteristic of a glaciomarine, or brackish

environment. The uppermost 18 metres were analysed for grain-size and

elemental geochemistry every 0.3-0.5 m. The uppermost 26 m were scanned
by XRF at 1-cm resolution, and select intervals at 1-mm resolution.
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Changes in Paleocene ostracodes at IODP Site U1407, off Newfoundland, with specie
reference to the hyperthermal events
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During the Paleogene greenhouse period, a series of global warming events called the hyperthermal events occurred. T
events may be driven by the orbital forcing of carbon cycling alike the Oligocene and Miocene climates (Kirtland Turner et
al., 2014, Nat. Geosci., 7, 748-751). A primary objective of IODP Expedition 342 is to answer questions about the rate anc
magnitude of ecosystem changes during the greenhouse period with the hyperthermal events. Exp 342 drilled off Newfoundlan
and obtained successive cores of the Paleogene sediments that formed in high sedimentation rates (Exp 342 Scientists, 20
IODP Prel. Rep., 342, 1-263).

We study benthic ostracodes from the Paleocene cores (146-218 mcd) at Site U1407 to understand changes in ostracode fau
during the Paleocene hyperthermal events such as the Latest Danian Event (LDE; 61.8 Ma) and the Mid-Paleocene Biotic Evel
(MPBE; 59.2 Ma). The core sediments are calcareous nannofossil ooze with radiolarians. They show light greenish grey tc
radish brown in color. The carbonate content ranges from 54 to 92%. The sediment color reflects the carbonate content. Usir
the calcareous nannofossil biostratigraphy, the sediments were dated to 66.3-57.4 Ma. The sedimentation rates were estima
as 1.3 to 2.4 cm/kyr. We obtained 3353 ostracode specimens from 226 samples and identified 37 species.

The ostracode faunas are composed mainkrithe crassicaudata, Krithe dolichodeira, Krithe pernojdegtherellasp., and
Neonesideap. Species richness and abundance range from one to twelve and from one to 75, respectively. We binned samplt
in the interval of 100 kyrs and calculated expected species richness at 30 sped&ii$3®), and equitability£q., of 50 binned
samples, following Hurlbert (1971, Ecology, 52, 577-586) and Buzas and Gibson (1969, Science, 163, #&38)values
fluctuate between 5.4 and 10.5, wheréap values amplify between 0.62 and 0.91. During the LDE, b6{530) and Eq.
dropped off, indicating stressful condition (e.g., Graham et al., 2009, Ecol. Indic., 9, 866-877). During the HFB)
decreased, buiq. did not drop. The LDE switched seafloors into stressful condition for benthic communities alike the Paleocene-
Eocene Thermal Maximum (Webb et al., 2009, Geology, 37, 783-786).

F—U— R A X b, R, 2R, OB S, eyt
Keywords: Hyperthermal events, Northwestern Atlantic, taxonomic diversity, Ostracoda, Paleocene
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Probing the Tectonic Evolution of the South China Sea: International Ocean Discovery
Program Expedition 349
Probing the Tectonic Evolution of the South China Sea: International Ocean Discovery
Program Expedition 349
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Expedition 349, South China Sea (SCS) Tectonics, was the first voyage DIb&S Resolutiomnder the new International
Ocean Discovery Program. The objectives of this expedition were to: 1) determine the timing, mechanisms, and sequence ¢
the opening and closing of different subbasins of the SCS by coring and directly dating the oceanic crust; 2) investigate the
tectonic history of the SCS by conducting biostratigraphic and magnetostratigraphic investigations on the sedimentary sequenc
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to help constrain the timing and sequence of geologic events and the sedimentary responses to tectonic evolution of the bas
3) measure the geochemical composition, magnetization, and physical properties of the oceanic crust and seamount volcar
products to understand crustal accretion and deep mantle processes associated with the tectonic development of the basin; an
test the different proposed driving mechanisms that led to continental breakup and seafloor spreading. To attain these objective
we cored near the ocean-continent boundary (U1432 and U1435) inferred to be underlain by the oldest oceanic crust, and ne
the fossil spreading centers in the East Subbasin (U1431) and the Southwest Subbasin (U1433 and U1434) where the young
crust formed. The main scientific outcomes of Expedition 349 include 1) in-situ SCS oceanic crust was recovered for the first
time, providing critical control on the timing of termination of spreading in the SCS; 2) the cessation age of spreading in both
the East and Southwest Subbasins are similar ("16 Ma), based on shipboard biostratigraphy from reddish-brown clays overlyin
and within the oceanic crust at Sites U1431 and U1433; and 3) determination of the nature of the structural high at Site U1435
where a sharp, possibly rift-related unconformity was recovered, providing indirect evidence for the onset of seafloor spreadin
at "33 Ma. In addition, 4) the nature of post-spreading seamount volcanism will be examined from the volcaniclastic sediments
recovered at Sites U1431 and U1434; and 5) the past environmental, climatic, and oceanographic conditions related to the te
tonic evolution of the SCS will be gleaned from studies of the 1524 m of sedimentary deposits recovered from all sites.

F—7— I: South China Sea, tectonic evolution, seafloor spreading, International Ocean Discovery Program, Expedition 349
oceanic crust drilling
Keywords: South China Sea, tectonic evolution, seafloor spreading, International Ocean Discovery Program, Expedition 34¢
oceanic crust drilling

2/2



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

MIS32-07 215304 FFR9:5 A 24 H 10:30-10:45

A=« AT 4 & T A FEEERE EREAEA R
Introduction to the International Continental SC|ent|f|c Drilling Program in the Samail

Ophiolite, Sultanate of Oman
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Keywords: Oman Ophiolite, Mid-Ocean Ridge, Island Arc, Serpentinization, Carbonation, Subsurface microbial biosphere
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The volcanic, geodynamic and climatic evolution of alkaline Lake Van, eastern Anatolia
(ICDP Paleovan Drilling project)
The volcanic, geodynamic and climatic evolution of alkaline Lake Van, eastern Anatolia
(ICDP Paleovan Drilling project)

M F 0 ;227 N\ A-7)LY w b 1 Paleovan Scientific Team
SUMITA, Mari* ; SCHMINCKE, HansU Irich! ; Paleovan Scientific Teaim

IGEOMAR Rl > Z— (F—))
LGEOMAR Helmholtz Centre for Ocean Reasearch

Alkaline Lake Van and adjacent active stratovolcanoes Nemrut and Suphan represent a coupled system that evolved over c
570 000 years. We present a preliminary synthesis of chronological, chemical, mineralogical, volcanological and sedimentologi
cal data obtained on ca. 170 of a total of ca. 450-500 tephra layers drilled at Site 2 of the ICDP Paleovan drilling project (2010).
We compare these with the chemistry, mineralogy and volcanology of the ca. 570 ka onshore record of Nemrut Volcano adjacer
to, and underlying, western Lake Van.

Nemrut explosive activity extends from ca. 570 ka to historic in age onshore and from ca. 580 ka to Holocene in the core. Mos
individual tephra layers are slightly peralkaline trachytes, larger volumes of rhyolitic tephras having been erupted at intervals o
30-40 ka. Fallout deposits dominate while the larger rhyolite eruptions are generally associated with ignimbrites onshore, thick
massive tephra deposits drilled being interpreted as syn-ignimbrite turbidites. We infer stages of caldera collapse to be associat
with large-volume rhyolitic eruptions.

Eruptive rates at Nemrut volcano apparently increased (onshore and core evidence) at ca. 200 ka. Tephras from adjace
subalkalic Suphan volcano dominate the felsic tephras drilled prior to about 200 ka. Nemrut volcanic explosive activity appears
to have been roughly periodic while that of Suphan was more episodic and seems to have strongly waned during the past 200 |
with external forcing (seismic, hydroclastic) having been characteristic forcing mechanisms, the Nemrut magma system havin
been open throughout its recorded lifetime.

Basaltic tephras are most common in the lower ca. 100 m of the core and appear to represent dominantly subaqueous ert
tions. The dominantly high-Al composition suggests parent magma to subalkalic Suphan system. A huge subaqueous to subaer
basaltic eruption at ca. 80 ka is represented onshore by large Incekaya tephra cone and widespread fallout onshore and through
western Lake Van. Itis the most widespread and voluminous seismic marker bed and represents one of largest basaltic explosi
eruption globally with a volume of1 km? (DRE).

We estimate about 30 % of the cored tephra layers to be reworked by various mechanisms. Wind-transported tephras appe
most common and mostly associated with dry climate intervals. They range from nearly pure to mixed tephras containing ¢
large proportion of xenocrysts and nonvolcanic and organic particles. We define thick fallout deposits consisting of fine-grainec
basal tephra and variously rounded pumice lapilli at the top as pumice raft deposits reflecting prolonged abrasion in pumice raft
covering the lake surface. Most significant are poorly sorted reworked tephra deposits containg abundant organic debris (plant
shell fragments), many also containing gypsum crystals and are interpreted as recording extended periods of low lake level
Core intervals with abundant reworked tephra layers appear to correlate with seismically defined low lake level periods.

The initial fundamental precise stratigraphic and temporal correlation of the upper part of cores from sites 1 and 2, as well a
with the onshore tephra record was based on several fallout tephra layers defined by chemical composition, highly concordal
40Ar/39Ar ages and nature of the tephra deposit.

There is a tentative correlation of higher eruption frequency with warm climate periods both within the cores and on land
suggesting magma generation/eruption control via lithosphere loading.

F—"T—F: Vanilf, NmerutXk(li, 7 )V 73V ilfl, #pHERY), 77 =, ICDP PaleovaV/ 1> = 7
Keywords: Lake Van, Nemrut Volcano, Alkaline lake, lake sediment, tephra, ICDP Paleovan project
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SRR IR~ 5 TS 351 F e e b7z X)L M al G 5 585 T —/)
NER— =V 77 F DK T B D F 3 = » _

IODP Expedition 351 Izu-Bonin-Mariana Arc Origins: Temporal evolution of arc volcan-
ism inferred from melt inclusions

R EA Y, TSRV T Uy T2
HAMADA, Morihisa'* ; BRANDL, Philipp?

LIS ATBOE NEERITLBATERAS, 2 A — X & 5 U 77 BN R AHERR A2
1Japan Agency for Marine-Earth Science and Technoltiggsearch School of Earth Sciences, The Australian National Univer-
sity

[ R R A5 S 351 X 2eiHE (20144F 6~7 HICFE ) T, Fa—/NEiE—<1U 77 (IBM) LD Bl
TH 2SN ST A EEOTEHNCNIE T B EE=MAEZEEO V14385 DfEHI Th Nz, RIlE Nz 1611 mD a7
Do5, BN 1461mIHEREYITH D, L 150mISFBOMEHER TH 5. AAFNGEICHE DX, R 4 DD
—w MIKZEN5. & EMOZ=y b (EX 160.3m) &, BZ 5 < FHERISSSUNSMOE@ER A LITEENC kT % &%
Z 5N 2 KILIKDE 2 B EIC O HERO DN S5 K5, 2=y Ml (JEX 139.4 m &l gD 2 —
CRA 5, 2=y kIl (EX 1046.4 m (XD SEHFHICH I TOX DR AEX—E XA M EKD. 2=y
RV (EX99.7m &, BIEEOMEICEENZEHEEEOEEHEREYD 5K 5.

WD IBM IR N IEENORFEFREZ NS 120, Flzbida=v kIl (i ETiue S hiz4 R rEERIE 30-40 Ma
MHRE LT AV haBEYOFETREB X CHERETE (CIBXU S %, WIEMAREEES XA —ZA 5V 7 H
VRZZICREENTWEER I a—7 4707+ 54— (EPMA) ZHWTHN Uiz, AV NaEYNIERG E
RRBEAICEEINTED, AU NIEYOLHHRIEERED SHAUEE T, 2K K0 R4Hh 5 K0 R:51%
THRILS ZHETH S, FEILETHKRT ZEOICHENT, K Ky0 R D X)L MEAEYIOMIE, 1BM SIORTHINED %
Bkihzay v 5HEESN TS (AL ) OKE —BLTW5. H KO RSO X)L MEEYIOMRKIE, JM8
F A RS2 = AR BE DAL & WV o 72 IBM BT O X L SHE TN TWSH (AL ) ORIK & —3K
95, TNOOBKERLD, BE=MIERIEFHHICHIE L7z X —E X1 M IBM sloEIic kT 5 5 DIEND T
Bix L, WiESH 2037 ay McHRT 2808 EFENS T ENRBEINS.

#1 3500 /7 fE T & D & HUVME Ko O R4 & Ko O SRAND X)L balFd, KilE ~ ZINEETH 5. FeCaE D Al
M) 3500 7 ERTLARRICZEAN & UCHIBTS %, AR E22RHRR (66-74 wt.% SiQ) D X)L bl AW Ly 7
EWD, TNEDA) EHEFKE AL N EEHEEB AV DRI TH SR 2" d 5. fA7zbld, #5000 44
I L— b DL AHDIRMEE 21T LARER) 35007 41 £ T ORI EHIAILE FOHEnRIE R EZ i) TELZED, §
3500 /7 ERTLARE, HIERHIFEANE D AlfE L TG E S VDB E NI LB R 5.

F—T— F: EREGEERARRETE, E—NER—< U 7k, JUN ST AR, |, AV b aa)
Keywords: IODP, IBM arc, Kyushu-Palau ridge, Amami Sankaku Basin, melt inclusion
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|IODP Expedition 352N A ES & AR=F 1 OHHIEL)
IODP Expedition 352 FAB and boninite

ML At 2+ ; 3ERK 54 L Python Marié ; 7&K {2 * ; IODP EXP3525Efilfiff7%# — I °
SAKUYAMA, Tetsuya* ; MICHIBAYASHI, Katsuyoshit ; PYTHON, Mari€® ; SHIMIZU, Kenji* ;
IODP EXP352, Shipboard scientists

LERRARSE - BE - HUERRLE, 2 KBRS, 3 AU R, * RSB, © EIRRGRERL A 5T
!nstitute of Geosciences, Shizuoka Universi@saka City University?Hokkaido University!JAMSTEC,’IODP

The Izu-Bonin-Mariana (IBM) system consists of oceanic crustal related to convergence between the Philippine Sea Plat
and the Pacific Plate. International Ocean Discovery Program (IODP) Expedition 352 has drilled through the entire volcanic
sequence of the Bonin fore arc (1) to obtain a high-fidelity record of magmatic evolution during subduction initiation and early
arc development, (2) to test the hypothesis that fore-arc lies beneath boninite and understand chemical gradients within these un
and across the transition, (3) to use drilling results to understand how mantle melting processes evolve during and after subductic
initiation, and (4) to test the hypothesis that the fore-arc lithosphere created during subduction initiation is the birthplace of
suprasubduction zone (SSZ) ophiolites (Expedition 352 Preliminary Report, 2015). During Expedition 352, 1.22 km of igneous
basement and 0.46 km of overlying sediment were cored, including fore-arc basalts (FAB) and boninite related to seafloo
spreading and earliest arc development. We present preliminary results obtained during Expedition 352, focusing on physics
and chemical properties of igneous rocks.

Keywords: IODP, Expedition, Forearc, IBM, FAB, boninite
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HERANERANBKHCS 2 [ HE w5 | Omslinhit _
Advanced Technologies of CHIKYU to Challenge the Deep Earth’s Interior

FF R
KYO, Masanort*

W) TR A

1Japan Agency for Marine-Earth Science and Technology

JAMSTEC developed the deep sea scientific drilling ve§¥skyu to drill the sea floor, recover core samples, and analyze
these on board to obtain important scientific information targeted by International Ocean Discovery Program (IODP, in previ-
ous, Integrated Ocean Dirilling Program), which includes the studies of deep biosphere, environmental change, and solid ear
dynamics.Chikyu was delivered to JAMSTEC in July 2005 and the shakedown, training, System Integration Tests (SITs) were
initiated shortly thereafter. Then, JAMSTEC started the scientific drilling operation for IODP beginning in September 2007.
Chikyu already conducted such major scientific projects as 1) Nankai Trough Seisomogenic Zone Experiment (NanTroSEIZE).
2) Deep Hot Biosphere, 3) Japan Trench Fast Drilling (JFAST), 4) Deep Coalbed Biosphere off Shimokita, and so on. Any of
these expeditions could satisfyingly contribute to understanding of the earth system. However, in order to successfully achiev
these brilliant scientific results, we challenges many technical difficulties related to strong current, high wave, rough sea, dee
water, deep penetration, which have not been experienced even in the oil industries nor the previous ocean drilling programs.

For example, the NanTroSEIZE C0002 deep riser hole site is located in a water depth of approximately 2,000 m and per
sistently experiences the Kuroshio Current, which is a strong/deep current with mean surface currents of 3.5 knots, and a 1-\
extreme current of approximately 7.0 knots. When drill pipe is placed in a strong current, an alternating Karman vortex forms
on the downstream side. Vibration occurs when two of these vortices alternately pull at one another, known as VIV, which
potentially cause serious damage on riser pipe, drill pipe, and the instruments attached along. The NanTroSEIZE site also e
periences intense typhoons during the summer and autumn. Thus all operational phases should need to be analyzed thoroug
for high currents and potential typhoons; evacuation criteria are developed for each operational condition. Considering the majc
operational concerns, we developed the VIV reduction countermeasures for riser/drill pipe, real-time riser VIV monitoring sys-
tem to estimate the fatigue, to successfully conduct riser drilling operation and riserless borehole observatory deployment at th
NanTroSEIZE sites.

To realize the JFAST operation which was a challenging drilling program (water Depth: 6,897.5 m, penetration depth: 854.81
mbsf), thorough investigation of the strength of drill pipe was conducted, and operation criteria was determined based on th
strength evaluation by considering such combined forces as the drill pipe weight in water, dynamic load caused by heaving ma
tion, over pull force caused by hole condition, and bending force caused by ship motion and current.

As the other developments, we are developing the Turbine Driven Coring System (TDCS) to improve core quality and recovery
especially for hard rock, the new material riser pipe such as the Carbon Fiber Reinforced Plastic (CFRP), the precise dynami
analysis for deep water drill pipes, the Long Term Borehole Monitoring System (LTBMS) for riser hole and so on.

IODP will start afresh in the new era from 2013 to implement the Mohole project which is long-cherished dream for scientific
drilling communities.Chikyu continues to evolve furthermore toward this great challenge of unexplored scientific mission.

F—T— R BEARHI, ROKTE, KEREE, NanTroSEIZE, JFAST
Keywords: Scientific drilling, Deep water, Deep penetration, NanTroSEIZE, JFAST
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CRISPI A 2 V) JyMiFEFE A I 81T B fan\ i i B = _
High paleo-heat flow in Costa-Rica seismogenic zone, off Osa peninsula (CRISP Exp344

WRIETAEN IS A3
SAKAGUCHI, Arito* ; YAMASHITA, Junpef’

DINFUORZERERE « PET AR, 2 RS e s, 3 1L « B2« HIERIE S R 7 LR AR
!Graduate School of Science and Engineering, Yamaguchi UnivetdiiISTEC,>Dept.Geosphere Sciences, Fac. Sciences,
Yamaguchi University

Seismogenic depth of the plate subduction large earthquake may depend on thermal condition of the plate boundary (Hyndm:e
etal., 1990). Thermal condition is one of important data to drill the seismogenic zone. Two types of plate subduction zones of the
accretion and erosive are developed in the world, and the Costa-Rica subduction zone is one of the typical erosive margin. Tt
Cocos ridge originated from the Galapagos hotspot subducts in the southern part of the Costa-Rica and uplifts the seismoger
zone to drillable depth for CHIKYU riser drilling system. The IODP Exp.344 drilled and took the core samples at the upper
plate wedge of the Costa-Rica margin (Harris et al., 2013). The site U1380 and U1413 penetrated upper pate rock above tt
seismogenic zone. We estimated paleo-heat flow in these sites using the technique of the vitrinite reflectance.

In the results, 11 and 13 samples of the vitrinite reflectance are obtained at site U1380 (500-800 mbsf) and U1413 (0-60(
mbsf) respectively. The value of the vitrinite reflectance increases with depth from 0.15 to 0.60 %. The average increase rate c
0.51 %/km at site U1380 and 0.53 %/km at site U1413 correspond to the heat flow of 115-123 mW/m2. This heat flow is two
times higher than the present heat flow of 44.2-56.2 mW/m2 obtained from borehole temperature measurement (Harris et al
2013). Pore-fluid chemistry found fluid seepage from deep level within middle slope sediment (Harris et al., 2013). Such fluid
flow from deep portion can transfer heat and possibly have caused high thermal-event.

F—7— F: IODP, HyBF LRI, I A2V 77, Hsgdhiiia, © b U F 0 b AR
Keywords: IODP, Seismogenic zone drilling, CostaRica, Heat flow, Vitrinite reflectance
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77 JVISA W e R _
Deep Fault Drilling Project, Alpine Fault, New Zealand

RN AR T REE RIC S DR A 2 R G AR E L IR Bl ELS mAR IR T

PR AN S KR R s B fifz *

SHIGEMATSU, Norid* ; OKADA, Tomom# ; KATO, Naoki? ; KOMETANI, Yusuke* ; MORI, Hiroshi ;
NISHIKAWA, Osamu? ; YOSHIDA, Keisuké ; TAKAGI, Ryota” ; LIN, Weirer® ; MATSUMOTO, Norio' ;
TOGO, Tetsuhirb

U SERANRR GBS TR - MO LBFZEERFY, 2 AL AR AR AR SR B I - MR > 2 —, 3 K
REERZRE,  IUITTREE, 5 RERZE T2 TRZAWTTERE, © B SEREARAN IR, T RO URSAHIEEIILAT, & WBrEn 2 B e psns
Hnstitute of Earthquake and Volcano Geology, AlSTphoku University,>Graduate School of Science, Osaka University,
4Yamaguchi University? Graduate School of Engineering and Resource Sciences, Akita UnivéNsittjonal research institute
for earth science and disaster preventidRI, The University of TokyofJAMSTEC

ISR FRZAEEIEHE (ICDP) O—ER& LT, Za—Y—F Y REEmiEREDO 7 L1 >V WiEdih] 3 % DFDP-2 (Alpine
Fault, Deep Fault Drilling Project-2)} 2014417 Niz. HEEM 5, FRICKIOWEOEEE, F—1 7 a7 DH
BEHETEEho T

TIVSA VWiEIE = 2 — 2 —F > N ETaRICNIE T % LHE-r HEm r R ER OWE T, HlORFETL— &
PEHIOA—ZA RSV 7 T L— DR ZEET. RRERIC BT 2 FEEMEEL, AR U D 30 mA-ESS, WilE K
3 10 mAFAESS & KR ERfEZ /RS, IefiGEnd 17174RICREERD S 0, FIEEIRIRIE 3304F T M8 7/ 5 AD KHhEZ
FETETWS, RHOMEREND 29845 UHERRGEEMN 0.9 L @<, TWRERICHIEE 2k I afReMED .
ZFDizs, REIRHNCKIRIEIE R AR T 2 ifREENERZ SN, AV 1 FEFICHESENREZREL, VIV EALT
HEOEHZIT> Tz, W, EIAR I ERGHIERE Lish o 2.

7 IVSA VWi SRR R E O R, RO REEHE AV < HEAAYIC R T BRI U WO RSSO TS HDM S
5N 9 3RDFHTH%S. DFDP-21X, HE 1000 m{\Ha THIEZEE S, & HICHE 1300 miaE THREIT 522 &
ZHEEL, 77 2a7)lIcEIMTbhniz.

DFDP-2D#iEll% Phase 1 Phase 2A— C, Phase 3z TOLENEZ SN TWz. Phase 137 —Y Y FHA LGNS
DV ERY], Phase 2835510 8.5  Yw Mok /a7l Phase 2B 7 )L 81 VWrfg g ay V) > 7R
Hll, Phase 2@ 7 )L 51 Vg R0 a7V > Z I, Phase 33HHERE L L Bl RROHE TH 5. Phase 2A2 Phase
2BOYIDEZIX, v T4 YT ABRICKOIATF A MHC A TehZi#RT 5 ic ks, ThEWEIEO I
oy rAaf A b=>Aar A h=>hEZ T L—Y A r=WBHY BT BN ETHS. Fiz Phase 2MDFHK
EXBE T, FLOFEZI Tz, r— 2 7 eMIN2$EZHALZD0 D 2 X > kTR ZEFHHIC R > TV,

Phase 2AT I3RS 893.18 mE THIHI L 7z. LA L Phase 2ADRAKERRET, Zr—3 > 7 OREKNIC & b gLz
AV FTHDTLEY, EIZW&ZEE 5% Z25WIRMICE > T2, COMICBIEITICZZEHDO -5 TIVHBFEE LU .

PEEIORER, 7 V81 VWilg FRRRIDOIEE 240 mOHEREYIOJEIF DS MMICIz > Tz, KB HEYRREORER L/ S
N, BN O 1 kmIZHG 72 W CILUEIRED 100°CEI#E Z % 1Z EHIRAR D mWT Vb ot by Ta v
Al 2 m iR TEREL L, 6 m kR TR Z2 54E LRSS IS 21TV, LN COEMHEEMH S MIcE o7, &5
ICHEHIFPIE ek DB RS, Rtk ZSieflE LT 0, Wik HBOKBRMEICHRZ 522 2 EhHfFEN5.

DFDP-2 COMHHFRLER TE Aoz, LA LTIV SA UWifE L, JHIFTFZEONS e UToOEh &S WigTth o,
20164ELIFRICHHENIZ HIE LT\ 5. T DI=HIcid DFDP-288H|OFfiaRES % /el 3 2 0 EBHH % L Bbn .

F—U— R Wi, 77 VS VW E
Keywords: Fault Zone Drilling, Alpine Fault
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KL 7 7 V) 71528810 M2-M5.5 {}?JER FEAAE R

Drilling into seismogenic zones of M2.0 - M5.5 earthquakes in deep South African gold
mines (DSeis)

IINRE R R T R RS 2 MR 2 T 7 VT AT 2 A AY 3 FREF TV by —)L 4

B—INA L 1/4’{—/ R 5 B GE ’SDH%G

OGASAWARA, Hiroshit* ; YABE, Yasud ; ITO, Takatosh ; VAN ASWEGEN, Gerrié ; CICHOWICZ, Artur* ;
DURRHEIM, Raymond ; PARTICIPANTS, Related meetifig

UATavBE R, 2 ALK, 8 S I EERIZEAR, ® 77 7 U 71, “Council for Geoscience, South AfricaCSIR / Witwatersrand
Univ., South Africa5J-DESC SATREPS W B =i D S hn&
1thsume|kan Univ. 2Tohoku Univ.,?Inst. Mine Seismology, South AfricdCouncil for Geoscience, South AfricaCSIR /
Witwatersrand Univ., South AfricéParticipants of J-DESC SATREPS WS and related meetings

¥ 5. San Andreas S8HIE, 1) I[HIE. Alpine 7 EDWiE. Gulf of Corinth, mif M= 7. HAIfG#. Costa Ricalk
E. WiE RU Y WM EREHITI TN, 20134F ICDPRPERH#TIE. TNEDOREGMRZHE S TEARBRD 1041
WBULRDO R ZICERITREZERES LTS (Moriand Ellsworth 2013 :

— &S BHEMDME K E NMBHEDNMERET 200 2  SEHHEN X500 ?

— A HIEDHEE & BT 2 DH ?

— MBI KT OB K ERTAEN E S Zk T 500 ?

—HEFREAOMIC, ISHDOREZTLMENESEDLZON?

INSOHEZOEEZMEOMM T, BFEL SEVEROTF—X2TIER#ETH D, RV U JIC X 3B
HF—=ZTULHTERY, LML, MEREREE S THER R Z RV ) V795 L3RS TR,

BOFINERIETHIER T 3.4kmICET 27 7V A (M77) OEHLLIE. FICEEIOHE T M2 - Z L EOHIFEN
PFHRBIGD S mANTHRAET 5720, HEEIIBICARICHEREY 7 A TE 2 MR TEIEHICRONTLEITH S,
<&, McGarr et al. (1975¥° Gay and Ortlepp (1979 £ DJEERIIZEDH O . Fl T L= — V7 iaiEBERAEGOTR
PREEEIIES RS 5N TV (e.g. Ogasawara et al. 2002, 2009, and 2014; Nakatani et al) 20885k H1, 7 D4R
PRI 350 2 AR KD M5.5 OHIFED OrkneyHilTaB T 20144E 8 H 5 HIcF 4 L7z (LUK M5.5 OrkneytiiE), <
EIEWE O LiE. AHEOESINLORES (i F 3km) ODbITHEEM FTHH . #i FDLIN Geophone® U3 Hif
PRUEOEFE R E. MO THEVEL DT —XN SATREPSZ EDH D FAIC K> THRBNTZ, TOXI HENUCLD
BENTOT =X TEELWHIER T 2170, HUERAT COME B2 ik U iR B O 2 iamd % 72 oIc,
COEFZTEZRIRL RU YV TT S5z S % 725D ICDP workshopz A2 IR Uiz, HLlEEz, M2 D
ERICE T mTEETE S FV Y V7R E RO TH 0, FIRKENZH#R TE 2T — 28/ IcneEZ TS, T
ORIZ RV Y V7%, HEROMDOERHIED RV UV FEHE X O L HEFRAER OB RICIAWVEIP Bk, s®ER. 10
BWREOHIE, Wigli) Z N\ —922 MW TE, FUVY YT - URIRIRX MINE L THEOEEEDH 5.

JETI M ERSHRREDHERFRA T TR, 3 XTSI DZER A5 OEHANE IE—RICNEETH O | BUGAOTEEICHE]
WD % FE 7 B HRL T B HEFIT T 7 B ORPE N T & ZH0fr « REBR - KN oTee UL, FAIE T OREEZ ik
Llco EENTBUEISTIET Y Y JICHEDE, @ININICEK B RT R—RAT7 DA A=V WML THEE RV Y T
Az D, KO SO T 30tk S 12 ETE 2 2 L 290k Lic, a7 DRIGRE @V, T ORRZEE
A LU RO D fHAZI TNz ¢

(1) HEFEEICH T % 3 XIThh IS0 i DEHE

(2) IKFEMREP DR T R—IL a7 DX R =TS ZHEE T 5 71 & O AR L,

(3) HIEET— 2R 585N 5, HER S XUCHEBEZROBSE T 0 | SERAEE. IS 0T, IR R
bfili, MIBUKEDZEM MR E L, a7 onF Y FRE TR LN ME - Ytk - BBUKERIST 17010 & O ELg,

(4) M5.5 OrkneyHEE DREDfEN] © 3@k O Fil LIEAFERE IS EWE R CHN LIER IS THA9 2 DITH L. M5.5 Orkney
MR IERE TN R THRIEE K O S A RISROHRTHRAE LTz, M5.5 OWTEE O MK 3km QSRS Jid. g B i
*%i%nﬁﬁﬂf%&b\g 7’;0

(5) FVUVUYTHIC, MEBOMEES), BBUKE, B4 2 8imll L. /Ny 7757 2 B e b 5o W #ifm
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SREEAN T ML, AR, BOR. AEK. BERER. JEK. ERRDE. SREHER A CSIR, Wits K. Council for
Geoscienc®fze#, XU, FilsorE# 4 (Anglogold Ashanti, Sibanye, Goldfields, GoldOne, First Uranium, Seismogen,
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SEATRHRE. BUEK 211ikd COE 71 7' L, R 7 FH#A. Research Chair initiativék £1C & %,

RIDFI] 1 M5.5 DARE L R (D). MEMRERF Ok =f), HFR 3km OUTHat LIS HlEt ) +
XU RV U VI AalREL Bbn 2 T 3km OYoH (FIFIndfa),

F—T— R HERAEGADO R UV 7, KEERE 7 7V Aedhil, s EOWEL, 157 &g, B & o Mg
Keywords: Drilling into seismogenic zones, Deep South African gold mines, Physics of earthquakes, Stress and Strength, Con
parison with seismological analyses
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Crush Zone Dirilling Project for Development of Fault Activity Evaluation Methods

=i Beh Y, N !
MIYAWAKI, Masahlrol* : UCHIDA, Jun-icht

VR B AR 0 —
!Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/INRA/R)

Wi OTEBIEE F L F A X 0 g Lz wiE S A HE OB G2 OFE R S EEET B2 8 (Wb S
EfitiER) A, L L, HilEc K - T O RIS EMRGRID RN T Z AW EOMEIC Kb, DX 5%k
EPEHATERNT ENDH S, TOHE., R Z O TZERHIE SR OPMEIRICIE D W I IG# EOFHMEZ1T 5
EH 5D, THIHEEOSWVIHMETFEDFET. L TWAS DI TldEy, HIZE., HRAHTOFEIE THEL L 72 iR O
APEME, ERRE O EHORHMRISIER LEREE RTS8 H D, TOFMRICER, FFEETF i FEtEED
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Anisotropic resisitiviy profiles and fault rock microstructures in fault zones

ANy N
OMURA, Kentard*
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Assessment of In-Situ Stress from Deep Borehole in the Middle Coastal Plain and Its
Implications for Taiwan CCS Project
Assessment of In-Situ Stress from Deep Borehole in the Middle Coastal Plain and Its
Implications for Taiwan CCS Project

YEH, En-chad* ; LI, Wei-chend ; CHIANG, Tung-chirt ; WU, Feng-yi ; CHENG, Chuan-i ;
LIN, Weirer? ; WANG, Tai-tier? ; YU, Chi-wert ; CHIAO, Chung-hut ; YANG, Ming-wei®
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LIN, Weirer? ; WANG, Tai-tier? ; YU, Chi-wert ; CHIAO, Chung-hui ; YANG, Ming-wei®

IDepartment of Earth Sciences, National Taiwan Normal University, Taipei, Taiwan, RQChi Institute for Core Sample
Research, Japan Agency Marine-Earth Science and Technology, Jaysditte of Mineral Resources Engineering, National
Taipei University of Technology, Taipei, TaiwatSinotech Engineering Consultants, Inc., Taipei 114, Taiwan, RO&wan
Power Company, Taipei 100, Taiwan, ROCQaiwan Power Research Institute, Taipei 238, Taiwan, ROC

!Department of Earth Sciences, National Taiwan Normal University, Taipei, Taiwan, RQChi Institute for Core Sample
Research, Japan Agency Marine-Earth Science and Technology, Jaysditte of Mineral Resources Engineering, National
Taipei University of Technology, Taipei, TaiwatSinotech Engineering Consultants, Inc., Taipei 114, Taiwan, RO&wan
Power Company, Taipei 100, Taiwan, RGTaiwan Power Research Institute, Taipei 238, Taiwan, ROC

Global warming have been becoming an important issues around the world. One of efficient ways to reduce the global warmin
and decrease CO2 in the atmosphere is to sequestrate the supercritical CO2 into the underground structures or formations.
evaluate the risk of CO2 leakage, the knowledge of in-situ stress state and integrity and rock strength of cover formation i
essential. Besides, the assessment of in-situ stress state is significant for drilling-casing plan. Furthermore, understanding t
relationship between fracture and in-situ stress is one of key information to evaluate the potential of fracture seal/conduit an
fracture reactivity for such underground projects.

Formations under the Coastal Plain in Taiwan have been evaluated as saline-water formations with gently east-dipping and r
distinct fractures endured by regional tectonics of obliquely arc-continental collision with N35W compression. The formation is
characterized as a suitable place for carbon sequestration. In this study, we will integrate the comprehensive results of differel
in-situ stress determinations such as anelastic strain recovery (ASR), diameter core deformation analysis (DCDA), borehor
breakout, hydraulic fracturing from a 3000m borehole of carbon sequestration testing site and further evaluate the seal feasibilit
in terms of rock mechanics and tectonic implication in the context of stress state.

Results of 30 ASR experiments between the depth of 1500m and 3000m showed the consistent normal faulting stress regim
Stress gradient of vertical stress, horizontal maximum stress and horizontal minimum stress with depth is estimated as 22, 20, al
18MPa/km, respectively. The distribution of borehole breakout is not completely throughout all of interval in 1500-3000m. The
mean orientation of breakout is about 175deg and mean width of breakout is 84 deg. Based on rock mechanic data, maximu
injection pressure of carbon sequestration can be estimated. Furthermore, although it is normal faulting stress regime consiste
with core observations and borehole image logging, the horizontal maximum stress of 85deg inferred from breakout suggeste
that this place has been affected by the compression of oblique collision. The comparison of stress magnitudes estimated fro
ASR, DCDA, breakout and hydraulic fracturing cab further verified current results.

F—7— R: In-Situ Stress, CCS, Taiwan, ASR, Breakout, Hydraulic Fracturing
Keywords: In-Situ Stress, CCS, Taiwan, ASR, Breakout, Hydraulic Fracturing
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An enhanced geothermal system
An enhanced geothermal system

DMITRIEV, Alexei'* ; KURYANOV, Romar?
DMITRIEV, Alexei'* ; KURYANOV, Romar?

Hnstitute of Space Science, National Central University, Jungli City, Tai#Rivate Job
Hnstitute of Space Science, National Central University, Jungli City, Tai#Rivate Job

We introduce a new technology of heat extraction from the deep crustal rocks known as an enhanced geothermal syste
(EGS). EGS is based on an innovative way to drill deep and ultra-deep (6-12 km) geothermal wells with a speed of up to 3C
meters per hour, with a diameter of 250 mm to 500 mm at a temperature in the bottom of the well up to 400C. This allows
building environmentally friendly petrothermal power plants and heat sources. EGS are built in a number of regions in Russie
from the European part to Siberia and Far East. The pilot scientific and experimental petrothermal power plant is characterize
by rated capacity of 24 MW with an annual power generation of 187,4 millions KWh and heat supply of 905 thousand Gcallyear.
The estimated technical & economical parameters of the petrothermal power plant are the following (all costs are in 2010 yea
prices):

- construction period - 6-10 months ;

- cost of electricity produced - 0,01 USD/kWh;

- cost of heat produced - 1,30 USD/Gcal;

- total investment in the power plant - 44 million USD;

- lifetime - 40 years;

- average payback period - 2 years.

Contact person for further information: Roman M. Kuryanov, e-mail: roman.taiwvan@gmail.com

F—7— R: deep and ultra-deep drilling, geothermal energy, petrothermal power plants
Keywords: deep and ultra-deep drilling, geothermal energy, petrothermal power plants
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Prellmlnary report on logging while drilling conducted at Iheya-North Knoll, Okinawa
Trough

e 9UE I B A MOE KYAW! ; RFE D 1 i rEF 1 BB & L @t
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SAITO, Saneat§tf : SANADA, Yoshinorit ; MOE, Kyaw' ; KIDO, Yukari! ; HAMADA, Yohei! ;
KUMAGAI, Hidenori® ; TAKAI, Ken! ; SUZUKI, Katsuhikd ; CK14-04, Cruise membeér
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In July 2014, a scientific drilling expedition, CK14-04/Expedition 907 was conducted at an active hydrothermal field on
the lheya-North Knoll by D/V Chikyu as a part of “Next-generation Technology for Ocean Resources Survey” of the Cross-
ministerial Strategic Innovation Promotion Program (SIP). During the expedition logging while drilling (LWD) was deployed to
constrain the area of the fluid reservoir beneath seafloor followed by three coring holes down to 150 meter below the seafloc
(mbsf). The LWD system is composed of arcVISION for resistivity and natural gamma ray measurement and TeleScope fol
real-time transmission of drilling parameters and arcVISION data. Both tools also measure annular pressure and temperatu
at two different depths. To protect the LWD tools from the anticipated high temperature of hydrothermal fluids, exceeding 300
°C, a continuous pumping system (Non Stop Driller) was applied to maintain fluid circulation continuously even during pipe
connection.

Five sites (C9011-C9015) at the Iheya-North Original Site and one site (C9016) at Aki Site were drilled with LWD. At C9012
and C9016, the arcVISION detected temperature anomaly up 10 84234 mbsf and up to 3% at 80 mbsf, respectively. The
temperature quickly increases at that depth and it would reflect the existence of high-temperature heat source along boreho
Due to the continuous fluid circulation during drilling, the measured temperature does not indicate in-situ temperature, but it
reflects the heat disturbed by the cold circulated water instead.

High quality resistivity and natural gamma ray data were acquired at six sites. The log curves at Site C9016 show characteristi
response; the natural gamma ray log exhibits extremely high radiatib@Q gAPI) at 7-13 and 23-31 mbsf (Zone A). In the
underlying interval of 31-40 mbsf, the resistivity log exhibits extremely low valu@.2 ohm-m) (Zone B). Then the resistivity
log exhibits higher value ("10 ohm-m) and the natural gamma ray log shows very low radiaB®ng@API) at the interval
of 41-48 mbsf (Zone C). The log characteristics in Zone A, B, and C can be interpreted as a series of K-rich alteration zone
sulfide zone, and low-K hard (silicified) sediments, respectively. The LWD-based lithological interpretation was confirmed by
the following core description. Zones A and B can be correlated to altered clay zone and sulfide zone including sphalerite, galen:
chalcopyrite, and pyrite. Our results show that LWD is a powerful tool for the scientific investigation of submarine hydrothermal
deposits and LWD survey enhances the successful recovery of sulfide samples.

*CK14-0AfiigIEfRE  HEIE - BER IR - ALRIENT - 79ESE « BPIREE - (LA GEERTZERHFEREMS),  LlRFfaL
GEXEFMHSEHIZEA), T E (N7 ERBEPIZ9AT). Moe Kyaw Thue &I « BREA - 7 « Frederic Sinniger
IEARMRE « USSR « HIRHE— « JIETEST « @A HERED < IRFEEA - ZEZFEF - EHE - REDN D < BRI (EF
WEZEBEFERERS). SERAL - FBE T (BTRETZERE RS LN R)

F—U—F:B5Ew 5, M~ T 7, ILOPEE T, #EHIFRERE, SIP
Keywords: CHIKYU, Okinawa Trough, Iheya-North Knoll, Logging while drilling, SIP
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Intact preservation of environmental samples by freezing under an alternating magneti
field
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IKochi Institute for Core Sample Research, JAMSTEResearch and Development Center for Submarine Resources, JAM-
STEC,3Marine Works Japan Ltd*Center for Advanced Marine Core Research, Kochi Universag| Co. Ltd.
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