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1. Cruise Information

Cruise ID: YK14-EO01

Name of vessel: YOKOSUKA

Title of the cruise: Geological and geophysical surveys for understanding Mega-carthquake and Tsunami
mechanism in subduction zone: Paleoseismilogy: piston coring.

Chief scientist [ Affiliation]: Toshiya Kanamatsu [CEAT-JAMSTEC]

Representative of Science Party [Affiliation]: Shuichi Kodaira [CEAT-JAMSTEC]

Title of proposal: Geological and geophysical surveys for understanding Mega-earthquake and Tsunami
mechanism in subduction zone: Paleoseismilogy: piston coring.

Cruise period: 13th, Nov — 28th, Nov 2014

Ports of call: Sumitomo, Yokosuka -Hachinohe

Research area: Off Tohoku

Research map: Figure 1
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Figure 1: Sites for piston-coring and multiple-coring during YK14-EO1 cruise
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3. Cruise Log

YK14-E01 Cruise Log

Nov.
2014

13

Left Yokosuka for the research area.

14

Site survey and coring at PCO1 (36°38’N, 142{°45’E WD
6200m)

15

Site survey and multiple-coring at MC0O1 and M C021 |
141°29.9904 38°6.0576 (KT11-17_St.1) 122m

2. 142°15.0426 38°6.0151 (KT11-17_St.5) 893m
night: site survey

16

Site survey and coring at PC02 (37°08°N, 143°00° WD:
5200m)

17

Site survey and coring at PC03(29b°38°16°N, 143°47.5°E)

18

Site survey and coring at MC3 (St.6 38°22.9121",
142°42.9633°  (1446m)

19

Site survey and coring at MC4 (38°29.8344°N ,
143°49.6504°E 5522m)

20

Site survey and coring at PC04(38°49.5°N, 143°54’E (21C)
6000-6200m

21

Site survey and coring at PC05(39°16.4448’N ,
143°56.6842°E) NT13-19PC08 (OSL)

22

Site survey and coring at PC06(39°30.9067’N ,
143°59.9871’E
NT13-19PC06 (OSL)

23

Site survey and coring at PC07(39°41.9525°N,
143°59.1968’E(NT13PC04)

24

Site survey and coring at PC08(40°08°N, 143°58°E (X1)

25

Site survey and coring at PC09&10 X2  40-49.7 N
144-09.5 E (5400m) and X6 40-43.5 N 144-01.5 E
(4600m)

26

Box survey (multi-narrow & SBP)

27

Box survey (multi-narrow & SBP)

28

Arrived in port of Hachinohe




4. Objective and summary of observation

A long term prediction for earthquake in a subduction zone should be based on its recurrence interval and
past displacements of a megathrust. Unfortunately no such research has been conducted in the deep Japan
Trench subduction zone before the 2011 Tohoku earthquake. The recurrence of earthquakes could be
understood by evaluating timing of event deposits in the sequences. In this study, not only in the trench axis
where the most prominent displacement occurred, in the forearc basin and the landward slope areas. We
first aim to document the evidence of the 2011 Tohoku-oki earthquake in the surface sediment, and then

establish the earthquake recurrence in Tohoku-oki by identifying similar evidences in the past strata.

The target area in this cruise was the terrace in the lower landward slope: so called mid slope terrace. The
water depth ranges from 4000 to 6000m.We visited the area, where was not been surveyed during the
previous cruise NT13-19 for piston coring. Additionally multiple coring were conducted to investigate the
surface sediment alteration after 2011 event in shallow water depth. Bathymetric and sub bottom surveys

were also conducted. We conducted ten piston coring, and four multiple coring operations.



5. Instruments and Operation
5.1. Piston corer and Multiple corer

Piston corer system consists of 0.48 ton weight, 4 m and/or 6 m long stainless steel barrels
trigger which works as the balance and a pilot core sampler. In addition, the polyvinyl chloride (PVC)
liner tube is inside of the stainless steel barrel. The inner diameter (I.D.) of liner tube is 75 mm. The
total weight of the system is approximately 0.7 ton. In this cruise, we used the piston for PVC liner
tube. The PVC piston is composing of two or five O-rings (size: P63).

For a pilot core sampler, we used a “74 mm diameter long-type pilot corer”. Pilot corer consists
of 112 kg weight, 70 cm long stainless steel barrel and polycarbonate liner tube. The L.D. of
polycarbonate liner tube is 74 mm.

The inclinometer (Alec-electronics Itd., APC-USB; maximum depth 7,000 m) was attached to
the head of the PC weight to monitor the PC actions (including inclination, compass, acceleration and
depth sensors).

The transponder (Benthos Itd., XT-6001 10 inch; maximum depth 6,000 m) was attached to the

winch wire above or over 50 m from the PC to monitor the PC position.

About “K-value”
“K-value” means the hardness barometer of the sea floor sediment.
K-value = pure pull out load / (outer diameter of outer pipe * penetration length).
Because of winding power of the winch, we were requested to choose pipe length with referring

“K-value”.

Winch operation

When we started lowering PC, a speed of wire out was set to be 20 m/min, and then gradually
increased to the maximum of 50 m/min. The corers were stopped at a depth about 100 m above the
seafloor for about 3 minutes to reduce some pendulum motion of the system. After the corers were
stabilized, the wire was started out at a speed of 20 m/min, and we carefully watched a tension meter.
When the corers touched the bottom, wire tension abruptly decreases by the loss of the corer weight.
Immediately after confirmation that the corers hit the bottom, wire out was stopped and winding of the
wire was started at a speed of 20 m/min, until the tension gauge indicates that the corers were lifted off

the bottom. After leaving the bottom, winch wire was wound in at the maximum speed.

Core splitting
The sediment sections are longitudinally cut into working and archive halves by a splitting devise

and a nylon lineInstruments and Operation of Multiple corer (MWJ)



Multiple corer (MC)

Multiple corer (MC) consists of body (620 kg in weight) and four or eight sub-corer
attachments. The sediment coring pipes are used the acryl pipes, those are 60 cm in length, and the
diameter is 74 mm.

The transponder (Benthos Itd., XT-6001 10 inch; maximum depth 6,000 m) was attached to the
winch wire above 50 m from the MC to monitor the MC position in MC03 and MCO04.

Winch operation

When we started lowering MC, a speed of wire out was set to be 20 m/min, and then gradually
increased to the maximum of 50 m/min. The corers were stopped at a depth about 50 m above the
seafloor for about 3 minutes. After that, the wire is run in 20 m/min, and we carefully watched a
tension meter. The changes of wire tension value are used whether MC arrive or leave from the sea
floor. After leaving the bottom, winch wire was wound in at the maximum speed. The MC come back

on the deck, sub-corer attachments are detached from the body.

Core splitting
The sediment sections are longitudinally cut into working and archive halves by a splitting devise

and a nylon line or a stainless wire.
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Figure 5.1. piston corer and multiple corer systems



5.2. Multi-narrow beam and subbottom profiler
Kongsberg EM122 Multi beam Echo sounder system, and EdgeTec 3300-HM SBP systems were used to

collect bathymetric and subbottom image data in the study area. General specifications data are followings

EM 122 performance data
Operating frequency: 12 kHz (10.5kHz~13kHz)
288 beams with width of 2°

EdgeTec 3300-HM performance data
Frequency range: 2~ 16kHz, Center Frequency
Pulse type: FM
Pulse length 5~100ms

XBP measurement

The sound velocity profile of the local water column, which was used for calibration of depth, was
estimated from a temperature profile based on in-situ XBT (Expendable Bathythermograph)
measurements.

Data Date time Lat Long Probe Max
Num Type depth
(m)
85 20141113 | 195646 | 36-37.3623N | 142-44.0681E | TO5 1831
86 20141114 | 121346 | 37-19.8932N | 142-05.9115E | TO7 761
87 20141114 | 212226 | 38-06.6292N | 141-29.6979E | TO7 761
88 20141115 | 85153 37-53.1846N | 142-25.2703E | TO7 761
90 20141116 | 224632 | 38-13.2492N | 143-46.2133E | TO5 1831
93 20141117 | 120735 | 37-52.1218N | 142-28.0060E | TO7 761
94 20141119 | 95409 38-29.6408N | 143-33.9911E | T07 761
95 20141120 | 145754 | 38-49.3465N | 143-34.0201E | TO7 761
96 20141121 | 111100 | 40-16.4806N | 144-02.9980E | TO7 761
97 20141121 | 143406 | 40-48.4797N | 143-59.3078E | TO7 761
98 20141122 | 55225 39-41.4114N | 143-51.3023E | TO7 761
99 20141124 | 93522 40-32.3901N | 144-15.0041E | TO7 761
100 20141125 | 173052 | 40-45.2849N | 143-43.9993E | TO7 761
101 20141125 | 234828 | 40-47.9906N | 142-40.3822E | TO7 761




6. Preliminary Results

6.1. Summary of Piston coring Operation

Operations are summarized in Tables 6.1.1. and 6.1.2.

Table 6.1.1. : Summary of piston coring during YK14-EO1 cruise.

Dae UTC) | CoreID Location m Pasifion Corer type

yyyyimmidd (m) Laimde  : Longitnde Type Type™ | Wegiht

2014/11/14 | PCO1 OFf Tohoku 62177 | 36 38 1220N 2 452801E | Trensponder | IN PC | 480 kg

411116 | POD2 Off Tohokn 5,186 Transponder | IN PC 480 kg

20141117 | PCO3 OFf Tohoku 5611 Transponder | IN PC § 480 kg

2041120 | POD4 Off Tohokn 6176 Trmspmder | IN PC 480 kg

20141121 | PCOS OFf Tohoku 4963 Transponder | IN PC § 480 kg | 8227 44 015
411722 | PO06 Off Tohokn 4858 Trmspnder | INPC 480 kg | 8171 M | 017
201411123 | PCOT OFf Tohoku 4722 Transponder | IN PC § 480 kg | 7999 44 018
201411724 | POOS Off Tohokn 4.20% Trmspander | IN PC 480 kg | 4829 6 | 034
2014/11/24 | PCO9 Off Tohoku 53817 Transponder® | IN PC { 480 kg | 5195 42 015
20141125 | PC10 Off Tohokn 16107 Trmspander | INPC | 480 kg | 4798 7 | 024

***K value is the strength barometer of the sea floor sediment; K value = pure pull out load / (outer

diameter of outer pipe * penetration length).




Table 6.1.2. : Summary of multiple coring during YK 14-EO1 cruise

Frame . ‘Water o Tension
Daie (UTC) | CoreID No. Location : Position Corer type Core length {m) MAX
yyyy/mm/dd (m) Latimde | Longitude Type Type* | Wegiht | (m)fHAND No. [(3]
%5 0320 / 1
%3 0325 / 4
201471114 | MCO1 Off Tohokn | 121 | 3806.1102N | 141-299740E Ship Acrylic | 620 kp 8
%2 0328 / 5
1 0265 / 8
6 0.260 1
1 0.305 4
20141115 | Mco2 Off Tohoku | 884 | 38-06.0623N § 142-15.0009E Ship Acrylic | 620 kg 19
%2 0.320 5
24 0.305 8
1 0320 / 1
14 0325 / 4
2014/11/17 | MCO3 Off Tohokn | 1,422 V| 38 229302N { 142 429411E | Transponder? | Acrylic | 620 kg 18
%5 033 [/ 5
%3 0315 / 8
4 0.320 1
e 0325 2
1 0.320 3
6 0.305 4
20141118 | MC04 Off Tohoku | 5,544 | 38 20.8524N § 143 49.6653E | Transponder” | Acrylic § 620 kg 40
1 0.320 5
14 0.325 6
%3 0.320 7
2 0.320 8




6.2. Winch wire tension records of the piston corer and multiple corer operations
Tension records of each operation are shown in figures below.
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6.3. Lithology of Piston cores and Multiple cores

Ken Ikehara (Geological Survey of Japan, AIST)

Core lithology is summarized in the Figs. 6.3.1 — Figs. 6.3.3
Note: Because PC05 & PC06 were for OSL measurements and were not split to halved sections,

there were no figures for PCs. Length of sections area summarized in Table 6.3.1
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Table 6.3.1. : Section Length of cores obtained during YK14-E01

NT14-E01 Section Length

. Section Total Length : Section Total Length
Core Section No. Core Section No.
Length (cm) (cm) Length (cm) (cm)
PCO1 2 74.0 PCO7 2 20
3 1003 3 9.7
4 9.7 4 99.5
5 101.2 5 100.0
6 100.0 6 100.0
4752 7 100.0
PLO1 1 585 8 100.0
2 60.5 9 100.2
119.0 10 98.5
PCO2 1 395 799.9
2 100.0 i g T Bt
3 K7 56.5
4 100.0 PCOS 2 85.0
5 100.2 3 100.2
6 98.5 4 99
5379 5 9.8
PLO2Z 1 80.0 6 98.0
2 385 4829
118.5 PLO8 1 eso T
PCO3 2 445 95.0
3 100.0 PCO9 1 225
4 100.0 2 100.3
42 105 3 100.0
5 K935 4 99
6 100.0 5 9.8
7 100.0 6 97.0
8 955 51935
650.0 L4 /X ¢ A
I 1 0.0 0.0
0.0 PC10 2 3.5
PCO4 1 12.5 3 100.3
2 100.0 4 9.7
3 100.0 5 9.8
4 100.0 6 94.5
5 95.0 cc 12.0
410.5 179.8
PLOA 1 0o L5 T R Y X
0.0 0.0
PCO3 2
3
4
5
6
7
8
9
10
cc
PLOS |
PCOG 2
3
1
5
6
7
8
9
10
cC
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6.4. Core Photographs
Core photographs of split sections are shown below.
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7. Multi-narrow beam survey
Bathymetric data were collected by a hull-mounted multi-narrow beam mapping system. Figure 7

shows the mapped areas during the cruise. Detail maps are shown below.
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Figure 7 Legend map of topographic survey .
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8. Notice on Using

Notice on using: Insert the following notice to users regarding the data and samples obtained.

This cruise report is a preliminary documentation as of the end of the cruise.

This report may not be corrected even if changes on contents (i.e. taxonomic classifications) may
be found after its publication. This report may also be changed without notice. Data on this cruise
report may be raw or unprocessed. If you are going to use or refer to the data written on this
report, please ask the Chief Scientist for latest information.

Users of data or results on this cruise report are requested to submit their results to the Data

Management Group of JAMSTEC.
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