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Abstract

Five dives were completed using ROV ‘KAIKO onboard R/V KAIRET during the
KR12-17 cruise (Nov. 1-9, 2012), in order to retrieve the pressure data from ACORKs at
ODP Holes 808I and 1173B deployed in the Nankai Trough off Muroto. The operations
have been conducted almost every year, and we now have 11+ years of continuous pore
pressure data since June 2001, across the toe of Nankai Trough off cape Muroto since.
All the pressure data from multiple depths show continuous modulation with tidal
signals throughout the period.

Two dives were dedicated at Hole 808I. Besides data retrieval, a new data
logger system with two pressure transducers was deployed to monitor the pressure
inside the ACORK casing, through the valve attached to the bridge plug at the ACORK
head. A slight overpressure was observed immediately after the hydraulic connector
mated the valve.

At 1173B, we spent three dives. First, we deployed a new module with a 20-m
extension cable/connector and an external battery. The extension was intended to avoid
connecting the ROV connector at the ACORK, which is not safe enough with the
capability of KAIKO manipulators. During the second dive we used this new module on
the seafloor for data retrieval, but there was no response. Thus we decided to revisit,
during the third dive, to download the data directly from ACORK and to recover this
failed module. Data was successfully retrieved, and we found that one of the sockets on
the female ROV connector attached to this module did not have a contact. Thus we gave

up deploying this module at 1173B.



1. Introduction

Two Advanced CORKs (ACORKSs) were installed in the frontal thrust and on
the trough floor of the Nankai Trough off Muroto during the ODP Leg196 in 2001
(Mikada et al., 2002; Figs. 1.1 — 1.3). Since then, data was retrieved basically once per
year by ROV KAIKO or HOV Shinkai 6500 (both from JAMSTEC). The downhole
pressure data have been continuously recorded since the installation of ACORK in 2001
at Hole 808I (frontal thrust site) and at Hole 1173B (trough floor).

Davis et al. (2006) reported a transient pressure increase in July-2003, and
interpreted that it was caused by a series of very-low-frequency events in the
accretionary prism.

Because of incomplete installation of ACORK at 808I, its top 40m part could
not be inserted in the borehole and was forced to lay down on the seafloor. As such, the
bridge plug which should isolate the lowermost section in the decollement could not be
installed during the drilling operation, so that S1 pressure data (pressure at the deepest
interval) remain identical with those on the seafloor. Earl Davis built another bridge
plug to be inserted horizontally into the ACORK head on the seafloor, and it was
attempted to insert during the KR03-05 KAIKO cruise in 2003. However, we have had
bad luck of losing (old) KAIKO vehicle and could install the bridge plug during that
cruise. Two more cruises in 2004 and 2006 were spent to complete this operation but we
could not do it (Table 1.1).

In 2007, we set a bridge plug (inflatable packer) into the mouth of ACORK head
at ODP Hole 8081 during the KR07-18 cruise, in order to seal off the lowermost pressure
port in the decollement. The result, however, was not satisfactory. From the data
recovered during KR08-13 cruise in 2008, we found no change in the lowermost
pressure after the packer deployment. We then removed the bridge plug and replaced
with a new, swellable packer into the casing. We expected to recover data in 2009, but
the KR09-12 cruise was not successful for retrieving any data because of typhoon
evacuation, etc.

In 2011, we were finally able to revisit both sites during the KR11-12 cruise,
and we closed the valve that is attached to the bridge plug. This should finally isolate
the décollement zone and we can now find the insitu pressure there.

The objectives of this cruise (KR12-17) are to retrieve data from both ACORK
sites and to see the pressure condition including the decolement zone at 808I, and to
install a new pressure data logger for monitoring the pressure at the bridge plug of 808I.

This document reports preliminary results of the cruise KR12-17.



Table 1.1 List of research cruises related to Nankai ACORK

Cruise Period Chief Sci. Platform Mission & achievements

ODP 2001 Mikada/Becker | JOIDES ACORK Installation

Leg196 Resolution

KR02-10 | 2002 Mikada Kairei/KAIKO Data download

KR03-05 | 2003 Mikada Kairei/KAIKO Data download & Deploy BP

YK04-05 | 2004 Kinoshita Shinkai 6500 Data download / BP set not completed / recover

BP

KR06-10 | 2006 Kinoshita KAIKO 70001 Data download / BP not launched

KR07-18 | 2007/12/ | Kinoshita KAIKO 700011 Data download / Remove mud / set BP
16-26

KR08-13 | 2008/10/ | Kinoshita KAIKO 7000lI Data download / Remove BP / Set swellable
5-14 packer

KR09-12 Kasaya KAIKO 7000lI Observe shimmering from 808 hydraulic port

KR11-12 | 2011/12/ | Kinoshita KAIKO 7000l Data download / fluid sampling from 808 /
20-25 SSS/SBP across the frontal thrust

KR12-17 | 2012/11/ | Kinoshita KAIKO 7000l Data download / Install new data logger (808) and
1-9 extension with new battery (1173)

Note: ‘BP’ stands for the bridge plug.
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Fig. 1.1 Index map showing the dive locations (808l and 1173B) .

34

33




Fig. 1.2 Location of ACORK sites 808 and 1173. Stars indicates spicenter of very low frequency events

in 2003 (Ito and Obara, 2006).

134 5631"F
32213

/-

meters

32 21'03°N
134 56'31°F

Precise location of Hole 8081 (ODP Leg196).

PETAY

' 808|

134 569
32 213N

p.

vy

32 21'03"N
134 56'49°F



100 1000 w00 BOO 00 00 500 400 300 200 aop

Deph besiow seaftoor (i)

Schematic overview of existing structures around ACORKs.



History of ACORK head at 8081

2003 (KR03-05) 2006 (KR06-10)

2007(KR07-18) after removing the mud 2007 First bridge plug installed



2008(KR08-13) Second bridge plug set
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2012(KR12-17) New data logger
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KR12-17 Shipboard Log
(01. Nov, 2012 - 09. NOV, 2012)

Bayonnaise caldron

A A+ R [ [SFS [EErE ES ATV V812
Date Local Time Note Description Position/Weather/Wind/Sea
01-Nov-12 Sail out, proceeding to research area 11/01 12:00 (UTC+9h)
09:00 |boarded 35-01.0'N,139-34.0'E
10:00|let go all shore line, left YOKOSUKA for Nankai- Trough South off Jogasaki
11:00-11:15|carried out onboard education & training for scientists Fine but cloudy
13:00-13:30 |meeting for KATKO 700011 operation SSW-5 (Fresh breeze)
18:00 |commenced drifting off OMAEZAKI 3 (Sea slight)
1 (Low swell short)
Visibly: 8'
02-Nov-12 Proceeding to research area 11/02 12:00 (UTC+9h)
06:00 [proceeding to off MUROTO 34-12.3'N,137-06.0'E
East off Daiohsaki
Fine but cloudy
NW-6(Strong breeze)
4 (Sea moderate)
4 (Moderate average)
Visibly: 8'
03-Nov-12 Proceeding to research area 11/03 12:00 (UTC+9h)
05:30|arrived at Muroto-ko 33-02.4'N,133-57.0'E
07:00 |disembarked 1 scientist, then embarked 1 scientist by traffic boat Off Shikoku
08:15-08:30|carried out onboard education & training for scientist Fine but cloudy
NW-4 (Moderate breeze)
M.N.|proceeding to dive point for 808I site 3 (Sea slight)
2 (Low swell long)
Visibly: 8'
04-Nov-12 Dive#582 @ 808I site 11/04 12:00 (UTC+9h)
05:50 |arrived at dive point 32-21.3'N,134-56.6'E
05:57 [released XBT @ 32-21.2554'N, 134-56.9674'E Off Kii-suido
08:29 [hoisted up KATKO 700011 Fine but cloudy
08:34 |launched KAIKO 700011, and started 7K#582 dive operation |Dive#582 NNE-4 (Moderate breeze)
11:18|landed at sea bottom Depth = 4672m 3 (Sea slight)
13:40 |left bottom Depth = 4671m 2 (Low swell long)
15:56 |hoisted up KAIKO 700011 Visibly: 8'
16:04 |recovered KAIKO 700011
16:35-17:05 |carried out MBES mapping survey
18:50 |proceeded to research area for 1173B site
20:21 |arrived at research area
05-Nov-12 Dive#583 @ 1173B site 11/05 12:00 (UTC+9h)
08:23 |hoisted up KATKO 700011 32-14.6N,135-01.4E
08:29 |launched KAIKO 700011, and started 7K#583 dive operation |Dive#583 Off Kii-suido
10:53 |landed at sea bottom Depth = 4789m Overcast
13:04 |left bottom Depth = 4789m SE-5 (Fresh breeze)
15:29 [hoisted up KAIKO 700011 3 (Sea slight)
15:36 |recovered KAIKO 700011 3 (Moderate short)
Visibly: 8'
06-Nov-12 Dive#584 @ 1173B site 11/06 12:00 (UTC+9h)
08:21 |hoisted up KAIKO 700011 32-14.7'N,135-01.4'E
08:26 |launched KAIKO 700011, and started 7K#584 dive operation |Dive#584 Off Kii-suido
11:14 |landed at sea bottom Depth = 4789m Cloudy
13:40 |left bottom Depth = 4789m NW-6 (Strong breeze)
16:05 |hoisted up KAIKO 700011 4 (Sea moderate)
16:14 |recovered KAIKO 700011 3 (Moderate short)
Visibly: 8'
07-Nov-12 Dive#585 @ 1173B site 11/07 12:00 (UTC+9h)
08:27 |hoisted up KAIKO 700011 32-14.7'N,135-01.4'E
08:32 |launched KAIKO 700011, and started 7K#585 dive operation |Dive#585 Off Kii-suido
11:03 |landed at sea bottom Depth = 4789m Fine but cloudy
13:08 |left bottom Depth = 4789m NW-5 (Fresh breeze)
15:24 |hoisted up KAIKO 700011 4 (Sea moderate)
15:32 |recovered KAIKO 700011 3 (Moderate short)
Visibly: 8'
08-Nov-12 Dive#586 11/08 12:00 (UTC+9h)
08:28 |hoisted up KAIKO 700011 32-21.2'N, 134-56.7'E
08:33 |launched KAIKO 700011, and started 7K#586 dive operation |Dive#586 Off Kii-suido
12:02 [landed at sea bottom Depth = 4672m Fine but cloudy
13:54 |left bottom Depth = 4672m East-4 (Moderate breeze)
16:08 |hoisted up KAIKO 700011 3 (Sea slight)
16:15 |recovered KAIKO 700011 2 (Low swell long)
Visibly: 8'
09-Nov-12 Arrived at SINGU
09:00 [arrived at SINGU-ko
10:00|disembarked from KAIREI
finished KR12-17 cruise
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2. Explanatory Note
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2.3. ACORK

Two Advanced CORKSs (ACORKSs) were installed during Leg 196 to provide
long-term in-situ pressure records in the Nankai Trough. The ACORKSs were an
important advance over the simple CORK hydrogeological observatories successfully
installed in many other ODP locations since 1991 (Figure 1). Objectives of these long-
term installations range from assessing background state of formation fluids to detecting
deformation-induced transients to constraining elastic and hydrologic properties of the
subsurface from tidal loading signals.

The original CORKSs have a single seal at the seafloor and therefore integrate
hydrogeologic signals over the entire drilled interval beneath the seal, whereas the
ACORK has multiple seals and monitoring intervals in a single borehole to allow
pressure measurements at isolated stratigraphic intervals. Prior CORK results and the
ACORK concept are described in more detail in a workshop report (Becker and Davis,
1998) and in several summary articles (e.g., Becker and Davis, 2000; Davis and Becker,
2001; Becker and Davis, 2005).

Table 1 shows the ACORK channel assignment. On both sites, SF stands for
seafloor pressure, S1 the deepest interval, and S5 (S6) the shallowest interval. Table 2
shows the history of data retrieval since 2002.

ACORK at Hole 808I

The ACORK at Site 808 has two packers and six screens and was intended to
penetrate the decollement. Due to poor drilling conditions and failure of the underreamer,
actual penetration concluded ~36 meters short of the goal of 964 mbsf. The ACORK
head therefore extended 42 meters above the seafloor, and the casing string could not
support its own weight. Upon removal of the drill string, the ACORK slowly tipped
within seconds. Careful video inspection showed the casing to be bent but not broken.
Fortuitously, the ACORK head tipped in the best possible direction—the ACORK rests
on its side with logger bay and sample ports facing upward.

Principal observation zones at Site 808 include the Lower Shikoku Basin
formation at several depths above the decollement, the overlying Upper Shikoku Basin
formation, and the Outer Marginal Trench-Wedge facies near the frontal thrust (Figure 2).

ACORK at Hole 1173B

The ACORK at ODP Site 1173B has four packers and five screened monitoring
intervals. It was successfully installed to 728 meters below seafloor (mbsf). A bridge
plug was installed to isolate the deepest screen from pressure at the seafloor via the open
casing. During deployment, the bridge plug set prematurely at approximately 466 mbsf.
The rig floor did not sense the bridge plug setting, and the drill pipe broke off at the
ACORK head. A video inspection at the end of Leg 196 confirmed that the drill pipe
broke off precisely at the ACORK head and that the ACORK head suffered no damage,
and data show that the bridge plug seated properly. Unfortunately, the broken drill pipe
prevented installation of a thermistor cable supplied by JAMSTEC.




Principle observation zones at Site 1173 include oceanic basement below 731
mbsf, the Lower Shikoku Basin formation below the stratigraphic projection of the
decollement, and the stratigraphic projection of the decollement within the upper section
of the Lower Shikoku Basin formation (Figure 2).

The ACORK head is a 30" diameter cylindrical frame fabricated from 3/8" steel
around a section of 11-3/4" casing. In three separate bays, the ACORK head houses: 1)
the sensor/logger/underwater-mateable connector assembly, 2) the spool valves and
sampling valves and ports, and 3) the three-way pressure sensor valves and geochemical
sampling valve and port (Becker and Davis, 2005). At the top of the ACORK head is a
30" reentry cone for drill-bit, sub-casing, or wireline tool delivery systems.
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Table 1. ODP Leg 196 ACORK configurations (Modified from Earl Davis’s note)

8081

Screen 1 2 3 4 5 6 Seafloor
Depth 922 mbsf | 879 833 787 533 371

Valve 6 5 4 3 2 1

Sensor 2 3 4 5 6 7 1
Chennel | S1 (open) | S2 S3 S4 S5 S6 SF
Color - - - Yellow | L.Green - -
Hole 1173B

Screen 1 2 3 4 5 Seafloor

Depth 728 mbsf | 569 445 402 359

Valve 1 2 3 4 5

Sensor 6 5 4 3 2 1

Chennel | S1 S2 S3 S4 S5 SF

Color - - - Yellow | L.Green -

Notes:

- Screens numbered from bottom up

- Sensors are numbered in logging order (as they appear in data files)

- 1/8" 0.d. geochemistry line used to connect screen 6 to valve 1 and pressure sensor 7 in
Hole 808I

- 1/8" o.d. geochemistry line, devoted to separate valved sampling port, connected to
screen 4 in Hole 1173B

‘Channel’ is the header of each column in the *.ACP file. In some cruises the header in
* ACP were numbered on the reverse order but the data itself was ordered in the same
way as others.

A-Cork 9736 pressures from 11k808i.raw 6407936 12-21-11 04:15:20

logger pressure gauge numbering: 1 2 3 4 5 6 7
line date time Vb SF S1 S2 S3 S4 S5 S6
1 08/10/06 03:20:00 0.00 47674.527 47685.680 47769.148 47701.379 47679.309 47679.000 47680.656
2 08/10/06 03:30:00 0.00 47674.387 47685.707 47769.066 47701.250 47679.199 47678.949 47680.656
3 08/10/06 03:40:00 0.00 47674.258 47685.707 47769.090 47701.379 47679.398 47679.180 47680.949




Table 2. History of data retrieval and other operations

8081

Cruise ID Channel order

Start time

End Time

KRO02-10 SF S6 S5 S4 S3 S2 S1 2001/06/18 07:20:00 2002/08/02 01:20:00
A 2002/08/02 02:00:00 2002/08/06 00:50:00
B 2002/08/06 01:10:00 2002/08/06 02:05:20
C 2002/08/06 01:10:00 2002/08/06 03:00:00
KR03-05 SF S6 S5 S4 S3 S2 S1 2002/08/06 03:10:00 2003/05/29 03:40:00
YKO04-05 SF S6 S5 S4 S3 S2 S1 2003/05/29 04:10:00 2004/04/30 05:20:00
KRO06-10 SF S1 S2 S3 S4 S5 S6 2004/04/30 06:00:00 2006/08/24 03:10:00
KRO07-18 SF S6 S5 S4 S3 S2 S1 2006/08/24 04:50:00 2007/12/18 03:20:00
KRO8-13 SF S1 S2 S3 S4 S5 S6 2007/12/18 04:20:00 2008/10/06 02:40:00
KR11-12 SF S1 S2 S3 S4 S5 S6 2008/10/06 03:20:00 2011/12/21 03:30:00
KR12-17 SF S1 S2 S3 S4 S5 S6 2011/12/23 02:40:00 2012/11/08 99:99:00
KR02-10 Valve closed

KRO7-18 First bridge plug (inflatable packer) set (Dec. 2007)

KRO8-13 First bridge plug removed

KRO8-13 Second plug (flabber plug) set (valve remainopen)

KR09-12 Fluid venting from the hydraulic port (Sep. 5, 2009)

KR11-12 Valve closed, venting stopped

KR12-17 New logger installed

1173B

Cruise ID Channel order

Start time

End Time

KR02-10
KRO02-10P
KR02-10Q
YKO04-05

KRO06-10 SF S5 S4 S3 S2 SI
KRO7-18 SF S1 S2 S3 S4 S5
KR11-12 SF S1 S2 S3 S4 S5
KR12-17 SF S1 S2 S3 S4 S5

2001/06/01 08:30:00
2002/08/03 04:40:00
2002/08/03 04:40:00
2002/08/08 04:30:00
2004/04/29 05:50:00
2006/08/22 04:37:00
2007/12/19 04:40:00
2011/12/## 99:99:00

2002/08/03 04:20:00
2002/08/08 01:20:00
2002/08/08 04:10:00
2004/04/29 05:20:00
2006/08/22 03:10:00
2007/12/19 03:40:00
2011/12/22 02:50:00
2012/11/07 99:99:99
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Fig. 1: Schematic diagram of CORK and Advanced CORK borehole observatories.
Exchange between permeable subseafloor formations and the ocean is prevented in the
CORK by a seal within the inner casing and by multiple packers that isolate individual
screens.
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2.4 New ACORK Data Logger and Battery Pack

In addition to downloading data from the original ACORK data loggers at Holes 8081 and
1173B, important objectives of KR12-17 included installing a new data logger at Hole
8081 and a supplemental battery pack to extend the life of the original logger at Hole
1173B. Both devices were prepared before the cruise by Earl Davis and Bob Meldrum at
the Geological Survey of Canada. The following two paragraphs summarize details of
the two new units.

New 8081 data logger: This unit was designed to be connected hydraulically to the
Aeroquip sampling port on the bridge plug that was installed in the ACORK head in 2008.
It had been producing fluids from near decollement and was sampled during KR11-17
before the sampling valve was closed for pressure monitoring. The unit includes an
original ACORK data logger of the same type as the original ACORKSs, so identical
communications protocols are followed. It also includes the same SeaCon CM2008
underwater-mateable connector (UMC) as the original CORKs, so the same mating
connector can be used on Kaiko for all operations at the sites. The new logger monitors
two Paroscientific 8B7000-2 pressure gauges, one for seafloor reference, the other for
formation pressures via the bridge plug. The formation pressure signal is transmitted via
about 3 m of 1/16” diameter SS316 tubing, protected inside a hydraulic hose, that
connects the formation pressure gauge to the Aeroquip hydraulic coupler mounted on a
handle suitable for ROV manipulation.

New 1173B battery pack: This unit was designed to be electrically connected to the
original ACORK data logger via its original SeaCon CM2008 UMC, and to provide
supplemental battery power plus a communications pass-through to the original data
logger. It includes 20 m of cable terminated with the CM2008 (male) UMC to connect to
the CM2008 (female) UMC on the original data logger. It also includes a second
CM2008 (female) UMC for all future communications with the data logger via the
instrument package once it is set on the seafloor within 20 m of the ACORK.

Pre-dive preparations: Lithium batteries for both new unit were shipped directly to
JAMSTEC and installed in port on 31 October, 2012. During the transit to the dive sites,
the hydraulic connector for the new 808 logger was replaced because of minor damage to
the original coupler. This required re-attaching the 1/16” tubing to the replacement
Aeroquip fitting, after which air was purged from the tubing run to the Paroscientific
pressure gauge. Also during the transit, full communications to ACORK data loggers via
the Kaiko-7K system and its UMC were verified in two ways: (1) to the new 808 logger
by connecting the Kaiko UMC (male) to the mating UMC (female) on the new logger,
and (3) to the new 808 logger through the 1173B supplemental battery pack, by
connecting (a) the Kaiko UMC (male) to the battery pack UMC (female) and (b) the
battery pack UMC (male) to the new logger UMC (female). The latter was important in
terms of verifying full RS-232 communications via the combination of the Kaiko system
and the 20 m extension cable from the 1173B battery pack to the 1173B original logger.
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3. Dive Summary

Dive Date/2012 | Site Operations

582 Nov. 4 8081 Data retrieval, Set new pressure data logger

583 Nov. 5 1173B | Set new battery and extension cable

584 Nov. 6 1173B | Communication through new cable, failed

585 Nov. 7 1173B | Data retrieval, Recover new battery & extension
586 Nov. 8 8081 Retrieve data, inspect tangles strings

(1) Hole808 I 32 21.215°N, 134 56.700°E, water depth=4,675m
(2) Holel1173B 32 14.683’N, 135 01.484°E, water depth=4,791m




Kaiko-7k Dive 582 notes, 04 November, Keir Becker — all times UTC

0153  vehicle at bottom

0213  808I ACORK casing in view

0218 landed at 8081 wellhead, mud cloud cleared in ~2 min

0226  prepare to connect UMC

0232  UMC mated, communications established (log file 12K808i.txt)

0235  downloading data

0258  download and reprogramming complete (log file 12K808i2.txt)

0300  UMC unmated

0301 UMC back in holster (dummy UMC female)

0320 trying to mate Aeroquip of new logger to bridge plug valve

0330 coupler seems mated

0333  trying to open valve, but coupler knocked off

0335  valve reclosed, vehicle repositioned

0343  Aeroquip coupler mated

0350 open valve, wait ~15 minutes to download new logger

0406 prepare to connect UMC

0410 UMC connected, log file (12K808BP.txt), data confirmed Aeroquip coupling with
~10 kPa pressure increase at formation gauge starting at 0330 reading

0420 attempt to disconnect UMC but data logger too light, requires port arm to hold
down data logger, difficult with 45° angle

0427  UMC disconnected

0437  UMC on holster

0438  dust cover installed

0445  end dive



Dive Log of
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Time Dep. Alt. Head Pos. Pos. .
(JST) (m) (m) (Deg) Xm Ym Description Remarks
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Kaiko-7k Dive 583 notes, 05 November, Keir Becker — all times UTC

0151
0204
0207
0215
0230
0232
0237
0248
0310
0315
0320
0321
0324
0328
0330
0333
0337
0340
0352
0354
0356
0359
0405
0410

1173B in sight, spool valve side; set down Kaiko to reposition launcher
launcher in position, move Kaiko clockwise to pressure side

at pressure bay, back off to check seafloor for battery pack location
good spot ~10 m back but bad dust cloud (not much current)

spot looks good, dust cloud cleared

Kaiko lift off but new dust cloud obscured 1173B

come up to 15 m altitude, back down to 5 m

set Kaiko down again

set battery pack on seafloor

back off paying out cable

at wellhead

grab wellhead with R arm, then L arm, then release R arm to get UMC
UMC off holster

UMC mated

all cable off basket

at battery pack, excess cable on side opposite UMC

move some cable, reposition battery pack

turning battery on, wood blocking last 10-15°

reposition to use both arms

R arm hold battery pack frame, L arm bend wood away

turn lever fully on

reposition battery pack for level, stable setting

lift off, survey cable, check 1173B UMC still fully attached

end dive



Dive Log of

KAIKO700011 Dive #583 Nankai-Trough 2012/11/05

Time Dep. Alt. Head Pos. Pos. .

(JST) (m) (m) (Deg) Xm Ym Description Remarks
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Kaiko-7k Dive 584 notes, 06 November, Keir Becker — all times UTC

0150
0208
0214
0215
0219
0223
0230
0236
0240

1173B on sonar

1173B in sight and battery pack to left, near top of berm
landed at battery pack, a little dust moving to right
reposition battery pack for better access

move Kaiko a little closer for access with both arms
dust cover off battery pack UMC, reposition pack again
UMC off holster

UMC mated

no communications - even if battery pack not actually turned on, original 1173B

battery should be good enough

0240-0300 multiple retries: both USB ports on mini, spare Belkin USB-RS232

0302
0318

0322
0328
0330
0333
0338
0344
0346
0353
0412

0416
0420
0425
0429
0436
0437
0451

adaptor (HPmini sees it as com9), change Kaiko control room RS-232 cable,

repositioning battery pack; decide to attempt re-mating of UMC

very difficult to unmate, even with both arms
finally unmated, inspect pins: whitish glob on pin 2, disintegrated when shaking
UMC

decide to reholster UMC (male) in order to inspect female on battery pack

UMC male back in holster

inspect female — looks OK

reposition Kaiko for battery orientation in second mating attempt

move battery pack for better orientation

UMC (male) off holster

UMC (male) fell off female onto seafloor

after moving SAHF out of way, pick up UMC and put on basket
UMC almost mated, but not last ~2mm. Something in way? Rubber band?
Quick check — no communication

disconnect UMC, inspect pins — look OK

UMC re-mated

no comms, tried both USB ports, new Kaiko lab RS232 cable

disconnect UMC

UMC back on holster

dust cover on battery pack UMC

visually verify UMC’s still mated on 1173B wellhead; end dive



Dive Log of

KAIKO700011 Dive #584 Nankai-Trough 2012/11/06
Time Dep. Alt. Head Pos. Pos. .
(JST) (m) (m) (Deg) Xm Ym Description Remarks
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Kaiko-7k Dive 585 notes, 07 November, Keir Becker - all times UTC

0156
0159
0203
0205
0206
0209
0214
0215

0220
0224
0226
0227
0229
0231
0236
0237
0240
0242
0250
0252
0253
0300
0302
0304
0305

1173B on sonar

1173B in sight and battery pack to left

landed at battery pack

dust cap off

UMC off holster

reposition Kaiko, use left arm to stabilize battery pack
UMC mated

no communications - tried 4 times with HPmini/Belkin; 3 times with
Mac/Keyspan

leave UMC on, prepare to turn battery lever off, grab frame with port arm
battery lever off

try comms again - no joy

UMC pulled off

UMC back in holster

dust cover on, lift off for 1173B

approaching 1173B, wellhead SeaCons are well mated
grab wellhead with starboard arm

grab wellhead with port arm, release starboard arm
UMC disconnected, return to battery pack

landed near battery pack, wait for dust to clear
battery pack dust cover off

mate battery pack UMC'’s, lift off for 1173B

back at 1173B

grab wellhead with starboard arm

grab wellhead with port arm, release starboard arm

UMC off holster



0307 UMC mated

0308 communications established right away, start normal checks and download
0310 data downloading

0331 communications done

0332 UMC pulled off

0335 UMC back on holster

KB to lunch, Kaiko to battery pack, download UMC pulled off holster so cable is clear
for picking up battery pack onto basket

0358 back from lunch, UMC in holster except last 2 mm, battery pack on basket
0400 bungee stuck in UMC pulled out to allow full return to holster

0410 lift off, dive over



Dive Log of

KAIKO700011 Dive #585 Nankai-Trough 2012/11/07
Time Dep. Alt. Head Pos. Pos. .
(JST) (m) (m) (Deg) Xm Ym Description Remarks
0 - - AN BHIA(Dive#585)
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Kaiko-7k Dive 586 notes, 08 November, Keir Becker - all times UTC
0154 casing in sight - but it's not 808]I; several sonar targets

0210 at cone with broken casing/pipe - not 808I

0232 atanother cone - ONDO hole?

0235 Kaiko heading NE

0241 sonar target

0257 ACORK casing in sight - dust cap reflection

0305 Kaiko in position at new 808 logger

0306 release SAHF pull pin

0307 SAHF off basket, inserted in sediments out of the way of arm
0309 dust cap off new logger

0311 UMC off holster - but UMC slot oriented wrong, need to bring in port arm for
arm to arm xfers to line up slot

0340 UMC finally on, begin download

0346 download finished

0347 portarm on frame base, then reposition to top of frame
0352 UMC off, start arm to arm xfers to line slot up for holster
0405 UMC back on holster

0407 dust cover back on

0411 lift off to go to valve side of wellhead and inspect string
0413 setdown too far away for first look

0424 move Kaiko closer but still not too close

0425 two plastic bags and some string on valves (valves all fully closed)
0429 use SAHF tip for at-distance removal of one bag

0445 SAHF inserted in sediments

0448 push core taken

0450 video survey string - extends down ACORK string below wellhead



0452 pull out SAHF
0455 lift off, dive over



Dive Log of

KAIKO700011 Dive #586 Nankai-Trough 2012/11/08
Time Dep. Alt. Head Pos. Pos. .
(JST) (m) (m) (Deg) Xm Ym Description Remarks
0 - - AN BHIA(Dive#586)
10:39 | 4552 112 3517 32-21.18 | 134-16.67 | TKBERRBAIR(S > Fv—iRE :454Tm) o XYL TV Fr—I{iL
10:41 | 4567 97 332.8 | 32-21.24 | 134-16.70 |E—Y )L T, CHUBDOXYIEIE—YILELE
10:50 | 4665 3 350.9 BRAR.EE R
10:54 | 4664 4 172 B=hb/\1TRE,
10:56 4655 3 157.4 INMTEE, B/ AT TIEHLY
11:00 BULVE2PLHEE, (HDTV1&2)
11:01 | 4663 4 162.8 ACORK{# % F R
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11:06 = 4666 2 140 HiEER
160 EARANER
11:10 | 4665 4 138 | 32-21.13 | 134-16.67 HI)LAYRREA, R, ZThTIEAW 808D site
ACORKIZZR B
11:17 | 4664 5 169.1 TV-2/8(T1RER
11:20 TV-2/ A TREB, 2R HYI/ORL TS, SN TIFAELY
ACORK&Y200mL L, FEIZLNED M ?
11:30 | 4665 5 154.3 INATREB, ThTIEAN
11:33 | 4667 4 156.5 ISMMTDRTSIZH 1)L AYR(ONDO)ZEER 808E site
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13:29 SAHFBIE(CSL T, EAET
13:31 /\‘x’nh@ﬁs‘cﬁﬁﬁE
EDILRERELEYFLY, (ARIRITEZFTNDES
EZILBOEARNSIT=
13:33 | 4672 301.9 53D LEFEDL
EZLESIT1=
13:39 SAHFTTIZ5|ZE$k<
EZILIEHEMICEFE o1
13:40 AHMSEZ LS FRYBE,INT
SAHF 1%~ 3B £ THEYE
13:43 IEDULV=EZATSAHFETAIBHSA
13:45 MBARIERY 3
13:47 MBARI, SAHFD A @IIZ&Y
13:48 MBARHEE Red
13:49 MBARI#IZE Y
LoEs
EDQEZILRIFIARDTI RIZ5ohh>TWVBEES, Z
DT REENIE. EZILIFFRNES
13:52 SAHFE | E= R =RA
13:53 SAHFS|ERER T, #ICRLT
13:54 | 4672 304 32-21.19 | 134-56.75 B, EH:E




AR INS

70000 ¥EHMIOH

Tk 24 & KR12-17 478} HEHE RE
EMERB 2012 &£ 11/08 BEEFEME
# g B B "R
B S E o # | 134°56.70'F
B R [ wes-s4 |
BB E @EmErSD | Hole 8081 |
M OB M FEEM |FLREREE=%" >k SEFEBRHTL— FER
DEZEEDHE
WEXTHE KT ES | 59%v- PILOT [HE =K |
i E [BEUFREREEE | PiLOT [AE E#h |
COPILOT [EM HW— |
B X £ B B % L2 Hi B il
f & 08:28 B i B R 1:35
& 7K 08:33 a1 | #E 3693:35
i Rt 10:38 B ' B m 3701:10
V=1 K 12:02 o —2J L ERBEM|| F-7VES R E BB
[ & 13:54 1 R {E F B [ 1471 x & B 2
#E & 14:11 1 XBiEIER | 3836:48|| 1xm=mwmesm | 2931:23
7K 9] 16:08 1 REERR | 3844:35|| 1xssmmmesm | 2939:10
B IET 16:15 2 R{E M 3:33|| 2 &k & B S2
2 X Hi [B] BF fE 1796:32| | 2 xE=smmEmRmME 36: 8
2 RBEEEE 1800: 5| | 2xESHEHFME 39:41
B R 5 R
Kix NG RBA R Shl g
L]
BREBMRE 4672 m
EE R E 4677 m Bk R E| 4677 m
EEEZT [’ | B K E E R |
e E #o82DivelcTHRELF-#HET—420H—&KYT—4 @?E%E&_rbﬁb\ A-CORKIZ

>71=,

BATWNDT I ADIKRHEZE R VEFEIZTSAHFIZ X %

J-‘éF

B, MBARI#RiE % 1T




32 21.4N

32 21.2N

32 21N

XY

KAI KO Di ve586
NANKAI - TROUGH

(1 /5000)

Origin Lat 32-21. 20000N Lon 134-56. 70000E
Center Lat 32-21.25000N Lon 134-56. 50000E
Grid_File:ael50.grd Contourlnt: 5m
Track_File: 121108 _KAI KO_No586. xyz

Dat um WGS- 84 Proj. MER

134 56E 134 56.2E 134 56.4E 134 56.6E 134 56.8E 134 57E
:/ / -4680/ I
] P i
i / (@ 'SS\Q \/ i
] f / / w/ / - I
:/ // & / ) i
_ / / P ) / / . _

7 P > KM

/ / S /// ’ ) i —0.5
S/ S/ . | . i
N (0\9 o Q/ - o L
N > b<9 &é’—’ o, L
j ge %o ; B
1 D=4, 650m i
] // /// ) o ”| HOLES®SI i
] / / P=4,675m I
: ,VC‘OVQ v'é\g @ : I
] / /) [ i
Y 1./ 10:54 b=assat ~N—T : -
] (32-21.1729N 134-56.6694E) i
14 2. 11710 D=4864n Hole_808D /
. (32-21.1416N 134-56.6477E) i
1/ 3. 11:33 D#4667m Hole_ 808E i B
Y (32-21.1123N 134-56.6809E) I 5
T 4./ 12:02/ D=4672m | : s
] (32-21.2422N 134-56.7803E) I ;
- 12:08  SAHF , Vi F
T 12:11 // L o
] 12139 ////’ : I
) 12:46 4 :
/ 12:53 ) . i
] 13:06 / i
] 13:07 SAHF b -
_ 13314 % | /////// ///,//_
] 13:27 o -
1 : ’ / e 32 21N
] 13:43  SAHF 4 i
] 13:47 MBARI i
] 13:52 SAHF :
] 13:54 D=4672m /// //////// ////,/_
\I T T T T I T T T T T T T T T T T T II\I T T T T I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I/ T T T T T T / T T T T T T T T T T T T T T I/ T T T T T

134 56E 134 56.2E 134 56.4E 134 56.6E 134 56.8E 134 57E

(UR) Lat 32-21.57516N Lon 134-57. 05862E
(LL)Lat 32-20.92584N Lon 134-55. 94238E
(2012-11- 08)



4. Preliminary Results
4-1. ACORK

During the KR12-17 cruise, seafloor and downhole pore pressure data were
retrieved from ACORK site 808l and 1173B in the Nankai Trough of Cape Muroto.
Nearly one-year records were now added to the 10-year-long record obtained by the last

year.
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Channel assignment of the ACORK system in the Nankai Trough off Muroto.
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ACORK at ODP Hole 8081

ACORK at 808I was visited by KAIKO dives 582 and 586 during the KR12-17
cruise. During dive582, nearly 1-year-long data was retrieved, followed by the
installation of the new data logger on the bridge plug sampling valve. It is equipped
with two pressure gauges, allowing for logging the pressure inside the ACORK casing
through the bridge plug hydraulic port and the pressure in the ambient sea water.
Hydraulic connector was connected to this port, then th valve was open. After waiting
for 20 minutes, the first data from this new logger was downloaded. All the operation
was completed very smoothly.

Data recovered from the ACORK showed no significant pressure increase at S1
(808I) (near the décollement zone) since last year, when the valve at the wellhead
(which is connected to the decollement through the casing pipe) was first closed during
the KR11-12 cruise.

Fluid venting was observed when the valve was open before connecting the
hydraulic connector for the new pressure data logger. Its flux seems as strong as what
we observed last year during the KR11-12 cruise.

+10 KPa pressure stepwise increase was observed from the newly installed



hydraulic port, which is also supposed to be connected to the décollement.

During the KR11-12 cruise the valve at the newly installed port was first closed
since its installation in 2008. At that time, pressure decrease by ~3 kPa were observed
at S2, S3, S4 and S6 at 808I. On the other hand, no significant pressure changes were
detected at S1 and S5.

During the second dive (dive 586), we retrieved the data from the new pressure
logger and obtained 4-day-long data since dive 582. Both channels show nearly identical
tidal variation with the 10kPa offset remain constant. However, a preliminary
comparison of the tidal response between two pressure gauge (one from the port and the
other on the seafloor) showed a small but significant decrease (90%) in the M2 tidal
amplitude and a phase delay of ~3 degrees.

After that we inspected the tangled string on the other side of the ACORK 808,
and found that strings are deeply tangled around the valves, ports, etc., so that we could
approach the valves/ports without removing them. Further consideration will be done

postcruise.
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the mouth of ACORK head was first closed since its installation in 2008. No significant
pressure changes were detected at S1 and S5. (Note that vertical offsets are applied to
all data).
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Pressure data from 808I-BP. Thick black line is the pressure from the bridge plug
hydraulic port connected during dive 582, and thick blue line is the pressure on the
seafloor. Note the remarkable pressure increase by 10kPa from this hydraulic port. Thin

lines are newly obtained data from the existing ports.



12/11/04 11:32:26 LD 4539m LA: 130m
LHDG: 65° VD: 4672m VAT 199m
VHDG: 81°

Downloading the data from ACORK 808I during dive 582.

Hydraulic port at the mouth of ACORK head at 808I before connecting the hydraulic

connector of the new pressure data logger. Valve is still closed.



/)1 /04 2 34:02

Fluid venting was observed when the valve was open before connecting the hydraulic
connector. Its flux seems as strong as what we observed last year during the KR11-12

cruise.

12/11/04 12:52.54 LD 4539m LA: 130m
LHDG: 91° VD: 4671m VA: 189m
VHDG: 94°




The new pressure data logger installed at ACORK 808I.

ACORK at ODP Hole 1173B

ACORK at 1173B was visited by KAIKO dives 853, 854 and 855 during the
KR12-17 cruise.

Dive 583 was dedicated for installation of the extension connector with the
20-m cable and the new battery pack pressure case (we call this system ‘Extension
Module’ here). After locating the ACORK, we set the Extension Module 10 meters to the
north of the ACORK. It allows an extra 10 meters of the extension cable (20-m long).
Then the extension cable was paid out from the KAIKO stage to the north (away from
the ACORK). After the full cable was paid out, KAIKO headed toward the ACORK, and
connected the extensnio connector to the ACORK connector.

During dive 584, we revisited this site for downloading data through this new
Extensinon Module. However, we could not establish communication to the ACORK.
After disconnecting and re-connecting with no improvement, we concluded some
communication failure either at the Extension Module or at the ACORK itself. Before
leaving the site, we examined the ACORK again, and found no anomalies to the
connector and cable. After the dive finished, we inspected the ROV connector and found
a little damage to some pins, probably due to the corrosion. However, communication
test on deck was successful.

The third visit to ACORK 1173B was made during dive 585. Prior to the dive,
we replaced the ROV connector with the spare, and checked that it can communicate
with the dummy ACORK module. However, another trial for communication through
the newly installed Extension Module did not work again. Then, we removed the

Extension Module and tried a direct connection to the ACORK. It was successful and we



were able to retrieve the one-year-long data with 38400 bps. Therefore, we concluded
that the Extension Module has a communication problem, and we decided to recover it
onboard KAIKO for later inspection.

All the pressure data were continuous from the last year. One exception is ‘S3’,

which showed a gradual decrease by ~5 kPa in December 2011.
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12710 /05 R BOssdn5om LAY 133nm
LHDG: 38 VD: 4789m VA: 2m
VHDG: 38° "

View of ACORK at Hole 1173B (seen from south).

12/11/05212:11:04
LHDG: 81 N —

vmewsﬁ%

‘,‘

Installation of the Extension Module during dive 583. 1: Setting the frame.



12/11/05 12:15:29 : ‘ LD 4654m LA:
LHDG: 58" P ™ VD: 4789m VA:
VHDG: 153’ v -

12/11/05 12:22:2§
LHDG: 112°
VHDG: 155°

Installation of the Extension Module during dive 583. 3: Holding the ACORK with both

manipulators..



12/11/05 o 7R - LD: 4654m LA:

VD: 4786m VA:

Installation of the Extension Module during dive 583. 4: Extension connector is
connected to the ACORK.
12/11/05 12:56:19 LD: 4654m LA: 136m

LHDG: 320° K\ / VD: 4789m VA: 186m
VHDG: 76

Installation of the Extension Module during dive 583. 5: Mercury switch is now ON.



12/11/05 13:06:40 12/11/05 13:07:05 !“"
LHDG: 103" LHDA: 100"
VHDG: 130° VHDG: 144°

12/11/05 13:07:38
LHDG: 8%’
VHDG: 159°

pa: 99'
VHDG: 140" 8

o

Overall view of the extension module at ACORK 1173B.

12/11/06 11:10:5% LD: 4659m LA: 12
LHDG: 56" VD: 4788m VA: 2m
VHDG: 48




Side view of the Extension Module (left) at ACORK 1173B (right).

12/11/06 11:12:28
LADG+ 52
VHDG: 53"

12/11/06 11:12:58
LHOG: 5
VHDG: 48"

LD: 4660m LA:
VD: 4788m VA:

LD: 4660m LA:
VD: 4788m VA:




12/11/0 ,4“’
LHDG: 54° ——

VHDG: 69°

Blowup of the ROV connector. Note that pin #2 is surrounded by some dust-like

material, indicating a corrosion.

12/11/06 12:80:21 LD: 4659m LA 130m
LHDG: 1¢° VD: 4789m VA: 188m
VHDG: 69°

Receptacle (female) attached to the Extension Module.



12/11/06 13:11:44 LD: 465Sm LA 130m
LHD@: 25 VD: 4789m VA'R 194m
VHDG: 29°

Trying to connect the Extension Module with some difficulty.

Connector pin of the SEACON ROV connector examined after dive 583.



SEACONCM2008 Lost connection here.
(SEACON CM2008 sockel)

aﬁery Pack &

ACORK@11738

Pin #3 did not have a contact.

(Top) Overview of 1173 extension system. (Bottom) SEACON CM2008 socket attached
to the battery pack & extension hub module.



4-2. Heat flow measurements

During dive 584 at Hole 1173B, one heat flow measurement was ‘accidentally’
made by the battery module which is located =10 m north of ACORK. Obtained
geothermal gradient is 207 mK/m, after corrected for the instrument tilt. Assuming a
surface thermal conductivity of 0.9 W/m/K, this gives a surface heat flow of 186 mW/m2.
This value is consistent with that obtained at Hole 1173B (180 mW/m2) (Leg 196

Shipboard Scientific Party, 2001).
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Shipboard Scientific Party (2001), 4. Site 1173, in Moore, G.F., Taira, A., and Klaus, A.,
et al., 2001, Proceedings of the Ocean Drilling Program, Initial Reports Volume 190.
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Nov. 8, 2012 (Photo by Satomi)
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