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Preface

KY11-E06 (R/V Kaiko with ROV Hyper Dolphin 4500) cruise was carried out with the
aim of confirming the present condition of the wellhead of Hole C9001D, which was
drilled by D/V Chikyu during a her shakedown cruise off the Shimoikita Peninsula
conducted in 2006. Hole C9001D should have been re-entered in IODP Expedition 337,
which was, however, postponed due to the Off the Tohoku Great Earthquake occurred
on March 11", 2011, just before the departure of D/V Chikyu for the expedition. Prior
to the expedition resumed from July 2012, we examined if the wellhead stood there in a
healthy condition and the seafloor showed abnormal aspects by using the ROV for
judging whether we could go for the expedition or not. As a result, no damage or
abnormal features affecting the drilling operations were observed on the wellhead and
the seafloor, and thus we could confirm that there is no obstacle for implementing the

expedition 337.



1. Participants aboard the R/V Kaiyo cruise KY11-E06

1) Scientific Party

Chief Scientist: Kan Aoike”

Scientists: Mari Inada”
Yuki Morono™
Akira Tjiri”™

£
Yoko Otomo
*Center for Deep Earth Exploration, JAMSTEC

**Kochi Institute for Core Sample Research, JAMSTEC

2) Science Support
Chief Marine Technician: Tomokazu Kurihara™ "

***Nippon Marine Enterprises Co., Ltd.

3) ROV Hyper-Dolphin Operations Team"

4) R/V Kaiko Crew"

Operation Manager:

1* Submersible Staff:
2" Submersible Staff:
2" Submersible Staff:
3" Submersible Staff:
3" Submersible Staff:

*

Captain:

Chief Officer:
2" Officer:

3" Officer:
Chief Engineer:
1* Engineer:
2" Engineer:

3" Engineer:

Chief Radio Operator:

Kazuya Mitsufuji
Mitsuhiro Ueki
Teppei Kido
Shigeru Kikuya
Atsushi Takenouchi
Ryo Saigo

Hitoshi Tanaka
Hiroyuki Kato
Toshiyo Ohara
Kanto Asaji
Toshihiro Kimura
Tadashi Abe
Kenzo Kato
Takaatsu Imoto
Fukuo Suda



2" Radio Operator:
Boatswain:
Able Seamen:
Able Seamen:
Able Seamen:
Able Seamen:
Sailor:

Sailor:

No.1 Oiler:
Oiler:

Oiler:

Oiler:
Assistant Oiler:
Assistant Oiler:
Chief Steward:
Steward:
Steward:
Steward:

Steward:

2. Objectives
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Hole C9001D, which was drilled by D/V Chikyu during a her shakedown cruise off
the Shimoikita Peninsula conducted in 2006 (CK06-06), should have been re-entered in
IODP Expedition 337 “Deep Coalbed Biosphere Off Shimokita”. However, the
expedition, which should have started from March 15th, 2011, was forced to be
postponed due to the Off the Tohoku Great Earthquake occurred on March 11", 2011.

The schedule of Expedition 337 is rearranged and is to be resumed July 2012.

Nevertheless, if by any chance the wellhead is damaged by the great earthquake, we

have to take any countermeasures for it as early as possible prior to the expedition.

Hence, KY11-E06 cruise aimed at

1) assessing if the wellhead stood there in a healthy condition and the seafloor

showed abnormal aspects by means of ROV Hyper Dolphin 4500 for judging

whether we could go for the expedition or not, and in addition, and



2) taking sediment samples with push corers for microbial-geochemical-geological
studies of the very shallow formation from which sufficient samples were not
available for such purposes during the shakedown cruise in 2006, on this

occasion.

3. Survey Area and Wellhead
1) Survey Area

The survey area, Site C9001, is located 80 km away from the Shimokita Peninsula
to the east, on a forearc basin of the northeast Japan (Fig. 1). Hole C9001D is a riser
hole, which was drilled down to 645 meter blow seafloor (mbsf) and cased down to 511
mbsf in 2006, situated on a muddy very gentle slope in 1180 m water depth inclined
eastward (Fig. 2).
2) Hole C9001D Wellhead

The wellhead is 6.5 m high and 3.4 m wide at a maximum, with a funnel and a
corrosion cap at the top, and painted in yellow (Fig. 3). Two bull’s eyes (levels) are
equipped on arms projected from the funnel arranged perpendicularly each other. Those
directing southward and westward showed 1° and 0.8° at the last observation in 2006,
respectively. Besides, a mud pat, which is fit to the base of the wellhead, should be
situated beneath the seabed mud with the wires that connect with the wellhead
extending to full length. As a corrosion cap that was firstly tried to set dropped at the

foot of the wellhead in the last operations, it should be there as it was.
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Figure 1. A regional bathymetry map of the area off the Shimokita Peninsula showing

the location of the survey site, C9001. The bathymetry data used is J-EGGS500. The

inset shows the general tectonic and oceanographic background around the Japanese

Island arc.
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Figure 3. A drawing of the riser wellhead of Hole C9001D.

4. Event Log of the Cruise and the Ship Track

The KY 11-E06 cruise was originally scheduled for from Nov. 14 to Nov. 20, 2011
as an emergency cruise. The R/V Kaiyo left the JAMSTEC quay on Nov.14 and then
arrived at the site, off Shimokita Peninsula, on Nov. 18 after one-day evacuation off
Ofunato from a rough sea condition. The dive of Hyper Dolphin 4500 was successfully
carried out on the day, surveying the wellhead of Hole C9001D and sampling sediment
with push corers. Upon completion of the dive, she left the site for Yokosuka, however,

was forced to evacuate off Onagawa for totally two days due to rough sea conditions.



She finally returned to the JAMSTEC quay on Nov. 22. The ship track of the cruise and

143°

the event log are shown in Fig. 4 and Table 1, respectively.
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Figure 4. The ship track of the KY11-E06 cruise.



Table 1. Event log of the KY11-E06 cruise.

2011/11/14

Weather: Fine (12:00 JST)

~12:00 Embarkation of onboard scientists and marine technicians
13:00 Departure from the JAMSTEC quay, Yokosuka
14:00-14:20 Briefing on ship’s life and safety

15:30-16:10 Abandon ship drill with lifeboat drop off Tateyama

17:00 Leave off Tateyama and sail to the offshore Shimokita
2011/11/15

Position: 34°41.7°N 141°19.3’E, Weather: Cloudy, Temperature: 13°C, Wind: 9 m/s 11°, Current: 0.4 kt
283°, Wave: 1.6 m 6.4s (06:00 JST)

14:45-15:30 Play a CK06-06 ROV dive video for the HPD team
19:30~ Evacuation off Ofunato
2011/11/16

Position: 38°56.6’N 141°49.8’E, Weather: Fine, Temperature: 5°C, Wind: 17 m/s 278°, Current: 0.3 kt
206°, Wave: 1 m 5.8 s (06:00 JST)

09:00 Leave off Ofunato and sail to the offshore Shimokita
20:40 Reach off Hachinohe

20:40~ Evacuation off Hachinohe

2011/11/17

Position: 41°01.5°N 141°58.8°E, Weather: Fine, Temperature: 7°C, Wind: 18 m/s 296°, 1.4 kt 355°,
Wave: 1.5 m 6.1 s, Water Temperature: 15.9°C  (06:00 JST)

03:00 Leave off Hachinohe and sail to the site
05:40 Return to the landward side at a point 10 NM away from Site C9001 due to rough
sea condition.

09:00~ Evacuation off Shimokita Peninsula (Hachinohe to Higashidori)

2011/11/18

Position: 41°10.9°N 142°2.1’E, Weather: Fine, Temperature: 8°C, Wind: 8 m/s 253°, Current: 2.0 kt 5°,
Wave: 0.7 m 6.5 s, Water Temperature: 16°C (06:00 JST)

03:30 Leave off Higashidori and sail to the site
06:00 Arrive at the survey area
06:10-06:15 XBT measurement

10



06:45-06:55 MBES bathymetry survey

07:45-08:10 Preparation for splashdown of HPD 4500

08:10 Splashdown of HPD 4500

08:27 Start Dive #1339

09:19-11:16 Survey of Hole C9001D wellhead and seafloor, push core sampling
12:10 Retrieve the vehicle

12:10- Sail to evacuation point

2011/11/19

Position: 38°26.6’N 141°35.5°E, Weather: cloudy, Temperature: 13°C, Wind: 5 m/s 238°, Current: 0.6 kt
183°, Wave: 1.1 m 5.8 s Water Temperature: 16.9°C (06:40 JST)

07:15 Sail to evacuation point
07:15~ Evacuation in the Onagawa Bay
2011/11/20

Position: 38°25.6’N 141°30.7°E, Weather: cloudy, Temperature:17°C, Wind: 13 m/s 277°, Current: 0.1 kt
229°, Wave: 0.7 m 5.8 s, Water Temperature: 15.5°C (06:10 JST)

15:00 Leave the Onagawa Bay, but return to shore side due to still severe sea condition.
16:00~ Evacuation in the north of the Kinkazan
2011/11/21

Position: 37°46.6°N 141°25.6°E, Weather: cloudy, Temperature: 9°C, Wind: 7 m/s 243°, Current: 0.5 kt

217°, Wave: 1.1 m 7.8 s, Water Temperature: 15.4°C (06:10 JST)

03:00~ Leave the evacuation place and sail to Yokosuka.

2011/11/22

Position: 35°12.5°N 139°46.7°E, Weather: fine, Temperature: 10°C, Wind: 7 m/s 53°, Current: 0.4 kt 214°,
Wave: 0.6 m 9.1 s, Water Temperature: 19.2°C (06:10 JST)

07:30 Alongside the JAMSTEC quay

5. Preliminary Results
5.1. XBT Survey
A vertical water temperature profile at the survey area was obtained by using XBT

tool for calibration of MBES just before the bathymetry survey (Fig. 5).
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Figure 5. A result of XBT measurement.

5.2. MBES Bathymetry Survey

A bathymetry survey with MBES was carried out on 18 November before the dive

for reconfirming the bathymetry around the wellhead. As a result, no obvious difference

between the bathymetry this time and that of previous survey was recognized. A

bathymetry map based the MBES survey is shown in Fig. 6.
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Figure 6. A bathymetry map by MBES survey conducted before the dive.

5.3. Dive #1339

Dive #1339 of Hyper Dolphin 4500 was carried out on 18 November after the
MBES bathymetry survey. As the payloads, six tubes of 50 cm long and two tubes of 30
cm long MBARI-type corers were brought. The vehicle approached to the wellhead
from the west side, scanning the echo of the target with the sonar. The echo of the
wellhead was clearly found and then was visually identified with no difficulty. After
confirming the condition of the wellhead, the vehicle moved northward and then push
core sampling was conducted. Getting back toward the wellhead, we observed seafloor
condition on the way. Since no abnormal features or objects on the seafloor were found,
the vehicle left the bottom. The track and an event table of Dive #1339 are shown in Fig.
7 and Table 2.

13



Lo08i1S WEE D=1154s
(41-10, B50EN 14212 11I39E) T-
0p:2z Bt LoTHE
2. 09:30 D=1176a Bole CONCIDRLE
41-10, BOAON 142-12. 04298)
09:42 L
10:14 L EHREE (R T
10:43 s}
3, 10:55 D=114de MEARIHE (W - 19F)
(41-10. 6288N 142-12. (MSIE}
10:58 = 1)
11101 MEARTEE B O - 1)
102 MELRT IR (- 1K)
11:04 MEARTIRZE (E - 176)
11:08 MEARTEREE (08 - 1)
4. 11116 MR D=1162a -4
{41-10, BTTTN 142-12. 0844E)
3
1 | | 1 | | 1
T f T T = T T T
J--.__.__01 417 16, BON
4
w . .
B NS FT 424500
w #1339 DI wvE
- 201141 1H18H
b FoAE e By M7 b
L 13 o o0
1 i | ) | \ B PGPS (Skefin I Trisble SPSTSL
30 0m A1 WA WGS-BA DATIN (R RBRE)
F M, BEOIBETE, 0 GERLET, ® & 1431. 0/ (D=1200m}
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Table 2. The event log of Dive #1339.
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5.3.1. Wellhead and Seafloor Conditions
We confirmed the following conditions about the wellhead and the seafloor around
the wellhead. Representative photographs are shown in Fig. 8 to 15.
1) Wellhead
»  Covered by thin mud with macrobenthos.
»  No significant change in tilting of the wellhead.
* Bull’s Eye in the south side: 1° (previous) to 1.5°W (present).
* Bull’s Eye in the west side: 0.8° (previous) to 1.0°SSW (present).
»  Wires of the mudpat are fully stretched as they were in 2006.
»  No damage in the surface coating except the uppermost part of the
corrosion cap.
»  The side face of the uppermost part of the corrosion cap was suffered
significantly red rust.
* The eye at the top was under a sound condition
+ The side face of the uppermost part was rusted and two guiding
protrusions for the running tool on the face seemed to be rotting. The
partial rust is probably caused by that the coating was removed when the
running tool was rotated for releasing the corrosion cap.
2) Seafloor surrounding
» A corrosion cap that was dropped on the seafloor at the foot of the
wellhead in 2006 was lying as it had been.
»  The seafloor around the site was flat, covered by soft mud with abundant
asteroidean predominated by ophiuroidea, as same as 2006.
»  No larger objects lying and abnormal sediment or structure were

recognized on the seafloor at least within 50 m around the wellhead.
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Figure 8. Base part of the wellhead.

Figure 9. Middle part of the wellhead.
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Figure 10. Funnel and corrosion cap
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Figure 11. Bull’s eye (south side)

18

1 000



) E = 1 000

Figure 12. Bull’s eye (west side)
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Figure 13. Close-up of the corrosion cap after sweeping with a broom. The part from
which the coating was removed by the running tool during installation is only suffered

by red rust.
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Figure 15. A dropped corrosion cap.

5.3.2. Push Corer Sampling

Sediment sampling was proposed by F. Inagaki, a researcher of KCC/JAMSTEC, for
microbial-geochemical-geological studies of the very shallow formation from which
sufficient samples were not available for such purposes during the shakedown cruise

CKO06-06. From the cores taken in CK06-06, most abundant or densest subseafloor

20



microbes ever seen in the world have been found. Furthermore, it has been proved from
a sample at 219 mbsf that many microbes still maintain their bioactivity, suggesting
existence of a fertile subseafloor biosphere. In this cruise, sediment sampling for
supplementing data being lack in the studies of the CK06-06 cores, and in addition, that
for a basic methodological study on pore water sampling were planned.

Sediment core samples were taken with MBARI-type push corers at a point 50 m
north of the wellhead where no cuttings were apparently distributed. The sampling was
performed quite smoothly with obtaining enough amount of sediment inside the corers.
The core samples were subdivided into short samples for cell count, RNA, DNA,
anaerobic pack and pore water sampling. The sample treatments for taking pore water

were performed on board with a centrifuge or a squeezer. A photo of sampling is shown

in Fig. 16 and the sample list is shown in Table 3.

Figure 16. A photo of the push corer sampling at a location 50 m north of the wellhead.
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Table 3. A list of core samples and subsampling.

......

5.4. ADCP Current Survey

Current survey was carried throughout the cruise by using the hull-mounted ADCP.

6. Conclusions

According to the result of observation by ROV Hyper Dolphin 4500, no significant
changes that potentially cause any trouble to the upcoming IODP operations were found
on the wellhead of Hole C9001D. In addition, no obvious abnormal features of seafloor
related to the great earthquake were observed. The wellhead is considered to be in a
sound condition, thus, no obstacle to implement IODP Expedition 337 in terms of the

wellhead including the seafloor surrounding was recognized.
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X Notice on using

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
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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 Office, Data Management Group, Data Management and
Engineering Department, Data Research Center for Marine-Earth Sciences, JAMSTEC.
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