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1. Cruise Information

e Cruise ID: KR14-E05

e Name of vessel:  Kairei

e Title of proposal: Caissons Deployments of the oceanfloor network for earthquake and tsunamis.
e Cruise period: 27" Oct., 2014 ~ 10" Nov., 2014

e Ports of call: Harumi ~ JAMSTEC HQ, Yokosuka

® Research area: off Kii Channel and Kumano-nada

2. Researchers
o Chief scientist: Shuhei Nishida [JAMSTEC]
e Representative of the Science Party and Title of proposal:

Yoshiyuki KANEDA [JAMSTEC], Caissons Deployments of the seafloor network for earthquake and

tsunamis.
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Fig.1 the Research Area of KR14-E05



3. Introduction of this Survey

In parallel with DONET1 construction, DONET2 (the second phase of DONET) has started since 2010
to monitor a wider region; the monitoring area expands to the west side of DONETI. It will be a larger
scale compared to DONET1 and observatory equipment is scheduled to be installed on 29 stations at
offshore Kii peninsula. DONET2 will consist of a 450km length backbone cable system with 2 landing
stations, 7 science nodes, and 29 observatories (the landing locations remain to be determined). The
subsea construction will start at the beginning of 2013 for starting operation in 2015. Additionally, two
more observatories will be added to DONET].

In this cruise, the installation of caissons for DONET2 was carried out. The caisson is a platform for a
ground motion sensing system (seismometer package) of DONET, and needs to be buried under the
seafloor for environmental noise decreasing. The caisson installation system is a customized piston corer
to penetrate a caisson under the seafloor. In last year, the sensor of the caisson installation system was
upgraded to improve the measurement resolution of the penetration length, and it can judge the condition
of a caisson in the seafloor sediment more correctly than the previous version. Since 31 observatories will
be installed during the DONET2 project, the caisson installation will be carried out continuously for the

remained observatories in this year.

4. Survey equipment
4.1 Bottom caisson installation system

Seismic sensors attached with the network system will be buried below the seafloor. The platform for the
seismic sensors is designed as a borehole. The platform is called the bottom caisson. Although pelagic
sediments such as mud or silt are predominant in the deep-sea area, we should evaluate how deep the
bottom caisson can be deployed below the seafloor. Therefore, detailed sediment types are classified by
recovering marine sediment by using a piston corer.

A piston corer consists of a heavy weight and a long pipe to collect the sediment core samples. We used
4 meters pipe with 0.8 tons weight. Recovery of marine sediment could be done at 31 candidates of
observatory by past cruises. The shear strength was also measured in terms of torque force. The collected
samples suggest that it is soft enough to penetrate 1.6 meters bottom caisson at the candidate points of
observatory.

The caisson installation system is a customized piston corer to penetrate a caisson under the seafloor. A
procedure to deploy the bottom caisson below the seafloor is as follows Fig4.1. A piston corer covered
with a bottom caisson pipe penetrates into sediment layer as usually done. After landing a piston corer at
the seafloor, an outer bottom caisson pipe is released. And only a piston corer pipe is recovered with

remaining the bottom caisson below the seafloor. Finally, the bottom caisson is simply deployed.
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Figure 4.1 Schematic figure of bottom caisson deployment using piston corer.



5. Survey Schedule and Results
5.1 Bottom caisson installation

Actual schedule of the KR14-E05 cruise was listed in Table 5.1. Our cruise started from Harumi-futo,
via JAMSTEC HQ, Yokosuka. At Kumano-nada and off Kii-channel, we carried out the installation of

bottom casings.

Table 5.1 Schedule of KY13-08 cruise

Date Area at noon Operation Remarks
27" Oct. Departure At 9:00, we departed from Harumi-futo.
28™ off Kii-channel Caisson Deployment 2E-18a
29™ off Kii-channel Caisson Deployment 2E-20b, 2E-21a
30™ off Kii-channel Caisson Deployment 2E-19a, 2E-19a
311 off Kii-channel Caisson Deployment 2C-10a, 2D-14a, 2D-15a
1* Nov. off Kii-channel | retreated by bad weather
2n off Kii-channel Caisson Deployment 2D-15a, 2D-17a
3 off Kii-channel Caisson Deployment 2G-26b, 2G-27a, 2G-27a
4t off Kii-channel Caisson Deployment 2F-22a, 2F-25a, 2F-25a
5t off Kii-channel -
6" off Kii-channel -
7t off Kii-channel Caisson Deployment 2D-13b
g™ off Kii-channel Caisson Deployment 2E-19a, 2E-18a, 2D-16a
9t off Kii-channel Caisson Deployment 2D-17a, 2D-15a
10 Arrival $(t) E(;(;gi(ze arrived to JAMSTEC HQ,




5.2 Result of Bottom casing installation

We carried out KR14-E05 cruise by using R/V Kairei among twenty days in which the bottom casing

deployment. In this cruise, twenty operations of caissons deployment were carried out. Ten caissons were

deployed at the candidate point of observatory (Table 5.2). The installed condition of theses caissons were

good by means of acoustic signals, i.e., installation tilt is within 8 degrees, penetration length was enough

to install a ground motion sensor system of DONET?2.

Table 5.2 Status and Position of the Deployed Caissons in this Cruise

Observatory  Acoustic Signal Tilt [degree] Position Homer

ID Tilt Penetration X Y Max Longitude Latitude Depth ID
2D-13 OK FULL -0.5 19 2.0 33-09.5504N 135-45.3158E 2,347 91
2D-14 OK FULL 26 47 54 33-08.1341N  135-51.4823E 2,387 51
2D-15 OK FULL 1.8 -03 1.8 33-08.5090N 135-57.5033E 2,236 66
2D-16 OK FULL 3.1 -3.6 47 33-01.7963N  135-50.4084E 2,409 67
2D-17 OK FULL -48 1.0 49 33-054987N 135-42.8540E 2,695 69
2E-18 OK FULL 42 2.1 47 32-55619IN 135-46.4712E 3,535 57
2E-19 OK FULL -1.1 25 27  32-53.4958N  135-50.0001E 3,438 70
2F-22 OK FULL 26 29 39 32-59.2499N 135-13.4067E 2,098 54
2F-25 OK FULL -4.0 0.5 4.0 32-53.4987N 135-09.2183E 2,260 42
2G-26 OK FULL 54 27 6.0 32-45.6791N 134-30.9895E 1,845 45




6. Appendix
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