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1. Cruise Information 
● Cruise ID: KY14-11 Leg1 

● Name of vessel: Kaiyo 

●Title of the cruise: Caissons Deployments of the oceanfloor network for earthquake and tsunamis. 

● Cruise period: 20th Jluy, 2014 ~ 26th Jluy, 2014 

● Ports of call: Sumitomo Heavy Industries, Ltd. Yokosuka Works ~ Shingu port 

● Research area: off Kii Channel and Kumano-nada 

2. Researchers 
● Chief scientist: Shuhei Nishida [JAMSTEC] 

● Representative of the Science Party and Title of proposal:

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

tsunamis.

Eiichiro Araki [JAMSTEC], Development of long-term borehole observatory in the Nankai

trough.

Fig.1 the Research Area of KY14-11

This map shows the seafloor network observatory to be deployed off Kii-Channel.



 
           

             

     

            

 

   

     

              

     

            

    

    

    

              

     

 

 

 

 
  

    

    

           

   

  

  

   

   

     

    

  

   

   

     

 

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 DONET1. 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 DONET1. 

In this cruise, the installation of caissons for DONET2 was carried out, and eight caissons has installed 

under the seafloor. 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 deployment 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 24 candidates of 

observatory by one cruise so far. Almost collected samples suggest that it is soft enough to deploy 1.6 

meters bottom caisson at the observatory. Shear strength was also measured in terms of torque force. 

Then, a couple of bottom caisson with short pipe and long one has been deployed at the central Kumano 

Trough by using piston corer. 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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Landing Sampling Release Recover

Figure 4.1 Schematic figure of bottom caisson deployment using piston corer. 



 

 

 

     

    

 

 

 

  

4.2 Piston Corer sampler 

Piston corer system is sediment sampler that a core-pipe let be piled into the ocean bottom in order not to 

disturb the sedimentation. In the case that the pipe is piled into the ocean bottom, it disturbs the sample 

due to the friction between pipe and wall, and it would not be piled into deep layer. Piston corer, which is 

applied by free fall and inner piston, makes us possible to pile the pipe deeper layer by means of the 

balance between busting into the sediment and suction of the sediment. Schematic figure of piston corer 

system is shown in Fig. 4.2. 

Figure 4.2 Schematic figure of piston corer sampler. 



  

 

     

      

        

  

 

  

     

    

          

     

  

 

 

   

    

 

 
  

  

 

 

    

       

       

       

       

    
   

    
   

 

 

5. Survey Schedule and Results 
5.1 Schedule 

Actual schedule of the KY14-11 cruise was listed in Table 5.1. Our cruise started from Sumitomo Heavy 

Industries Yokosuka Works and returns to Sumitomo Heavy Industries, Ltd. Yokosuka Works via 

Wakayama port. At Kumano-nada and off Kii-channel, we carried out sampling with piston core, 

installation of bottom casings. 

5.2 Result of Bottom casing installation 

We carried out KY14-11 cruise by using R/V Kaiyo for 5 days in which the bottom casing deployment 

and the piston core sampling. In this cruise, seven operations of caissons deployment were carried out. 

Two caissons were deployed for DONET2 observatory “2A-1” and “2B-8” as CS26 and CS28. The 

installed condition of theses caissons were good by means of acoustic signals, i.e., installation tilt is 

within 7 degrees. 

Table 5.1 Schedule of KY13-08 cruise 

Date Area at noon Operation Remarks 

20th 

July 
Departure 

At 14:00, departured from Sumitomo 

Heavy Industries, Ltd. Yokosuka 

Works. 

21st off Kumano-nada 1C area Caisson Deployment 1C-21 

22nd off Kii-channel 2C and 2B area Caisson Deployment 2C-10 and 2B-7 

23rd off Kii-channel 2Aand 2B area Caisson Deployment 2A-1, 2B-8 and 2B-7 

24th off Kii-channel 2C and 2D area Piston corer sampling 2C-10 and 2D-13 

25th off Kii-channel 2G and 2B area Piston corer sampling 2G-26 and 2B-7 

26th off Kii-channel 1E area 
Switch Researchers from 

Leg1 to Leg2 
At 9:00, arrived at Shingu Port.. 
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