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Preface 
 

A proposal of this cruise was applied to the JAMSTEC Deep-sea Research Program 
in 2006 and the cruise was realized in early June 2007 as the Kaire/KAIKO 7000 II 
KR07-07 cruise. The Kairei started from Kamaishi on June 1 and returned to the same 
port on June 8, 2007.  

The cruise aims at diving surveys on the outer rise of the Japan Trench off Sanriku 
for three objectives. The first is diving surveys for ‘petit spot’ young volcanoes. Petit 
spot is a new type volcano recently found in the northeast Pacific Plate. The survey 
area of KR07-07 is one of the potential localities for another petit spot volcanic field. 
The primary objective of the dive is to get basalt rock samples from some knolls of 
these and to make sure that these knolls could be petit spot volcanoes. 

The second objective is diving surveys in the source region of the 2005 M7.1 outer 
rise earthquake. The earthquake occurred on 15 November 2005 JST about 300 km 
east of the Pacific coast of Iwate Prefecture. The main interest in this earthquake is 
that it occurred on the outer rise of the Japan Trench just 100 km south the 1933 great 
M8.4 Sanriku-oki tsunami earthquake, one of the four most fatal earthquakes in Japan 
since 1920. The 2005 outer rise earthquake was the largest recorded off the Japan 
Trench since 1933 and one of the largest in the world since 1986. It was extremely well 
recorded in Japan and around the world. It was found that the earthquake has 
approximately the same mechanism of a normal fault with the 1933 tsunami 
earthquake. Therefore, the source region of the 2005 earthquake can be a good target 
for the study of tsunami earthquakes caused by normal faults in the outer rise. As Dr. 
Ryota Hino failed to join the cruise, I invited Dr. Stephen Kirby from USGS for this 
study. 

The area of aftershocks of the 2005 earthquake is overlapped with the area where 
many petit spot-like knolls are recognized. The relationship between the two 
phenomena can be another interesting topic. 

The third objective is renewal of acoustic seafloor benchmarks deployed on the outer 
rise. Three precision acoustic transponders (PXPs) were deployed in 2002 to observe 
the motion of the pacific plate near the subduction plate boundary. Unfortunately it 
seems that the batteries of these instruments have been exhausted earlier than 
expected. At least two PXPs should be replaced with new ones after cm-order relative 
positioning. The third PXP can be deployed from the surface with a mooring system. 

All of these three objectives are important, but the cruise was planned for only six 
dives. I earnestly prayed for good weather, and fortunately we could carry out the six 
dives with a big success. The weather was good as if we were in an equatorial area. The 
KAIKO 7000 II worked well without any problem. The performance is much the same 
as the original KAIKO except for the maximum depth. The crew of the Kairei was 
really helpful.  

I hope to express my sincere thanks to Captain S. Ishida and the crew of the Kairei, 
and Chief KAIKO Operator K. Hirata and the KAIKO Team for their skillful support. 
We owed much to Director M. Ida and Mr. M. Asanuma, Research Vessel Management 
and Operations Department, JAMSTEC, for preparing the cruise. 

 
 
June 8, 2007                                 Chief Scientist  
 

 Hiromi Fujimoto 
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1. Cruise Log 
Aoki Misumi (NME) 

 
1. Cruise Log of Kairei/Kaiko 7000-II in R07-07   

Date & Time    
(Local=GMT+9h) Note Remarks Weather at noon 

Fri 1-Jun-07      
  8:00 Boarding  bc/NNE/3/2/1/10 
  9:00 Departure from Yokosuka    
  10:00-10:30 Briefing about ship's life and safety    
  10:30-11:00 Science meeting    
  13:47 Send wake-up command to the pressure sensor    
  13:52 Released    
  14:08 Surface    
  14:13 Ondeck    
  16:40 KONPIRA ceremony    
  18:00-18:30 Briefing about ROV KAIKO system    
  19:00-20:00 Science meeting    
        
Sat 2-Jun-07    Cloudy/North/4/3/1/12 
  1:35 Start MBES mapping    
  5:47 XBT measurement    
  6:38 MBES    
  8:37 KAIKO on the surface ７K#388 dive   
  10:50 Touch the bottom (Depth=5,423m) Choco Chip   
  14:18 Leave the bottom （Depth=5,207m） Sea Mounts   
  16:03 Surface    
  16:14 On deck    
  16:55 Launch the Proton Magnetometer    
  17:05 Start geophysical survey    
  19:00-19:45 Science meeting    
  20:26 Recover the Proton Magnetometer    
        
Sun 3-Jun-07    bc/South/2/1/2/12 
  7:01 Finish MBES mapping    
  8:27 KAIKO on the surface ７K#389 dive   
  10:41 Touch the bottom (Depth=5,433m) Deployment of   
  13:31 Leave the bottom （Depth=5,422m） Ocean Bottom   
  15:18 Surface Station   
  15:29 On deck    
  16:14 Launch the Proton Magnetometer    
   and start geophysical survey    
  19:00-19:30 Science meeting    
  20:21 Recover the Proton Magnetometer    
        
Mon 4-Jun-07    c/SSE/3/2/4/12 
  5:43 Finish MBES mapping    
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  5:57 Deploy Ocean Bottom Positioning Station    
  8:31 KAIKO on the surface ７K#390 dive   
  10:40 Touch the bottom (Depth=5,504m) Deployment of   
  12:42 Leave the bottom （Depth=5,503m） Ocean Bottom   
  14:29 Surface Station   
  14:40 On deck    
  15:20-16:15 Calibrate position of the ocean bottom station    
  16:18 Send release command    
  17:23 The buoys at surface    
  17:29 On deck    
  18:11-18:45 Wake up the ocean bottom stations    
  19:09-19:42 Surface buoy measurement    
  19:43-19:47 Send sleep command    
  19:51 Start MBES mapping    
  20:00-20:20 Science meeting    
        
Tue 5-Jun-07    bc/SSE/3/2/2/12 
  6:53 Finish MBES mapping    
  8:30 KAIKO on the surface ７K#391 dive   
  10:38 Touch the bottom (Depth=5,340m)    
  14:32 Leave the bottom （Depth=5,284m）    
  16:18 Surface    
  16:26 On deck    
  19:51 Start MBES mapping    
  19:00-19:30 Science meeting    
        
Wed 6-Jun-07    bc/South/3/2/2/10 
  6:50 Finish MBES mapping    
  8:26 KAIKO on the surface ７K#392 dive   
  10:38 Touch the bottom (Depth=5,466m)    
  14:20 Leave the bottom （Depth=5,286m）    
  16:07 Surface    
  16:15 On deck    
  19:00-19:30 Science meeting    
        
Thu 7-Jun-07    bc/South/4/3/1/10 
  8:30 KAIKO on the surface ７K#393 dive   
  10:38 Touch the bottom (Depth=5,286m)    
  14:22 Leave the bottom （Depth=5,105m）    
  16:06 Surface    
  16:13 On deck    
  19:00-20:00 Onboard seminer    
        
Fri 8-Jun-07      
  9:00 Arrive at Kamaishi port    
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Wearther/Wind direction/Wind speed index/wave(m)/swell(m)/visibility 
 (nautical mile)   

       
  Wearther Wind speed index    
  f= fine 0 = 0 - 0.2 m/sec.    

  
bc= fine but 
    cloudy 1 = 0.3 - 1.5    

  c= cloudy 2 = 1.6 - 3.3    
   3 = 3.4 - 5.4    
   4 = 5.5 - 7.9    
   5 = 8.0 - 10.7    
   6 = 10.8 - 13.8    
   7 = 13.9 - 17.1    
   8 = 17.2 - 20.7    
   9 = 20.8 - 24.4    
   10 = 24.5 - 28.4    
   11 = 28.5 - 32.6    
   12 = 32.7 -    
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2. Shipboard Scientific Party 
 
Name:  H. FUJIMOTO 
Institute:  Tohoku University 

   
      

 
Name:   N. ABE 
Institute:  IFREE/JAMSTEC  

   
        

 
 
Name:   Stephen Kirby 
Institute:  US Geological Survey  

   
      

 
 
Name:   M. KIDO 
Institute:  Tohoku University 

   
     

 
Name:   Y. OSADA 
Institute:  Tohoku University 

   
       

 
 
Name:   Y. KOIKE 
Institute:  JAMSTEC  

   
      

 
Name:   H. TSUSHIMA 
Institute:  Tohoku University 

   
      

 
 
Research Associate 
Name:   M. AOKI  
Company:  Nippon Marine Enterprises, Ltd. 
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Journalist 
Name:   R. NISHIYAMA 
Institute:  Japan Image Production, Ltd.   
 
 
 

 
Fig. 2 Group photo with the KAIKO Team and the crew of the Kairei 



 9

3. Objectives of the cruise 
 
   This cruise was proposed and accepted to carry out diving surveys for the following 
three objectives. 
 

3.1 Purpose of the KAIKO 7000II Dive on petit spot 
Natsue Abe (IFREE, JAMSTEC) 

 
The purpose of the KAIKO 7000II Dives on three knolls (7KII Dive #388, 392 & 393) is 
to obtain hard rock samples of possibly erupted as young volcanoes; ‘petit spot’. Petit 
spot is a new type volcano recently found in the northeast Pacific Plate (Hirano et al., 
2006). According to Hirano et al. (2006), ‘petit spot’ is a unique volcanic type causing by 
oceanic plate flexure and the small amount of magma came from the asthenosphere 
through the fractures in the oceanic lithosphere. If the theory is correct, there are other 
localities of such small volcanoes in other part of the middle of the oceanic plate. The 
survey area of KR07-07 is one of the potential localities for another petit spot volcanic 
field. There are numerous small knolls considered to petit spot volcano in the range of 
37°20’N to 38°10’N and 144°40’E to 145°50’ (figure 1). Petit spot research group tried 
dredge sampling twice during KR04-08, however, they couldn’t get hard rock samples 
except for some pumice and some possible drop stones from drift ices in this area. 
Therefore, the primary objective of the dive is to get basalt rock samples from any 
knolls of these and to make sure that these knolls could be petit spot volcanoes. 
 
 

3.2 Motivation and Justification for Two Kaiko 7000 II Dives in the Source Region of 
the MJMA 7.1 Sanriku-oki  Earthquake of 15 November 2005 (Japan Time) 

Stephen Kirby (USGS) 
 

On 15 November 2005, a MJMA 7.1 earthquake occurred 300 km east of the Pacific coast 
of Iwate Prefecture. The maximum JMA earthquake intensity near the coast of Tohoku 
was 3 and hence damage was minimal in Tohoku, as expected for an event so far from 
shore. The main interest in this earthquake is that it occurred on the outer rise of the 
Japan Trench just 100 km south the great M8.4 Sanriku-oki of 1933, one of the four 
most fatal earthquakes in Japan since 1920. More than 3,064 persons were killed or 
missing. The 1933 event spawned giant, very destructive tsunami waves in northern 
Japan.  
 
The 2005 outer rise earthquake was the largest recorded off the Japan Trench since 
1933 and one of the largest in the world since 1986. It was extremely well recorded in 
Japan and around the world and generated small tsunami waves that were well 
recorded on the coastline of northern Tohoku. The source properties of this recent 
earthquake have been intensively investigated by Japanese and foreign seismologists 
based on seismic records on land and in 2007 by OBS deployments on the seafloor 
recording its aftershocks (Hino, personal communication). These data are in 
remarkable agreement. All investigators agree that this was a very shallow normal 
faulting earthquake having initially ruptured at a depth of 10-15 km with nodal planes 
parallel to the Japan Trench and that the trenchward-dipping plane was the active one. 
Its rupture dimensions based on waveform modeling and the OBS-recorded aftershocks 
were 45 km long and approximately 20-25 km down dip. An OBS study of its 
aftershocks investigated by Dr. Ryota Hino and his colleagues also suggests that there 
may have been two parallel normal-faulting ruptures planes that both strike at an 



 10

azimuth of about 7° and are spaced about 10 km apart. These would be 
indistinguishable from a single source based on seismic waves recorded hundreds of 
kilometers from the source. In summary, this well-studied 2005 earthquake occurred in 
a similar tectonic setting and had a nearly identical focal mechanism and hypocentral 
depth to the much larger 1933 event (Kanamori, 1972). However, we know much less 
about the earlier event and hence the 2005 shock may serve as a compact source model 
for the earlier earthquake, suitably scaled up in scalar seismic moment. 
 
Diving on the seafloor of the source region of this earthquake with the Kaiko ROV will 
require new detailed SeamBeam and sidescan sonar mapping of the seafloor above the 
aftershock zone recorded by Hino’s OBS deployments in order to identify possible fault 
scarps or other evidence of surfaced breaks. Especially valuable for scarp hunting 
would be maps of grazing incidence side-scan sonar illuminated from the west so that 
possible west-dipping scarps would show ups as bright reflectors. I propose that we do 
one cross-scarp transect on the first dive and return to the same scarp on the second 
dive and explore it in the along-strike direction. These dives would provide important 
information on this type of earthquake source, such as: (1) whether rupture reached 
the surface; (2) Whether rupture was compound (two or more planes); (3) Whether 
there is structural continuity of the surface expressions of faulting with those to the 
north closer to the 1933 source region; (4) Whether there is evidence for sediment 
gravity flows or slumps off the scarps due to strong ground motions associated with 
outer-rise earthquakes. If successful, this would be the first-ever ROV dive on an 
outer-rise earthquake source. (5) Whether there is some connection between normal 
faulting with “petit spot” volcanic seamounts.  
 

Addendum on 13:45 on 4 June 2007: 
 

Additional processing of the SEABEAM bathymetry by Kido-san to 10 m contouring 
reveals two possible north-south features that are aligned with the north-south trend 
of the main aftershock belt and may represent normal-faulting truncations of the 
prominent NE-SW-trending ridges that are approximately parallel to magnetic 
anomalies in this area. One feature is near longitude 145°5.5’ E and extends from 
38°09’ to about 39°20’ N latitude. The other N-S feature is at 145°10.5’ E longitude and 
extend from about 38°10.6’ to about 38°19’ N latitude. For both of these features, the 
east side is apparently down.  If our interpretation of these ridge truncations is correct, 
they represent as much as 20 meters fault total vertical displacement. Slip modeling 
indicates that the fault throw of the 2005 earthquake was about 1.2 meters, far too 
small to detect with SEABEAM mapping. We are hopeful that rupture associated with 
this earthquake occurred on normal fault structures that have been activated 
repeatedly in the past and hence are detectible from bathymetry. 
 
There are two significant uncertainties to these interpretations: (1) The N-S feature at 
145°5.5’ E is in the center of the SEABEAM track line and the onboard scientific team 
worries that the feature could be an artifact. An additional N to S SEABEAM line at 
145°03’ from 38°30’ to 38°05’ is scheduled for this evening. It is offset from the first 
feature by 2’ W, so if it is an artifact, it should be missing from this new SEABEAM line. 
(2) The aftershocks of the 2005 event were located using an OBS array that was as 
much as 15 minutes longitude east of the apparent aftershock locations. This could 
lead to an eastward shift of the apparent locations compared to the actual locations by 
as much as 20% of  array position error, or 20% X 15 minutes or 3 minutes too far west. 
Since the evidence cited earlier indicates that the active normal fault(s) dips west, the 
trace of the surface rupture should be on the eastern margin of the dense N-S zone of 
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aftershocks.  
 
First Dive Target 
Given these uncertainties, the scientific team decided to select as our first dive target a 
truncated ridge just east of the eastern N-S feature at 145°10.5’ longitude.  We want to 
start at 38°7’N latitude and head due E from longitude 145°10’ E to 145°11.5’ E, a 
Kaiko distance traveled of 1.5’ in latitude or 1.2 nautical miles.  
 
 

3.3 Geodetic Experiments for the Renewal of Acoustic Seafloor Benchmarks 
Hiromi Fujimoto (Tohoku University) 

 
The pacific plate is estimated to be subducted at the Japan Trench of Sanriku at a 
speed of about 9 cm/y, but nobody knows its speed near the subduction where big 
earthquakes have occurred repeatedly. Tohoku University deployed three precision 
acoustic transponders (PXPs) at GJT1 site in the study area in 2003 to measure the 
speed in situ. Although cm-level relative positioning has not been attained due to 
limited chance of geodetic observations, the observed data are valuable. Unfortunately 
it turned out during the observation in 2005 that the geodetic observation at the site 
would be terminated; the amplitude of the acoustic signals from the PXPs was less 
than 20 % of the normal value presumably because of the exhausted batteries. We 
should deploy new PXPs and measure the relative positions of the new and old PXPs 
with 1 cm resolution in order to continue the geodetic observation. Diving operation is 
required for the job after the old PXPs are inactive. That is why we applied to the 
KAIKO diving surveys. 
 
We plan to let the KAIKO 7K II carry a PXP in the payload space, deploy it on the 
seafloor side by side to an old PXP. Then we will measure the relative position between 
the two PXPs with the aid of visual images provided by cameras of the KAIKO. After 
the measurement, we will try to recover the old PXP with a rope connected to the 
KAIKO. Two dives are necessary to deploy two PXPs. We plan to deploy another PXP 
with a mooring system. 
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4. Results of Diving Surveys 
 

4.1 Report on the Kaiko 7000 II Dive#388 on 2007/06/02 
Natsue Abe, Yuki Koike (IFREE, JAMSTEC) 

 
This dive started at depth 5423m, 37°57.80’N latitude, 145°00.87’E longitude and 
ended at depth 5207m, 37°57.1222’N latitude, 145•00.8067’E longitude. The target is 
one of Choco-chip knolls which is considered as a kind of petit spot volcano. The aim of 
this dive is to observe on the surface of this knoll and to take rock samples from this 
knoll. Some cryptic micro fault was expected before dive according to the multi-narrow 
beam seafloor survey, but any such feature couldn’t be observed during this dive. Nine 
rock specimens were sampled during the dive including three basaltic samples; one 
high vesicular fresh basalt that looks similar to the petit spot rock, one highly altered 
massive lava and one fresh scoria. Some manganese crust and nodules, and pumice are 
collected. This is the first petit spot that is discovered except Yukawa knoll area and 
Kaiko knolls area and sampled fresh basaltic samples. 
 
The dive record, dive log, list of samples, and the dive track chart are shown in Tables 
4.1.1-4.1.3 and Fig. 4.1.1, respectively. 
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4.2 Report on the Kaiko 7000 II Dive #389 on 2007/06/03 
Hiromi Fujimoto, Motoyuki Kido, Yukihito Osada, Hiroaki Tsushima 

(Tohoku University) 
 

Three precision acoustic transponders (PXPs) are deployed on the outer rise of the 
Japan Trench at the GJT1 site in the study area to measure the motion of the Pacific 
plate near the subduction plate boundary. Because the battery of each instrument is 
estimated to be exhausted, we should deploy a new PXP and measure the relative 
positions of the new and old PXPs with 1 cm resolution in order to continue the 
geodetic observation. Diving operation is required for the job after the old PXPs are 
inactive.  
 
The Kaiko 7K II carried a PXP in the payload space, deployed it on the seafloor side by 
side to an old PXP, and we measured the relative position between the two PXPs with 
the aid of visual images; the direction of cameras and images of the 4 cm by 4 cm 
meshes of the PXP’s bottom frame were useful to measure the direction and the length 
of line connecting the two instruments. The PXP DJ8 was deployed at 38-22.8622 N, 
144-53.3923 E, depth 5438.8 m. After the measurement, the old PXP was recovered 
with a rope connected to the Kaiko.  
 
Judging from a multi-narrow beam bathymetric map, the old PXP was deployed in the 
middle of a flat belt of the seafloor. The belt was a NW-SE trending depression about 15 
km wide and bounded by gentle slopes on both sides. Therefore we observed the 
seafloor along a E-W line of about 500 m before the deployment of the new PXP. The 
results of observation with 5 cameras of the vehicle and the side-scanning sonar of the 
launcher show that the seafloor is quite flat without any indication of local reliefs.  
 
The dive record, dive log, and the dive track chart are shown in Tables 4.2.1-4.2.2 and 
Fig. 4.2.1, respectively. 
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4.3 Report on the Kaiko 7000 II Dive #390 on 2007/06/04 
Hiromi Fujimoto, Motoyuki Kido, Yukihito Osada, Hiroaki Tsushima 

(Tohoku University) 
 

We carried out the second experiment following the Kaiko dive 389. The Kaiko 7K II 
carried PXP DJ7 in the payload space, deployed it on the seafloor side by side to an old 
PXP, and we measured the relative position between the two PXPs with the aid of 
visual images taken from the Kaiko in the same way as the previous dive. The PXP 
DJ7 was deployed at 38-23.8165 N, 144-47.3371 E, depth 5499.0 m. After the 
measurement, the old PXP was recovered with a rope connected to the KAIKO. 

 
The dive record, dive log, and the dive track chart are shown in Tables 4.3.1-4.3.2 and 
Fig. 4.3.1, respectively. 
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4.4 Report on the Kaiko 7000 II Dive #391 on 2007/06/05 
Stephen Kirby, (USGS) 

 
This dive started at depth 5340 m depth at position 38°07’ N latitude and 145° 10’E 
longitude and ended at depth 5289 m and approximate position 38°07’ N and 145° 
11.75’ E. The target on this west-to-east course approaching a gentle ridge was possible 
fault disturbance of the seafloor caused by the M7.1 earthquake of 15 November 2005 
(Japan Date) based on the hypothesis that vertical displacements of NE-SW ridges are 
caused by cumulative normal-fault displacements on the same fault by many 
earthquakes similar to the most recent event in 2005. Three or possibly four such 
ridges were identified along a north-south SEABEAM track at longitude 145°10’ E 
where the SW segment of each ridge was lower in relief that the NE segment by 10 to 
20 m. The seafloor along the Kaiko course was only composed of fine-grained soft 
sediment and no evidence of disturbance of the seafloor caused by recent faulting was 
found during the dive. To the contrary, the seafloor was remarkably smooth and the 
only noteworthy feature about the seafloor was that it displayed scattered rocks on the 
surface. Six rocks were sampled by Kaiko and all proved to be low-density pumice. 
According to Dr. Natsue Abe, such a scattered field of rocks is unusual in deeply 
sedimented areas. The area traversed by this dive was in the “near field” of the 15 
November 2005 earthquake where seismic intensity probably exceeded JMA intensity 5. 
The 2005 earthquake was of the normal faulting type and hence vertical accelerations 
could have exceed 1 g. This might explain why these volcanic rocks could have been 
accelerated into the water column. This hypothesis does not explain how these rocks 
ended up in soft sediment in the first place. Natsue Abe suggests floatation of these 
low-density rocks rafted from some other source, perhaps an island arc such as the 
Izu-Bonin system.  
 
The failure of this dive to discover any seafloor disturbance associated with the 2005 
earthquake using the search hypothesis described above argues for using a different, 
more efficient approach to find seafloor evidence of recent faulting for Kaiko ROV dives 
during future cruises. Future inversions of seismic arrival-time data from Dr. Ryoto 
Hino’s present-day OBS deployment above the locations of the aftershock zones of the 
2005 event should make it easier to narrow down the surface trace of the fault(s), 
especially if relocations could be used using methods like double-difference and if 
poorly located events are not included in the analysis. Dr. Natsue Abe suggests that 
further refinement of surface expressions of these faults could result from observations 
using deep-tow camera systems or deep tow side-scan sonar that has much longer 
profile lengths than the Kaiko ROV.  All of these approaches could be applied in future 
cruises when these data and other tools could be used to narrow down the target areas 
for Kaiko ROV investigations.   
 
It is therefore suggested that the second Kaiko dive for this cruise planned for the 
search for seafloor disturbance of the 2005 earthquake be postponed to a later cruise 
and that, instead, this second dive target one of the “petit spot” volcanic centers in the 
north-south volcanic chain that Dr. Natsue Abe is studying. The author of this report 
proposes that the ROV Kaiko dive on the volcanic edifice near 38°08’ N and 145° 01.3’ E, 
approaching it from its steep eastern side. This ROV course would involve as much as 
1000 m of seafloor relief.  It is hoped that fresher rock exposure will be found on those 
steep eastern slopes could be useful to Dr. Abe and that perhaps recent faulting could 
have produced that slope. Some apparent aftershocks in the western N-S band 
determined from Dr. Hino’s first OBS deployment occurred below the vicinity of this 
volcanic target.  
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The dive record, dive log, list of samples, and the dive track chart are shown in Tables 
4.4.1-4.4.3 and Fig. 4.4.1, respectively. 
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4.5 Report on the Kaiko 7000 II Dive#392 on 2006/06/06 
Natsue Abe and Yuki Koike (IFREE, JAMSTEC) 

 
This dive started at depth 5450m, 38°04.250’N latitude, 145°01.2500’E longitude and 
end at depth 5286m, 38°04.4048’N latitude, 145•01.6085’E longitude. The target knoll 
has a large crater which is thought to be made by volcanic eruption. This is also one of 
Chocochip knolls which is considered as a petit spot type volcano. The aim of this dive 
is to observe on the surface of this knoll and to take rock samples especially from inside 
of the caldera and caldera wall. The bottom of the caldera is almost flat and the slop of 
the wall grows steep towards the top of the hill. There is the criff at the edge of the wall 
top and pillow lava like structure was observed there. Large columnar joint like 
structure was observed on the way to the edge of the wall. 17 rock specimens were 
sampled during the dive including fresh dense basaltic samples and one doleritic 
hypabyssal rock. One of them shows high vesicularity. 
 
The dive record, dive log, list of samples are shown in Tables 4.5.1-4.5.3, respectively. 
The dive chart and dive track are shown in Figs. 4.5.1-4.5.2. 
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4.6 Report on the Kaiko 7000 II Dive#393 on 2006/06/07 
Stephen Kirby (USGS) and Natsue Abe (IFREE, JAMSTEC) 

 
This dive started at depth 5320m, 38°08.1000’N latitude, 145°02.0000’E longitude and 
end at depth 5207m, 38°08.1346 latitude, 145°01.3265E longitude. The target is one of 
Chocochip knolls which is considered as a kind of petit spot volcano. The aim of this 
dive is to observe on the surface of this knoll and to take rock samples from this knoll. 
There is slightly large crater on the top unexpectedly. 15 rock specimens were sampled 
during the dive including 10 basaltic and high vesicular fresh basalt that looks similar 
to the petit spot rock, and some pumice and manganese crusts. This is the second petit 
spot that is discovered except Yukawa knoll area and Kaiko knolls area and sampled 
fresh basaltic samples. 
 
The dive record, dive log, list of samples are shown in Tables 4.6.1-4.6.3, respectively. 
The dive chart and dive track are shown in Figs. 4.6.1-4.6.2. 
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5. Results of Other Observations 
 

5.1 Underway Geophysics 
Motoyuki Kido, Hiromi Fujimoto (Tohoku University) 

Stephen Kirby (USGS), and Natsue Abe (IFREE, JAMSTEC) 
 

(1) Summary of observations 
 

The target region of this research is known to upward bending of the subducting Pacific 
plate, called outer rise, where systematic positive gravity anomaly is observed due to 
dynamically supported excess topography and horst-graben structure is developed due 
to extensional stress field. This specific tectonic setting produces normal fault 
earthquakes, some of large one results disastrous tsunami waves attacking the 
Japanese east coast. Moreover, initiation of the upward bending starts with 
compressionanl plate surface due to the opposite bending. This may cause the 
petit-spot activities in this region, however, their origin is still controversial. The region 
of transition between the bending and unbending is a key to understand the above 
mentioned phenomenon. 
 
For this purpose, the surface mapping of the bathymetry using a multi-narrow-beam 
system and acoustic reflection intensity using a side-scan sonar are strong tools to 
reveal such signals efficiently with an uniform resolution. It is reasonable to conduct 
proton-magnetmeter survey along with them. The magnetic signature originated in the 
petit-spot is too small to detect at the sea surface, though, iso-chron identification in 
this oldest seafloor is important as lack of the data in this region. However, it found 
that this region is popular fishing area in this season and many fishing boats were 
there, possibly with towing fishing net. To make a proton survey in such area has large 
risk to lose the proton sensor. So we abandon the proton survey at this time. 

 
(2) Track chart 

 
Here is the ship track entire of this cruise (Fig.5.1-1), starting at Kamaishi. Basically 
we made stationary surveys for diving in the day-time and track surveys for seabeam 
in the night-time. 
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Fig.5.1-1. Entire ship track of the survey (top) and closed view in 
the survey area (bottom) 
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(3) Bathymetric maps 

 
We have conducted seabeam topographic mapping for five nights (1st, 2nd, 3rd, 4th, 
and 5th June) during this research cruise. To save fuel consumption, ship speed was 
limited upto 10 knot using a half engine. This shorten our track length, however, 
improve data quality. Coupled with stably calm sea condition, we have obtained high 
quality bathymetric data. Fig. 5.1-2 is a colored bathymetric relief with an illumination 
from the north-east compiled all the data obtained during all the night surveys, 
superimposed with ship track. The figure clearly illustrates the initiation of 
horst-graben structure in the east and small seamounts distributed in the middle to 
the west. Most of normal faults are developed NNE-direction, perpendicular to the 
iso-chron or abyssal hill associated with seafloor spreading more than 100Ma ago, 
rather than N-S direction parallel to the trench. Some seamounts have crater at their 
top. The prominent feature is a couple of series of seamounts alignment. They do not 
necessary to have the same orientation. Identification whether each seamounts are 
petit-spot or old hot spot may help comprehensive explanation of such alignment 
together with stress field in the plate. 
 
We also provide here a contour map for the same bathymetric data in Fig. 5.1-3, for the 
visibility in detail in other point of view. The contour interval is 20m and drawn thick 
contour every 100m. 
 
The system simultaneously provide side-scan image along the track, whose swath 
width is wider than that multi-narrow beam. The side-scan image is useful to evaluate 
seafloor condition. This region is mostly covered with thick abyssal sediments, on the 
other hand the seamounts are has no. This is clearly be seen in the side-scan image 
that seamounts are appeared as dark image or strong reflection intensity (Fig.5.1-4). 
Side-scan data is also helpful to identify sharp cliff or fault nevertheless it is large or 
not. The normal faults in the east of the region is clearly illustrated. The only the 
limitation is that the intensity depends elevation angle of swash beam. 
 
These figures are too small to investigate each feature. Then we provide selected two 
regions of closed view. The first one is south-east region (Fig.5.1-5), where cluster of 
seamounts is destructing by couple of normal faults on the other hand the alignment of 
seamounts is obvious along the line on 145 degree longitude. The other is the extent of 
this alignment (Fig.5.1-6), where three of our dive surveys were conducted (Dive #388, 
#392, and #393). The side-scan image of the same area is also shown for comparison. 
An artificial linear pattern is getting apparent with this scale, which originate a kind 
of aliasing during filtering process of the raw data. Technique of data processing is a 
further problem. 
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Fig.5.1-2. Bathymetric relief obtained during this research cruise. Track lines are 

also indicated with dots every 10 pings. 
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Fig.5.1-3. Contour plot of the same data in Fig.5.1-2. Contour interval is 20m for 

thin lines and 100m for thick lines. 
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Fig.5.1-4. Side-scan image of the region. 
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Fig.5.1-5. Close-up view of the southeast region of Fig. 5.1-2. 
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Fig.5.1-6. Close-up view around the dive sites for petit-spot surveys. A 

side-scanning sonar image is also shown for comparison. 
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5.2 Experiments on seafloor geodesy 
 

(1) Deployment of an acoustic transponder with a mooring system 
Yukihito Osada, Hiroaki Tsushima, Hiromi Fujimoto (Tohoku University),  

and Misumi Aoki (NME) 
 

Large earthquakes occurred around northeastern Japan associated with subduction of 
the Pacific plate. Seismic coupling on the subduction plate boundaries is a key factor 
for the study of the large earthquakes. The GPS/A (GPS/Acoustic) observation at the 
GJT1 site started in 2002. Precise plate motion at the site still remains to be 
determined, because this site has been visited only a few times. It turned out during a 
cruise last year that the acoustic signals from the PXPs (precise acoustic transponders) 
were exceptionally weak presumably due to the lifetime of the batteries. Therefore we 
have tried to replace the PXPs at GJT1 site during the KR07-07 cruise. Two PXPs in 
glass sphere housing were replaced with KAIKO 7000 II (Dive #389, #390). One PXP in 
titanium-alloy pressure housing was deployed with a moored system as is shown in Fig. 
5.2.1.  
 
On June 4, 2007 we deploy the PXP (DJ3) using the moored system at the GJT1 site 
where an old PXP DJ4 had been deployed. After the dive #390 for deployment of 
another PXP, we calibrated the position of the mooring system. We collected the 
acoustic signals within 1000 m in the horizontal distance from the point of the 
deployment (Fig. 5.2.2), because the maximum range of the slant range was limited to 
6500 m for an acoustic recovery unit.  
 

Fla sher
Bicon

Chain

Rope　 10m

Rope　 10 m

Gla ss sphe re

weig ht

Rope　 10m

Acoust ic Re lea ser

We igh t in air
・ Galss sphere 53 . 1 kg
・ Bicon， Flasher 5 .0 k g

・ Acoust ic re lea ser 20 .0 k g

・ weig ht 90 . 0 kg
・ PXP 4 7 .0 kg
・ FRP 6 .0 kg

Tot al　　 　　 　　 　　 　 2 21 . 1kg

We ig ht in underwat er

・ Gla ss sphe re -76 . 2 kg
・ Bicon , Flasher 3 . 0kg

・ Acoustic Re lea ser 14 .0 kg
・ We ig ht 7 5 . 6kg
・ PXP 31 . 0kg

・ FRP 3 . 0 kg

Tota l 　　 　　 　　 　　 　 50 . 4kg

Recove ry of weig h t in underwa ter

・ Gla ss sphere -76 .2 k g
・ Bicon， Flasher 3 . 0 kg

・ Acoustic rele ase r 　　 14 .0 k g

Tota l 　　 　　 　　 　　 　 -5 9 .2 kg

Reovery of we ig ht in air

・ Glass sphe re　　 53 .1k g
・ Bicon， Flasher 5 . 0kg
・ Acoust ic re lea ser 　　 2 0 .0 kg

Total 　　 　　 　　 　　 　 78 .1k g

(a )

(b )

(c )

 
 
Fig. 5.2.1 (a) Outline of the moored system for deployment of a PXP in titanium alloy 
pressure housing. An acoustic releaser was set 10 m above the PXP. The bottom frame 
of the PXP is 1-m square. (b) A photograph of deployment of the PXP. (c) The moored 
system after the recovery. 
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Fig. 5.2.2 The results of the calibration of the position of the mooring system. 

 
 

(2) Test of a new acoustic ranging unit  
Motoyuki Kido and Hiromi Fujimoto (Tohoku University) 

 
We are developing now a new acoustic ranging buoy for automatic and continuous 
GPS/Acoustic seafloor positioning, and it will be a future application to the seafloor 
network cable system, DONET. In this system, acoustic unit is completely separated 
with other parts, such as GPS data acquisition unit, and is packed in a glass sphere 
with an acoustic transducer. It contains batteries, an acoustic amplifier, and a 
microprocessor to control the measurement and acoustic data recording. In March 2007, 
we have made an initial test for this acoustic unit in outside of the Shimizu port and 
obtained high quality ranging data although a transponder was deployed at shallow 
depth in a short distance. In this cruise, we extend the test into long distance with 
practical transponders, which are also installed in this cruise. 
 
First, we transmitted a wakeup signal to newly installed three transponders using an 
old system (Fig.5.2.3a), which is not required in the future cabled measurement 
because of its long-term continuous measurement. Transmitting the wakeup signal, we 
sustained a cabled transducer from the side deck and kept it at a depth around five to 
ten meters so that a signal can directly travel under the ship’s bottom to the 
transponder behind the ship. There was a difficulty to wake up transponders probably 
because of strong acoustic reflection from the ship’s side wall or the bottom. However 
after trials for up to 30 minutes, all of the three transponders responded. 
 
Then we set the new all-in-one acoustic unit to repeatedly make ranging every 30 
seconds starting at 19:18 and ending at 19:40 for about 20 minutes. The data 
acquisition interval was set to 10 seconds to match the two-way travel time of the slant 
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range to the 5500m deep transponders. The acoustic unit itself has buoyancy of 14 kg 
in water, so we simply kept it with a rope of 20 meter. Unfortunately due to a wind and 
current condition, the acoustic unit did not apart from the ship with enough distance 
(Fig.5.2.3d). However, it still had a possibility to communicate with foreside 
transponder. Therefore we kept the test as it was. A ping sound was quite large so that 
we can hear even from the bridge of the Kairei. After we confirmed that the pinging 
stopped at 19:40 as was set, we recovered the acoustic unit. 

 

  
 

  
 

Fig. 5.2.3. (a) The old acoustic system used for the wakeup 
test. (b) The nre all-in-one acoustic unit, which was deployed 
from the side deck (c) and floated by buoyancy itself (d). 

 
45 times of ranging data were recorded. However, no clear response signal was found in 
the data other than the transmitted signal itself. The Fig. 5.2.4 is an example of the 
recorded wave signal. There were some signals looked like a response signal, however, 
these were found to be noise resulting from the correlation analysis. 
 
The transponders respond only when they recognize a frequency tag in the transmitted 
data. So we expect the tag was contaminated with significant noise by strong reflection 
from the ship even for the forehand direction transponder. Moreover, the acoustic unit 
is designed for cable system in the Kumano-nada region with relatively shallow depth 
of 2000m, so the signal amplitude is not strong enough for the deep ocean in the Japan 
trench. Then the test for the new acoustic unit resulted in just confirmation to work 
properly. However, we have ensure the availability of the new transponders installed in 
this cruise using the wakeup test with old system. 
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(a)

(b)

(c)

(d)

 
 
Fig.5.2.4. An example of the recorded acoustic signals. The 
transmitted signal is at the beginning of the graph. Signal at 9 
sec in (a) looked like a reply from a transponder, however its 
cross correlation with the transmitted signal is quite low (b), so 
this must be a noise, not a reply. 
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(3) Recovery of an ocean bottom pressure recorder 
Yukihito Osada, Hiroaki Tsushima, Hiromi Fujimoto (Tohoku University) 

 
We have started the study on the region of 2005 Miyagi-Oki earthquake since 2006. In 
July 2006, we deployed an OBP (Ocean Bottom Pressure recorder) to monitor the 
vertical movement in case of a big earthquake.  We recovered the OBP (Fig.5.2.5) 
along the way to the study area for the diving survey. The OBP had recorded pressure 
variation for 11 months (the total data is 76050 samples) at the sampling interval of 10 
sec (Fig. 5.2.6).  
 

 
Fig. 5.2.5 A photograph of the OBP after the recovery. 
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Fig. 5.2.6 Time series of depth calculated from OBP data. 
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6. Discussions and Summary 
 

6.1 Preliminary Seismo-Tectonic Discussion of the Outer Rise Region Investigated by 
the Cruise KR07-07 (1-8 June 2007) from 37°40’ to 38°30’ N and from 144°40’ to 145°25’ 
Stephen H. Kirby, Research Geophysicist and Senior Scientist, U.S. Geological Survey, 
Menlo Park, California, USA and Invited Shipboard Scientist, JAMSTEC R/V Kairei 
 
In addition to SEABEAM bathymetry, side scan sonar imaging, and Kaiko 7000 II dive 
information, the cruise benefited from the availability of preliminary 2007 OBS 
earthquake data made available from Dr. Ryota Hino of Tohoku University. Dr. Hino’s 
deployment was motivated by interest in monitoring aftershocks of the M7.1 outer-rise 
normal-faulting earthquake of 15 November 2007. Detection of some of the smaller 
events may have succeeded in documenting background seismicity as well. A 
redeployment of OBS instruments to the area directly above the aftershocks promises 
in near future to provide improved accuracy of hypocenter distribution. Accordingly, 
this report is labeled “Preliminary”. However, this is an unusual opportunity to 
comment upon the deformation of the outer-rise region off the Japan Trench in light of 
completely new and independent information. 
 
Two morphological features appear to correlate with earthquake distribution from Dr. 
Hino’s OBS study. First, SEABEAM bathymetry indicates the presence of more than 20 
small seamounts that were considered by Dr. Natsue Abe for investigation during this 
cruise These seamounts occur in three sharply chains, one roughly north-south chain 
near longitude 145°00’. Three seamounts in this chain were selected for Kaiko dive 
targets. She has confirmed that the northern and southern seamounts are of the “petit 
spot” type (see Figure 1). A prominent north-south band of earthquakes occurs under 
this chain (Figure 6.1.1), including under all three Kaiko dive sites.  
 
A second interesting seafloor feature is a NNW escarpment bounding another chain of 
small seamounts in the SW corner of the study area. The seafloor SW of the 
escarpment is a few hundred meters deeper than the other side. About a dozen 
earthquakes occurred under the part of the escarpment near 37°55’. The NNW trend of 
this escarpment parallels one of the two trends of several “zig-zag” grabens further 
north that on average are parallel to the trench. The other trend is approximately 
parallel to the Pacific-Plate magnetic anomalies. Such “zig-zag” grabens become 
increasingly common along the outer-rise/outer-trench-wall further to the south as the 
azimuth of the trench increases and approaches the azimuths of the seafloor magnetic 
anomalies. 
 
It is believed that “petit-spot” volcanic edifices near the Japan Trench are not active 
magmatic systems, and are at least several million years old (Natue Abe, personal 
communication). The alignment of bands of earthquakes therefore probably represents 
exploitation of zones of weakness in these seamount chains during bending of the 
Pacific Plate. 
 
The main trend in the OBS earthquake map (Fig. 6.1.2) is parallel to the 
NNE-orientation of nodal planes of numerous investigations of the focal mechanisms 
for the 15 November 2005 earthquake. This trend is approximately parallel to the 
trench at the same latitude. No other morphological features on the seafloor correspond 
to this trend. 
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Figure 6.1.1: Bathymetric map of the study area based on largely new SEABEAM data. 
The contour interval is 10 meters.
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Figure 6.1.2: Earthquake epicenter map plotted on a grey shaded relief map base. Data 
made available by Dr. Ryoto Hino of Tohoku University. 
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6.2 Summary 
Hiromi Fujimoto (Tohoku University) and Natsue Abe (IFREE, JAMSTEC) 

 
Summary of petit spot dives 
 
Totally three dives (7KII Dive #388, 392 & 393) during KR07-07 were taken on small 
knolls and the petit spot rock samples were sampled from two of them. These two 
knolls are absolutely ‘petit spot’ type volcanoes, though the age and the place of the 
eruptions are not known at the moment. These knolls are the first finding petit spot 
knolls other than Kaiko knolls and Yukawa knolls both in the same flow line of one age 
transect line. This discovery implies that there could be other places of petit spot 
volcanic fields in the any place of the oceanic plate where it is bending. 
 
The other knoll has a caldera on the top and inside it has steep cliff with dolerite and 
pillow lava outcrops. The samples taken from these outcrops are very fresh MORB-like 
basalt and dolerite. Therefore, the caldera may be cross section of the upper part of the 
oceanic crust between layer 2a and layer 2b. To make sure this speculation, post cruise 
research on the rock samples should be taken petrologically and geochemically. 

 
Summary of expedition in the source region of the 2005 M7.1 earthquake  
 
The main trend in the aftershock distribution of the 2005 M7.1 earthquake is parallel 
to the NNE-orientation of nodal planes of numerous investigations of the focal 
mechanisms for the earthquake. This trend is approximately parallel to the trench at 
the same latitude. There was no prominent topographic feature indicating repeated 
normal faults. Therefore further surveys are necessary for fine topographic mapping 
with a deep-towed system.  
 
The smaller band in the western part of the aftershock distribution coincides with one 
roughly north-south chain of small seamounts near longitude 145°00’. The newly found 
two “petit spot” type knolls are in this chain. It is believed that “petit-spot” volcanic 
edifices near the Japan Trench are not active magmatic systems. The alignment of 
bands of earthquakes therefore probably represents exploitation of zones of weakness 
in these seamount chains during bending of the Pacific Plate. 
 
Geodetic experiments for the renewal of acoustic seafloor benchmarks 
 
The KAIKO 7K II carried a precision acoustic transponder (PXP) in the payload space, 
deployed it on the seafloor side by side to an old PXP, and measured the relative 
position between the two PXPs with visual monitoring. Two PXPs were renewed in this 
way. Another PXP was deployed nearby an old one with a mooring system. Now we can 
continue the seafloor geodetic measurements in order to measure the motion of the 
Pacific plate near the subduction plate boundary. 
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7. Data list 
 

7.1 List of Movie Data  
Misumi Aoki (NME) 

 
List of movie data obtained by the cameras of the Kaiko 7000 II is shown in Table 7.1. 

 
 

List of  Movie Data        

KR07-07         

        Recorded Time Distribution 

Date Dive No. Camera  Start End 
Tohoku

Univ. 
JAMSTEC USGS

2007.06.02 #388 No.1Camera 1/2 10:37 12:37 DVD-R DVD-R   

    /HDTV 2/2 12:37 14:23 DVD-R DVD-R   

    No.3 Camera 1/2 10:37 12:37 DVD-R DVD-R   

      2/2 12:37 14:23 DVD-R DVD-R   

2007.06.03 #389 No.1Camera 1/2 10:32 12:32 DVD-R DVD-R   

    /HDTV 2/2 12:32 13:42 DVD-R DVD-R   

    No.3 Camera 1/2 10:32 12:32 DVD-R DVD-R   

      2/2 12:32 13:42 DVD-R DVD-R   

2007.06.04 #390 No.1Camera 1/2 10:30 11:30 DVD-R DVD-R   

    /HDTV 2/2 11:30 12:46 DVD-R DVD-R   

    No.3 Camera 1/2 10:30 11:30 DVD-R DVD-R   

      2/2 11:30 12:46 DVD-R DVD-R   

2007.06.05 #391 No.1Camera 1/2 10:33 12:33 DVD-R DVD-R   

    /HDTV 2/2 12:33 14:33 DVD-R DVD-R   

    No.3 Camera 1/2 10:33 12:33 DVD-R DVD-R   

      2/2 12:33 14:33 DVD-R DVD-R   

2007.06.06 #392 No.1Camera 1/2 10:25 12:25 DVD-R DVD-R   

    /HDTV 2/2 12:25 14:25 DVD-R DVD-R   

    No.3 Camera 1/2 10:25 12:25 DVD-R DVD-R DVD-R

      2/2 12:25 14:25 DVD-R DVD-R DVD-R

2007.06.07 #393 No.1Camera 1/2 10:30 12:30 DVD-R DVD-R   

    /HDTV 2/2 12:30 14:25 DVD-R DVD-R   

    No.3 Camera 1/2 10:30 12:30 DVD-R DVD-R DVD-R

      2/2 12:30 14:25 DVD-R DVD-R DVD-R

 
*1: video signals are NTSC
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PDP arrangement : 
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7.2 List of Digital Data（XBT, MNBES, CTD etc.） 
Misumi Aoki (NME) 

 
List of digital data obtained in this cruise is shown in Table 7.2. 

 
List of Dive Data / KR07-07        

Dive No. CTD Data*1 Vehicle Log Acoustic 
Navigation SOQ SOJ Seabeam data Magnetometer Gravity 

KAIKO7K#388 07060201.DAT   dive.388.csv 07006012200_01.soq 07006012200_01.soq sb200706020805_e.mb41 070601.dat 2007060100.grv

(07/06/02) 07060201.CFG         -     

  07060201.AVG         sb200706022034_e.mb41     

  07060201.HDR               

                  

                  

KAIKO7K#389 07060301.DAT LOG06-03-0_001.xls dive.389.csv 07006022200_01.soq 07006022200_01.soq sb200706030700_e.mb41 070602.dat 2007060200.grv

(07/06/03) 07060301.CFG -       - P070602.dat   

  07060301.AVG LOG06-03-0_052.xls       sb200706032220_e.mb41     

  07060301.HDR               

  07060301.SUM               

                  

KAIKO7K#390 07060401.DAT LOG06-04-0_001.xls dive.390.csv 07006032200_01.soq 07006032200_01.soq sb200706041051_e.mb41 070603.dat 2007060300.grv

(07/06/04) 07060401.CFG -       - P070603.dat   

  07060401.AVG LOG06-03-0_045.xls       sb200706042100_e.mb41     

  07060401.HDR               

  07060401.SUM               

                  

KAIKO7K#391 07060501.DAT   dive.391.csv 07006042200_01.soq 07006042200_01.soq sb200706050735_e.mb41 070604.dat 2007060400.grv

(07/06/05) 07060501.CFG         -     

  07060501.AVG         sb200706052102_e.mb41     

  07060501.HDR               

  07060501.SUM               

                  

KAIKO7K#392 07060601.DAT   dive.392.csv 07006052200_01.soq 07006052200_01.soq   070605.dat 2007060500.grv

(07/06/06) 07060601.CFG               

  07060601.AVG               

  07060601.HDR               

  07060601.SUM               

                  

KAIKO7K#393 07060701.DAT LOG06-04-0_001.xls dive.393.csv 07006062200_01.soq 07006062200_01.soq   070606.dat 2007060600.grv

(07/06/07) 07060701.CFG -             

  07060701.AVG LOG06-07-0_047.xls             

  07060701.HDR               

  07060701.SUM               
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Others Readme_CTD.txt Readme_VehicleLog.xls   0705292200_01.soq 0705292200_01.soq KR0707_100.grd 070531.dat 2007053102.grv

        0705312340_01.soq 0705312340_01.soq KR0707_200.grd 三成分フォー

マット.xls 
  

        SOQformat.xls SOJformat.xls sb200706011635_e.mb41     

            sb200706011802_e.mb41     

            sb200706011837_e.mb41     

            sb200706012005_e.mb41     
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