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Abstract

　From 1991 to 1996, 12 seismic stations having the deep observation well were constructed in Kanto area in order to 

improve the detection capability of Kanto-Tokai observation network.  The depth of well is basically 2,000 m.  At some 

stations, the depth is less than 1,300 m since the top of pre-tertiary basement is located in shallower depth.  Using these 

12 wells, seismic P and S wave velocities were revealed by the VSP Vertical Seismic Profi ling  method.  For P wave 

source, the VIBROSEIS vibrator was prepared, and the specially designed vibrator was introduced for S source.  The 

measurement interval was 25 m for depths shallower than 500 m, and was 50 m for deeper than 500 m.  Not only P but also 

S waves were clearly recorded at every measurement depths of all wells.  This shows that the S wave vibrator effectively 

excites a pure S wave.  Arrival times of P and S waves are determined in terms of time-lag computed by cross-correlation 

between two waveforms recorded at close depths.  These times are rearranged to travel times at every 25 m interval by the 

cubic spline interpolation.  Then, detailed velocity structures are estimated by numerical differentiation procedure.  Mean 

layered structures are also estimated by approximating the travel time curve to several straight lines.  All the velocity 

structures obtained are in good harmony with the geological and geophysical logging data related to each wells.

　A database concerning on the well log data is created in order for easy management, quick search, visual presentation, 

and down loading those log data.  The database has yet only basic functions.  On the web browser screen, user can select 

station and data item, extract data in any depth range, see as a graph, get the same graph as a postscript fi gure, and down 

load data that he wants.  Administrator manages the database on the same manner, but an access is protected in terms of 

password. 

Key words : VSP method, Seismic wave velocity Structure, Well logging, Deep observation well, Hi-net, Kanto-Tokai 

observation network
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Fig. 1 Schematic representation of the VSP measurement.
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Fig. 2 Distribution of crustal activity observation stations in and around Kanto area blue circles .  Kanto-Tokai, Hi-net, and other organization 

networks are plotted together.  Blue squares with name show the stations for the VSP measurement in this study.
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Table 1　Well name, address, latitude, longitude, and depth of well where VSP measurements were held.
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Fig. 3　General view and specifi cations of the VIBROSEIS vibrator for P wave source.

4 　　S

Fig. 4　General view and specifi cations of the buggy-type vibrator for S wave source.
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Fig. 5　General view and specifi cations of the 3-component well seismometer.
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9. 1 　　
Fig. 9. 1　Snapshot of the top web page of the well log database system.

9. 2 　　
Fig. 9. 2　Snapshot of web page for selecting and extracting log data, and plotting on graph.
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9. 3 　　
Fig. 9. 3　Snapshot of web page for downloading log data.

9. 4 　　VSP

Fig. 9. 4　Snapshot of web page for downloading VSP waveform data fi le.
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9. 5 　　
Fig. 9. 5　Snapshot of web page for showing plotted graph, and downloading the graph as a postscript fi le.

9. 6 　　
Fig. 9. 6　Snapshot of maintenance page for well log data registration.
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9. 7 　　
Fig. 9. 7　Snapshot of maintenance page for backing up the whole log database.
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2. 1 P S Obs. Normal Int.

Dif. Mean

Table 2. 1 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Atsugi well.
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2. 2 P S Obs. Normal Int.

Dif. Mean

Table 2. 2 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Yokohama well.
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2. 3 P S Obs. Normal Int.

Dif. Mean

Table 2. 3 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Nishinohara well.
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2. 4 P S Obs. Normal Int.

Dif. Mean

Table 2. 4 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Tokorozawa well.
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2. 5 P S Obs. Normal Int.

Dif. Mean

Table 2. 5 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Hidaka well.
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2. 6 P S Obs. Normal Int.

Dif. Mean

Table 2. 6 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Chiba well.
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2. 7 P S Obs. Normal Int.

Dif. Mean

Table 2. 7 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Yohro well.
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2. 8 P S Obs. Normal Int.

Dif. Mean

Table 2. 8 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Futtsu well.
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2. 9 P S Obs. Normal Int.

Dif. Mean

Table 2. 9 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Narita well.
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2. 10 P S Obs. Normal Int.

Dif. Mean

Table 2. 10 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Edosaki well.
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2. 11 P S Obs. Normal Int.

Dif. Mean

Table 2. 11 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Mohka well.
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2. 12 P S Obs. Normal Int.

Dif. Mean

Table 2. 12 Readings of P and S wave fi rst arrival Obs. , normal times after offset correction Normal , travel times interpolated at every 25 m 

Int. , velocities estimated by differentiation Dif. , and layered velocity structure approximated Mean  for Isesaki well.


