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Fig. 2. Assembly of the
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the Aburatsubo Crustal Movement
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Table 1.

TR - =S 3

The operation data for the system of the present resistivity

observation at the Aburatsubo Crustal Movement Observatory.

" Channel No. 1 2 Remarks
Electrode direction in the vault N20°E N74°W
Electrode distance in the vault 2.0mx3 | 1.4mx3
Cable length (Vault—Observatory) 350 m x 2 350 mx 2 U&%gﬁgg’gg{gf s
Frequency 79H, 33 H,
Resistivity variometer
Output current 0.1A 0.1A

DENT KT 2 EMEFNL, AHE0 2. WKL - BHR0EE 2-2. 2o
LA THRNRBHAREDO EETH 5. Tk it oEA®E (R, &k %
oW TE, 1,2 LA EHT AR LTuinu,

Table 1 1, 19804 7 AEEDHMEIC BT AHARELYTT LD TH 5.

3-3. PCM FL A—49—%&

IDTFVA—Z—YATAZFHLTWS PCM 5 v 2 —x —3EE 1%, 50bits/sec O
{EEIE DEFEE T 8 bits DESH 4, WEILEAMBEE LTV 5.

Table 213, HIEMZHOHEFRBEIUME LTHRELLT VA —Z— VAT AOPHET
»%. Table 2 R Lt k51040 5y, 2RAREE, HNIEEL20EXEM K
HoeTuws, Hh 2HRAOBFHTHS. BRIZ—WT —ADY v 7 AT THS.

WHESE, 7rr 2 ThBEN, LEREBO M 4a~—2FBR T 21 THD, EH
DOF~— 7. ZO2M/HEDFEEL, SBHEB LIV v 7Y v 7 IR THEEEA
Srkten, ol NTT © D1 line i viAEhs ko> T3, TEHELD
HHELTHbN A 2FEOEZL, A BEOHMBDESL2R IV VAL FHGD
NRAABREA LT — 7 EBIC STV, SO 2EOINERR, IV AL NREDT
AREFTCHE S 510, L20MaRepEx2Tk-T, )AL FREOEKEE
B LT 5.

E&EE (Fig. 1 o T-1,T-2) ok s H (Table 2 @ High sensitivity) 12,
YEW JTaRisEst F Ty ayr — £100mV, [/ U< EREEER 2 L (Table 2 » Low
sensitivity (A)J 2, HE4H D 1/5 12243 % &R =500 mV @ 3858 Lz, F7c Table 2
@ Low sensitivity (B) 122 ? (A) L0 L B REREL LT, 742y —1+50V
Ll D Thh, Fig. 3 @ B FiofIaREsihe mxTths. < oifist (T-3)
BEA L 2 TR SR A BIRIBEN ORI 1, 2 S H o BRad Ikl o E£ 8 b 2 ki s+
% BHIDID &G .

T-1,T-2,T-3 © 3 &50EHEF& b, REIHEHE X b Ar—aA7 v+ Lici
A, REHOTAY I bz Eit &€ % automatic offset [ (Table 2) %%
hZhflflg3eT\vb. 20 offset EBOHBEIIFC XD, AT AHEOKETY A
WIR Y, IR BRI O R FIEBTIE T E 5.

Table 2 O TFific Slow code for magnetic tape recording & L TR LTH 5 Dz,




HIRIB bt DT v A — 2~ AT A 743

Table 2. The characteristics of the telemeter system for routine
observation of the resistivity variometer.

Channel number : 4 (Resistivity 2, reserved 2)
Analogue

Impedance : 10 M2 up
. ) Type : Single ended
Transmitter| Input signal Voltage . 0-4V Tull seale
Sampling interval: 5 second
Digital | Time signal : Hour mark except for 0 A.M.

Channel : High sensitivity 4
Low sensitivity (A) 4

Analogue Low sensitivity (B) 4
High-pass filter 2
Receiver Qutput signal with automatic offset

Impedance : 2k
Type : Single ended
Voltage : 0-4V Full scale
Reduced voltage : 0-100 mV (For recorders)
Time signal : Hour mark except for 0 A.M.

Digital (Slow code for magnetic

tape recording)

J93E, WOESRABMC S £y T T A DO HEEB O TH S,

4. #% B # A

Fig. 1 LEBTF L A—F~—vAF 2k b, WG OMEHN 2 T - 754,
EXEINTLIHNEER LV 21 o=~ 7 FHDBREEIMEIC 5.

Fig. 4 13, = ORI LA 77 » THED DI S0 block-diagram TH 5.
Fig. 1 %\~ C, Az BET 5% 0, chefBLTuvsimidily, 3T WEck
BacERiE L, WEc kR R oo FHEE & NTT o DI line of$b vz, 7
P A — P ADE = A TR THEAR (Fig. 4). 20X 5 illifiizfiaofDb, WK
LA O AES 1, 22 FRFREREO A Iz, ZEEomT [Tt £ g
& (T-1, T-2) iwCindd L. Fig. 4 1c X 2 RRMAREE, 198041 11 BRE
1 B30HI\ 519 TH 5.

Fig. 5 12, = ORBEIC X v Ebhic ZEO—HTH Y, KO LML, R ZEL
stopts 1 (AU 19 Hz, Wit 0.1A, THERE 2m) oftdEr (0-1) X 2 AHkH
<55, MOTMWL, Ol 1 omHESERIEAT & LZEE,»bOHIEYS 1%
g (T-1) TRELAELOTHS. Fig. b 2b#Wbiik 5, 0-1 OEHELEL
T-1 OF L2 —& - ARTHOEHE LLLDE ISLTEY, &< f#Eskwe. L
2 LETOREHRIRIZI0% L b oEns b, EMoEFZEDIEIARE . ZORH
i, A0 (0-1, T-1) OHEDOHENLTRLERRRLIDTHS.
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Fig. 4. Block diagram of overall test observation at Aburatsubo for the tele-

meter system of the resistivity variometer, for a period of 19 days {rom
11th to 30th January 1980.

T

hour

RN T s e L R T e e R

Fig. 5. A comparison of two corresponding records during
overall test observation for the telemeter system of the
resistivity variometer, from 18h 30 m onthe 2Ist to 6h
30m on the 22nd of January 1980.

Above(0-1) : The direct output of the resistivity vario-
meter.
Below (T-1) : The output of the telemeter receiver.
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Fig. 5 THEELLEET, SEO H $3ERE0 L XS TH 5. @LfEko F
L5 E8RE, T Tk Fig. 8 THB LA Tc=6hour ¢ high-pass filter D71 T
HB. zhurbebE Fig. 1 o E@Est F-1) kb T s &2 5% i L iaet
(0-1) @ No. 3 ® channel TEFELLLDOTHSD. EWEILC L5 ERUE(S % X
ITBM LTV B Eabins.
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2 08%x10°L @EUL T-1 o#s, & X ENLEANLLLOLRD, 9 HES 08X
107 i EhFhMST 2. Zhix2 a0t (0-1,T-1) &yiiEo H myo do/p
DETHY, LMD 1/51cinsd. Lichi-T, H fimisEsns, 1HED 1/10
THARB b, 107° o — & — F CTOBM AR ZTREL D T2 2 LA WHET
bH5.

dp/p oz, Fig. 5 »bWbMic X 5, FEO LA, TE2HEmoJ5m
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BT/ ERHB T T o e

AREREENE, IR OS2 (R 33Hz, Wik 0.1 A, EHEMRE 14m)
DT {Tleo e, Bl ERBEASRYESEL TR Y, & efifidis -7,

A3 113008 007 ERREXE!

Fig. 6. A comparison of two records under the actual operation recorded at Abura-
tsubo (above) and at Hongo (below), from 13h 30 m on the 7th to 12h 30 m on
the 8th of March 1980. Both records continuously show the apparent resistivity
change of direction N20°E by the tidal loading at Aburatsubo.
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5. F fit # Al

4, RN RRBAOHERENS, Fig. 1 OF LA — & — v AT 4 IMEERPUE A
e oo DT, REEE, TERER JOREHSYIIEORINCERE L. FomiEos
BB E AR OZ R & ks NTT o DI line 13, Fimks: 34K 1FHFHHRH & 44T
bhic.

Fig. 1 ®F v 2 — s — > A5 & OFRBBKZ, 19804 2 F14 1280045 5 T
H%. Fig. 613, “hhb 20AKckT s (0-1) & (T-1) 0B THS. i
By, EWE et S BREE AV BT S, &0 2K ORED ik S
Lo T, £ PCM 7L 4 —x —3F=> DI line 8L\ X5 ThH5bH. TS
2 At igEs (0-2, T-2) 2R a2 T b A B RE MBSO h. BH 1,2
ELRE EDOIIENZE (LR dp/p) DRE, iR XORSREESL, RBREROY
HERLTHA.

6. Coseismic Z{k

Fig. 1 TRLAET Vv A—Z—V AT AR WEO BB BEALTHrLH1I1A

3r12,1980

12h 22m|

Fig. 7. A comparison of two records of direction N20°E at
Aburatsubo (above) and at Hongo (below), denoting the
apparent resistivity change accompanying an earthquake
(M 5.9) at 12h 22 m on the 12th of March 1980. E denotes
the time of the earthquake.
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&y Tl i, O-1 BTk, 0.28 X107 DIIEHIIA &\ 5 2 Laibmns. T-1 off
T o T LA 5.

Fig. 8 1t, Fig. 7 %7 LA BRihiEic X 24 2 R TH S, L Licash, K
21538 Ui & 5 7n coseismic ZEfbix, B2y 2 OFBCIIREhizl. T Tl
I3, BA2oBEMMEE 14dm RS 10 20m g LT 60em b5 . F

Fig. 8. A comparison of two records of resistivity in diree-
tion N74°W recorded at Aburatsubo (above) and at Hongo
(below), denoting no apparent resistivity change accom-
panying an earthquake (M 5.9) at 12h 22m on the 12th
of March 1980.
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Fig. 9. ‘A comparison of two records of resistivity in direc-
tion N20°E at Aburatsubo (above) and at Hongo (below)
denoting the apparent resistivity change accompanying an
earthquake (M 5.7) at 17h 03m on the 8th of May 1980.
E denotes the time of the earthquake.
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Fig. 10. A comparison of two records of resistivity in direc-
tion N74°W at Aburatsubo (above) and at Hongo (below),
which denotes no apparent resistivity change accom-
panied with an earthquake (M 5.7) of 17h 03m on the
8th May 1980. E denotes the time of the earthquake.
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Fig. 11. A comparison of two records of resistivity in direc-
tion N20°E at Aburatsubo (above) and at Hongo (below)
denoting the apparent resistivity change accompaning an
earthquake (M 6.7) at 16 h 22 m on the 29th of June 1980.
E denotes the time of the earthquake.
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Fig. 12. A comparison of two records of resistivity in direc-
tion N74°W at Aburatsubo (above) and at Hongo (below)
denoting the apparent resistivity change accompanying an
earthquake (M 6.7) of 16h 22m on the 29th June 1980.
E denotes the time of the earthquake.
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31. A Telemeter System of the Resistivity Variometer.

By Yoshio YAMAZAKI,

Earthquake Research Institute, University of Tokyo

A continuous high sensitivity observation of apparent ground resistivity was first
started at the Aburatsubo Crustal Movement Observatory (139°37'E, 35°09'N), Kanagawa
Prefecture, about 60 km south of Tokyo on May 14, 1968. The initial intention was to
observe the crustal movement reflected on the resistivity variation.

The initial resistivity observation system consisted of the following sections: 1) four
graphite electrodes buried in the floor ground of a small vault near the shoreline of the
Aburatsubo Bay, with 1.6m distance in N81°W direction, 2) a 67 H, type resistivity
variometer and 3) two sets of aerial cables which connect the electrodes and the resis-
tivity variometer.

The apparent resistivity change in response to the tidal loading of the ground has
been continuously recorded with a sensitivity as high as 10> compared with the earth’s
strain at Aburatsubo.

Unexpectedly, on every occurrence of the remarkable earthquakes in the vicinity of
Japan, the resistivity variation has been observed. Up to the present, the author ob-
served 50 remarkable coseismic resistivity changes most of which are accompanied by
the precursory resistivity change the order of hours preceding to the respective earth-
quakes.

From September 2, 1978, the prototype vacuum tube apparatus was replaced by an
IC. type two component resistivity variometer which is capable of a future coupling
with a telemeter system without interfering with observation under continuous operation.

On February 14, 1980, real time continuous telemetering of the resistivity variation
to the author’s laboratory at the Earthquake Research Institute was started through
D1 service line of Nippon Telephone and Telegram Agency (NTT).

The telemeter system is a low-speed, 50 bits/sec, one-way, PCM telemeter equipment
with four 8 bits channels.

The first telemetered coseismic resistivity change at Aburatsubo was of an earth-
quake of magnitude 5.9 on March, 1980. The agreement of the directly recorded resis-
tivity change at Aburatsubo and the telemetered record at the Earthquake Research
Institute is quite satisfactory. The coseismic resistivity change for the earthquake of
magnitude 6.7 on June 29, 1980 is also shown at Aburatsubo.



