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OBSERVATIONS OF EARTH CURRENTS AT TWO SITES
ON THE ATOTSUGAWA FAULT

By Takeshi NAKAYAMA, Masaaki KATO, Hikaru DOI,
Yasuo WADA and Takeshi MIKUMO

Synopsis

In order to detect possible variations in earth currents related to local earthquakes along
an active fault, continuous observations of earth currents have been in operation at two sites,
Nishiamo and Miyagawa, (the distance between them is 17 km) on the Atotsugawa fault since
August, 1982,

In this brief report, we describe the installation of the observation sites including the lay-
out of electrodes, design of electric circuits, together with some examples of the observed rec-
ords which have been obtained to date. From these observations, relationsphips between dis-
turbances of earth currents and of geomagnetic total forces have been investigated in some
detail.
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Fig. 1 Locations of the two observa-
tion sites Nishiamo and Miya-
gawa and the Atotsugawa fault.
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Fig. 2 Topographical map near the Nishiamo observation site and the
location of electrodes where 1-2, 3-4, 5-6, and 7-8 show four
pairs of electrodes burried under the ground.
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Fig. 3 Geological map of the Amo-valley Fig. 4 Topographical map near the Miyagawa obser-
outcrop on the Atotsugawa fault. vation site and the location of electrodes,
where 1-2 and 3-4 show two pairs of elec-

trodes burried under the ground.
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Table 1 Situation of each pair of electrodes

STATION COMPONENT{ LENGTH | B R NS lDIRECTION

I

NAM | ECUR(1-2) | 100m L  NIW
s 31605 N | ECURG-) 130m an | NG60CE
2 137°01'26" E 1 E-CUR (5-6) 90m 0 N30° W
| E-CUR(7-8) 0m n N6C°E
i
Mry E-CUR (1-2) 140m w ‘ N25° W
#: 36°20739” N
1 137°11718” E i E-CUR (3-4) 115m i I N65° E
FAICLT, WIEICHETT 2803 (L) LB ELECTRODE—- CARBON ROD
(A (D D2RAEL, ThEh o BE RN — TR D 1}%
ERgE(R /€ 2) (I HE OB% T 100 m~140 e 40 —10f—— 12— 10}
Siem
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DEF & ALANCERE Uiz, LA OFKIT,
BRI, DB wind gap 2$H-TL T
FFEICEMICIE T 5. BB, CTiF, HmHE
EREIDNITBELIET T B 5N T AF® TEREF
55, 6, 7, SIAENKBHDIE ICHBELADDT
®%5o Y

)T 5 o> BB 12 Fig. 4 ICRT28, B Fig. 5 Sectional views of a carbon-rod elec-
BES 1 & 2 ORICHIER & ETIC wind gap A8 trode and a cable to a transmitter.
BB, 403 AHEL 10m FTHERM
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34 B & B =®

BRI XN A WEAOBIED, BELILOBEIIHI, /¢ 100m IDWT 2~3mV REO LTS
BN, BSHEPBILEVFET S LEHEOMICKI~E100 mV ICHET LHENDH 2o

HEEATE B HRATARER (Fig. 6) CX-> TIFICHEINS, B4 K. K ORBEEBOANRBS
WERE, 0~+1V THEOT, WMEINCHBIEE+ IV ZBIH/CR, —EDOR7 v TEE%E
EBINICEL, BICEENRT - 79 F LRLESICLTLEY.
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HWEHEAICE T, BEOBENARLE CHUIL, BINIBIEEIRY 7 MEELKLD, BF
REILEIC ) 4 RALEUER E 1D £ THRHMIETRRE S 2HICL Y, MfICHERE N1 BEOREAHE
A BEMHKS . Fig. 7 KZDHEMEETRT. COROHT, E50 A + 213 Fig. 2 ICRL7hL
BOBEBATRL, THhoORSLEETHALZ GO, WEICHLTHER (1) OB (N & S)IKbs60D
((1—2) ST (5-6)) T, BHFRETBICET (I) 720 (E & W IZH 55D ((3—4) o UIC (7~
8)) T 5o ZEBOMERITMIL0 0 ~3000 TZOFIUTE S DENH SN D, CHUIEER INIHFTD
BRSO LRI E OMEN LB EEZI T A OTRELNEBbN S, 1k, 2000 L EOEFfHEIC
SNTIE, BEROBE (2000F TRE50, 20008 ETIZ4500) MHHEDOTLOFLEERTIL, &

AUTO~ZERO—-ADSUSTABLE CIRCUIT [ with MAIN-AMP and HIGH-CUT FILYER)

ELECTRODE HIGH-CUT  INVERTING  INVERTING NON-(NVERTING OUTPUT RANGE R  R2
N 1 (=10} xi=1) x 10 1y o =
8P I 15951 R
EVEN At b
1 —o—w——I—w-{ R2% ourpur
INPUT E{: 300k 300k v

15k
15953

18k

[ S

Fig. 6 Diagram of auto-zero-adjustable circuit (with a main amplifier and a high-cut filter).
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Fig. 7 Secular variations of earth resistance Fig. 8 Relation between electric potential dif-
(unit in ohm) of each carbon-rod elec- ferences and eath resistances of carbon-
trode for the period during 1982-1986. rod electrodes. 1-2, 3-4, 5-6 and 7-8
show four pairs of electrodes. Each
arrow shows the direction of earth cur-
rents between each pair of electrodes.
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) B (8241 TREU, d5I, KA VEBEMOFEE DT, d7o, BEHITHOEEIAE
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Fig. 9 An example of corrected data (component 2) from earth current records
observed at Miyagawa during 1984-1985.
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Fig.9 12 MIY D5 MEF U ZAF — 25580 2 VMBI X - TE S 472 586 (MIY, E-CUR (3-
4) 84.9.1~85.8.31) %RY, CDRFTIE, HFEPEICLS/ 4 IFOREREINTLI. TZOKIC
BT, BELPESAKOKEETNT, 100 mV BEOERRRER L THRIENT, BEROE UL
ROWHRIBILEE6DH, H2DLIRALWICERICERBHEN B TH S, $h, BEERT -V 7Y
FUIBWESICR v T MBTEINTVS, Fig. 9 DEESX U7 M+ 2 EENTR S, &ICZD
ROERTH 545, BEWEHRENE BN TOLEH S (854 8 AfHiE) &, RHLBNLOERS (8541
A~2H) 5% 5, NAM OFRHCDOOTRA &, THICHIET 5 & 5 AR LIIRD S hlih - 1,
4 L ORISR ERIC K 2 D5, FHMICHANS LRFEZI L, D ELOFEEEE TN, C
D MIY OHIERAZ(LIITROZNEE L T2 DM b ANLE, BHIE (EEE) HOKENEIKS~
GEEL LTV ARICHIERICO BN BN, T08 - iZLThOBEE L L{—H LT3, COC
EDS B, BRIENICH 2BESEEBFERLTNE5DEEHNE. COXDHMBEM DAL IISUE
91 H0E (BMEHNONE) ICEREIN TS, ERORDDOMEEKD D 8 H31HOME & 2 HE
I5&, BEALALMBILR-TWS, £L T, £MZELT, 20y 7 M3+ 2HTHS, ZHERE
RETRAER00mV E(L LcT &85, RIS OBMEZEEEIT TRHEPHSESOETS
%o CORNEBENMPHBROFEBEN TS S5, CHRTMBERERNC 1 DOM%D 2 3382124t
LT B 500 Ll
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Fig. 10 Records of disturbances of earth currents at the time of a magnetic storm in
September 1982, and lower two records show the corresponding components at
Nishiamo and Miyagawa, resppectively.

Table 2 The maximum amplitudes of disturbances of earth currents at the time
of a magnetic storm (1982.09. 06, 18h-09. 07, 06h).

DIRECTION RELATIVE
OBS. COMPONENT RO PR PLANE mV/100 M
NAM | ECUR (1-2 (L) 88
MIY y (-2 W 10
NAM i 4 (3-4) [@D) 21
MIY | ) b 2.5

TR & Bl 5 7o £ LB % Table 2 IR

TSRIC X B HIERBEE O3 NAM, MIY O 2 BEISTIEALEBATLD, COTERS, NAM &
MIY TO (L), (IDERHCDOVTENENOELRERET 2L, ANOEES NAM OFF 5 MIY X
DHEI8 R E L. T, AULERIETO &) 2BRAOHIE NS 415 ThH %, NAM A3 MIY D 8%
LS EE, FERABISOERENS 1 DORMT, BRLEMEOKE S AKKBLEOHEEICK
BHDEEDND. BB OBEICIERIE, 720 £, AUBRNTO (L) & (DBED DL NAM,
MIY2 BBl IC 45 LS C &, 1 DORERICH LT, 2 DOREABAS TOBRRENSFHL LS
1EEELTOL20ME LIS 188, ChoDOHICONTE, BSICHE L THMICEL MR TH-T,
T OWERICET 5 pulsation DEE LT — 2 ICE VBT IR 1R TS0 LA,

4.5 HEREHBIOEE

Fig. 11 i3, (NAM, 1985. 10.5.18h ~10.6.1h) O#EHF LU 7w b VEAFHC L > TBEII W&
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Fig. 11 Records of disturbances of earth currents and geomagnetic
disturbances obtained at Nishiamo (the geomagnetic distur-
bances are observed with a Proton magnetometer).
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T, HEMIZ 100m 20000 T 2.5mV~6.0mV OZ{LE LT3, Th, COBELOTE L1z 7 1Y
R0 5858 LT 17 mm DOREFFISH 208, BN G BNICL 3 HBE BN ABLRESNIT. O
CE &Y, FREICKS LHERICI, 58 3~4 mm B O BIRTRZOBBRENELLOEEbN
%o MRS 20 mm BEE THT 5 &, BRAFICHERIL 5 mV FEL L0 25 3085, ¢ OBITER
HEBROFBRFIHD 1L THENLE L TOED b EBbN b COBAE, 4 HOBHEEHIER
FIEOIEA SRR LT 5 LEFHOEMIZFICN LTHHNTH »720hd LI,

5 » & H &

VEE IR B 2 BT OMERERAOTRE SN, 19826 HED 7 LA — 210k 55 — % (ZEDBIA X
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BRRFOLE L a2 B oM » 720 CHE TR S MBI RIC OO TEY TRILKRDOED
ThHbo
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