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Fig. 1. Estimated fault locations of the Western Nagano Prefecture earth-
quake (main and largest aftershocks), and the Atera fault. Geodimeter net-
works (Gero, Tsukechi and Sakashita) are also shown.
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Fig. 2. Baseline networks in the Atera fault area.
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Fig. 8. (a) Cumulative strain change at the Gero baseline network. Solid circles
are data obtained by an AGA-T00 type geodimeter, while the empty circles are those
obtained by a K & E Rangemaster—III type geodimeter,
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Fig. 3 (b) Cumulative strain change at the Tsukechi baseline network. See Fig.
3 (a) for notations, o
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Fig. 3 (¢) Cumulative strain change at the Sakashita baseline network. See Fig.
3 (a) for notations.
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Table 1. Changes in the baseline length at (a) Gero, (b) Tsukechi
and (c) Sakashita baseline networks.

TEXRAERENRER (AGA 700 &)

L
DATE | Fen 0¥ pe | b Tsp) b b2 | b D opb D

1969. 9 | 2520.663(1) 3635.321(0) 3201.110 (1)
1969.10 660(1) — 3 — 3 2210 0 0 A13(1) +3 +3
1971.12 660() 0 — 3 3212 0 0 11800 0 +3
1973.11 653(3) — 7 —10 3172 —4 —4 01(4) —12 — 9
1974.11 646(1) — T —17 290(1) —27 —31 203(1) +2 — 7
1975. 5 656(1) +10 — 7 294(1) + 4 —27 .090(1) . —13 —20
1975.10 641(2) —15 —22 292(0) — 2 —29 094(2) + 4 —16
: 1976. 6 654(0) +13 — 9 286(1) — 6 —35 107(2) +13 — 3
1976.10 654(1) 0 — 9 229(1) +13 —22 J10() +3 0
1977. 4 655(1) +1 — 8 290(1) — 9 —31 104(1) — 6 — 6
1977.11 662(2) +7 —1 208(1) + 8 —23 009(1) — 5 —11
1978.10 658(1) —4 — 5 308(2) +10 —I3 008(1) — 1 —12
1979.11 654(3) —4 — 9 289(3) —19 —32 008(4) — 5 —17
1980.10 656(3) +2 — 7 299(2) +10 —22 102(3) +9 —8
1981.11 663(6) +7 0 800(5) +1 —21 100(6) — 2 —10
1983. 3 655(3) — 8 — 8 227(3) —13 —34 009(1) — 1 —11
1983.11 655(4) 0 — 8 288(2) + 1 —33 101(4) +2 — 9

TEAHEREUEER K&E vyo-Aaz—TIH) «: ZLQTORRHME

| 2
DATE D %(SD) o D2 | D ﬂ(sn) o D2 D %(SDE)’ i p2
1983. 3 | 2520.661(6) 3635.276(3) 3201.091 (4)
1983.11 652(1) —9 — 9 286(1) +10 +10 087(1) — 4 — 4
x1083.11 | *  .650(1) 2T x .088(1)
1984. 9 637(1) —15 —24 274(1) 12 — 2 071(2) —16 —20
1984, 9 | *  .636(1) —14 —23|*  .262(1) — 9 +1|* .072(1) —16 —20
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Table 1. (b)

ARG AR R AR (AGA 700 2)

5 B OB
D (SD) DI D2

NG

DATE ‘ 5 so) oI D2 5 D) Di D2 B (S DI D2
1966. 3 2981.618 (2) 3226.029 (2)

1967.11 +19  .614(1)— 4 — 4 .033(2)+ 4 + 4

1968.10 — 6 .599(1)—15 —19  .008(1)—25 —21

1969. 9 14 .643(1)-+44 425 .045(1)+37 +16

1969.10 +22 .646(1)+ 3 +28  .039(1)— 6 +10

1970.10 + 9 .629(1)—17 +11  .041(2)+ 2 +12

1971.12 +18 .652(1)+23 +34  .049(3)+ 8 +20

1972. 3 +18  .651(1)— 1 +38  .061(1)+12 +82

1973.11 +a1l  Lem (2)+ +53  .067(2)+ 6 +38

1974.10 +21  .639(2)—32 +21  .025(1)—42 — 4

1974.11 +12 .637(2)— 2 +19]  .039(1)+14 +10

1975. 5 4+ .648(1)+11 4300  .056(1) +17 +27

1975.10 +12 .651(1)+ 3 +83  .049(0)— 7 -+20| 798.992(1)

1976. 6 4300 .660(L)+ 9 +42  .054(1)+ 5 +25  .990(0)— 2 — 2
1976.10 +16|  .652(1)— 8 +34  .040(1)—14 +11]  .991(1)+ 1 — 1
1977. 4 +17 .649(1)— 3 +81  .043(1)+ 3 +14]  .979(1)—12 —13
1977.11 +20  .644(2)— 5 +26  .035(1)— 8 + 6  .983(1)+ 4 — 9
1978.10 +100  .635(1)— O +17  .0%8(4)— 7 — 1|  .974(1)— 9 —18
1979.11 +15  .642(4)+ 7 +24  .038(1)+10 + 9|  .982(2)+ 8 —10
1980.10 +18  .645(4)+ 8 +27  .044(1)+ 6 +15  .985(1)+ 3 — 7
1081.11 +18 .647(2)+ 2429 .038(4)— 6+ 9 9854 0—17
1083. 3 +10 .637(3)—10 +19  .043(2)+ 5 +14  .978(2)— 7 —14
1983.11 + 7 .639(2)+ 2 421 .039(2)— 4 +10 (2)

.976(2) — 2 —16
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DATE Dl D2 Igz: (SD) D1 th D (SD) DT D2 g‘ (SD) D:1F D2
1983. 3 2981.639 (1) 13226.024 (2) 798.973(2)

1983.11]  .013(3)+ 3 + 3 637(1) — 2 — 2 .034(2)+10 410 .982(1)+ 9 + 9
*1983.11 .636(1) *.041(2) !

1984. 9 —17 ~14  .620(1)—17 =19 .022(4)-12 — 2 .971(1)~11 — 2
*1984. 9 ~16 —13* .621(1)—15 —17* .0%8(4)—18 — 3
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Table 1. (c)
KTk AR mRERER (AGA 700 )
DATE | ' «p) pr D% b sp) oF D2 H & B opz by B ope
1975.103724.537 (1) 4801.075(2) 5277.372(2)
1976 6 B4()- 8 — 3 02(2)-3 — 3 4043432 +32
1976.10  .535(1)+ 1 — 2 .0T8(L)+ 6 + 3 .021(2)—39 — 7
1977, 4| B3L(2)— 4 — 6 .087(2)+ 9 +12]  .368(2)+ 3 — 4
1977.11)  .526(0)— 5 —11  .071(1)—16 — 4  .364(L)— 4 — 8
1978.11  .529(1)+ 3 — 8  .072(4)+ 1 — 3  .354(3)—10 —18
1979.11)  .530(1)+ 1 — 7 .076(2)+ 4 + 1| .365(3)+11 — 7
1980.100  .537(4)-++ 7 0  .081(1)+ 5 + 6  .374(2)+ 9 + 2
1981.11  .535(3)— 2 — 2 .078(2)— 3 + 3 .369(4)— 5 — 34369.576(2)
1983. 8|  .528(3)— 7 — 9  .084(2)+ 6 + 9  .383(3)+14 +11  .579(4)+ 3 + 3
1983.11|  .535(1)+ 7 — 2 .085(4)+ 1 +10] .374(3)— 9 + 2 .573(4)— 6 — 3

KTV ERSRE K&E vyy=Aax-I) *: ZHATOXRLEME (BHA and KK &)

pATE | B i il £ ouom (8 W)
D (SD) DI D2 D (SD) DI D2 D (SD) DL DZ D (SD) Di De
1983. 3|3724.525(5) 4801.077 (5) 5277.355 (4) 4369.571 (4)
1983.11 b623(2)— 2 -2 .068(2)— 9 — 9 .355(2) 0 0 .565(2)— 6 — 6
*1983.11%  .512(1) * .063(2) *  .562(2)
1984. 9 b17(1)— 6 — 8 .045(1) —23 —32. .343(3) —12 —12 .5562(2) —13 —19
‘*1984. 9*  .508(1)— 4 — 6‘* 043 (1) —20 —29I* .347(3) i* .548(2) —14 —20
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Fig. 4. Principal axes. dilatations and maximum shear strain changes at each base-
line network for the period from November, 1983 to September, 1984.
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Fig. 5. Principal strains at the Gero, Tsukechi and Sakashita
baseline networks. Bold and thin lines are observed and theoretical
principal axes of strain, respectively. Numerals ( ) are observed
maximum shear (theoretical values in parentheses).
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Geodimeter Surveys in the Atera Fault Area

—Strain Changes due to the 1984 Western Nagano Prefecture Earthquake—

Shigeo MATSUMOTO, Yasuhiro HIRATA,
Teruyuki KATO and Shigeru WATANABE

Earthquake Research Institute, University of Tokyo

Geodimeter surveys at the Atera fault were conducted soon after the 1984 Western
Nagano Prefecture earthquake in order to examine the coseismic horizontal strain changes
due to the earthquake. The result showed general contractions at all the networks in the
area (Gero, Tsukechi and Sakashita). Although seasonal variations might have tainted the
results, some of the observed large contractions seem significant and, actually, compatible
with the strain changes calculated by a hypothetical fault model.




