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Hollow circle: G.S.1. 1st order bench marks.
Black circle : G.S.I. and E.R.L 2nd order bench marks.
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Table 1. Results of relevellings along the routes from Nagano to Omachi.
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Table 2. Results of revellings along the routes from Aoki to
Matsumoto and from Koéshoku to Omachi.

\ obs- | 1967 \‘\\ obs-| 1967 \ 1967
BM Loo | 3-16~4.18 [ N [ N ] 8.24~9. 4 Lo 8. 9~9. 4
3680 | FAAS 3661 | kil i 5111 ﬁijt*j
| + 71,5592 | + 3.9946 J ~ 31.9877
3681 ‘ " | 5080 | # (5112 s
4 88.5696 + 1.1017 ! — 10.3107
3682 | » 5090 | » | 5113 | A Hk
, + 75.2007 | + 0.4494 | — 40.9008
3683 . # 5091 " i 5114 | #
‘ + 79.0501 | 4 24.4459 | — 7.3850
3684 » 5092 | # 5115 |«
+ 27.3141 + 48.9960 1.8344
3685 |  » 5003 | # 5116 |
— 31.0463 | + 53.4618 | 2.6159
3686  » L5004 | # 5117 | #
— 4.7255 | + 65.2821 | + 23.2965
3687 | putlkt 5005 | » '5118 | »
— 78.3470 + 74.3984 — 20,2566
3688 » . 5096 ” 5119 r
— 67.8679 | + 84.5687 + 13.7472
3689 ” | 5097 r 5120 ”
— 71.5389 | + 6.8355
3690 | # L 5008} » +256.4928 | 5121 "
— 71.4538 | + 59.5351
3691 " | 5099) # 5122 | i my
— 31.2864 w —  4.3401 | + 61.1743
3692 | # 5100 | Jfrak 5123 | #
+ 21.7228 | — 42.6346 + 62.0048
3693 1 # | 5101 " 5124 |
9.1263 | — 62.1957 — 69.2016
3694 | » 5102 | # 5125
4+ 78.8774 | — 75.1994 — 20.9872
3695 | » 5103 | # 5126 |
— 23.7667 — 70.8346 | + 5.5328
3696 | 5104 | 5127 |
— 64.5117 — 65.9485 + 6.9192
3697 ” 5105 r 5128 | )14+
— 58.7828 - 25.2189 + 9.9987
3698 » I 5106 r 2887 ”
+ 89.5050 . — 14.2529 + 25.8971
3699 | KAATH 5107 | # 2888 | KHTTH
— 22.3007 ~ 11.7636 + 30.6714
3700 ! ” ! 5108 ” 2889 ”
— 63.9369 — 13.8306 + 25.7622
3701 " | 5109 | # 2890 | »
— 36.9311 ~ 10.3371 + 6.0213
3702 P . 5110 | ALK 2891 ”
— 7.7595 — 4.1799 + 19.5496
2874 ” ' ” 2892 ”
5, HIZHEL QR EDOMELX R/ d S &R BTHL EFH 2 b4 A~ 5 Il
7 X b 2 U CREAS LB 20 O BRET 2 TS ZELBRMATE S i,

2-2 RF—FEHE R —-XE—REHOLH

1967 48 4 A — 5 A E 1B X ->C Tl B. M. No. 3661 %
[ e Sk C RS, AR CIELET 19

B ez XL TR ED,

LD T A b daE
|[H—2%FKit i B. M. No.



AT & 37 SREEME G 24) 421

1957,3-4 /"

30 d
20 1966,9-10 \,
10 .
- V2873
o A 1968, 4=5% V MATSUMOTO
of Y W
- 20

™
1000
900
800

T qroo
s0c
500
4co
300

Fig. 2. Change of heights of bench marks of the closed route from Nagano to
Nagano through Ueda, Matsumoto and Omachi, B.M, No. 3654 being fixed.
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Fig. 3. Change of heights of bench marks of the closed route from
Nagano to Nagano through Késhoku, Omi, Matsukawa, Omachi and
Shinmachi, B.M. No. 3654 being fixed.
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Fig. 4. Change of heights of bench marks along the routes from Nagano to
Omachi through Shinmachi, B.M. No. 3654 being fixed.
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Fig. 5. Change of heights of bench marks along the route from
Nagano to Omachi, B.M. No. 3400 being fixed.
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Fig. 7. Route map around the closed
routes “A” and “B”.
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Table 3. Results of relevellings along the closed routes“A” and “B”,
and along the routes from Nagano to Koshoku.
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20. Levelling Resurvey Associated with the Area of
Matsushiro Earthquake Swarms (2).

By letsune TSUBOKAWA, Atusi OKADA, Sadakatu IZUTUYA,
Yutaka ITo and Koe KADONO,
Earthquake Research Institute.

Since October 1965, the Earthquake Research Institute and the Geographical Survey
Institute repeated the levelling resurvey in the area of Matsushiro Earthquake Swarms, in
the northern part of Nagano Prefecture. The results of the surveys in the period from
October 1965 to December 1966 are reported in the first paper.

In 1967, levelling resurveys were carried out on the route of the western part of the
swarm-quakes area and in the area of Matsushiro by the Earthquake Research Institute
and the Geographical Survey Institute (Fig. 1). In this period the Geographical Survey Institute
established a new levelling route from Kdshoku (BM. No. 3661) to Matsukawa (BM. No.
2887) through Omi-village in May 1967.

From the results of the surveys, the following features of the crustal movement were
found. :

(1) Conspicuous upheaval movement in the Mt. Minakami area tends to subsidence cor-
responding to the decrease of the swarmquake activities (Figs. 8~11).

(2) Some changes of heights of bench marks are detected in the far west side, Omachi
area. It is uncertain whether they have any relation to the occurrence of the earth-
quake or not. Further surveys and investigations are considered to be necessary (Figs.
2~3).



