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Geological and geochemical studies on the slope failures and observation of debris

flows in the Ura river basin, Nagano Prefecture
— part 3 —
by
Shigeru AOKI, Osamu SATO, Shigeo SHIMOTORI, Yukinori FUJITA,
Kazuya CHIHARA, Kaichi HAYAKAWA, Hiroyuki KOBAYASHI,
Hiroshi TAMURA, Yoshihiro ICHIJO, Isao ISHIMOTO and K®oj1 SUZUKI

(Abstract)

This is the third of a series of papers on the Ura river basin (AOKI ez af 1983) and
deals with the results of the research carried out in 1982. The results can be summarized
as follows.

1. The results of electrical conductivity measurement of bored cores in the area where the
landslide occurred in May, 12, 1981, are shown in Table.l, Figs.l and 2. The quality
of ground water of this area belongs to sulfate — bicarbonate type as shown in Figs.3
and 4.

2. The ground water collected in the upper stream area are rich in sulfate ions and partly
strongly acidic. The wide destribution of iron sulfur oxidizing bacteria and pyrite in the
area suggests that sulfate ion are bacterial oxidation products of pyrite.

3. The “terras deposits” developing along the right side of the Kanayama and Ura river
have been considered as debris flow deposits from Mt. Hieda in 1912 by MACHIDA (1864).
Our studies made clear that these deposits are not debris flow deposits but are the lowest
part of the Pleistocene andesite group as shown in Figs.6 and 7. The debris flow deposits
from Mt. Hieda cover only in thin layer overlying the andesite group as shown in Fig.9.

4. During July to October in 1982, we could several times observe debris flows in the
Kanayama river by using T.V. cameras (Table.2 and Fig.10). The observation data
are shown in Tables 3 to 6 and Fig.11. Fig.12 shows the interrelation between the fea-
tures of rain fall and occurrence of debris flows.

5. Change of electrical conductivity of river water was continuously observed every day and

* FERENTISN BRI v 5 —, s FEAPHPE, 3 FEANFELES,
*THERFREE (F£) . »5 THBAFRTE (B4

-1~



on flowing down of debris flows at Kanaya bridge by electric conductivity recorder (Fig.
14).

6. Variation of electrical conductivity of the Kanayama river water was mainly explained
by precipitation. The relative composition of ions in the water collected on rainy time
was rich in calcium hydrogene carbonate ions (Fig.15). The turbid water caused by small
slope failure showed low pH but other ion composition and concentration was very similar
to the water sampled before the failure except the disappearance of small amount of hydro-

gene-carbonate ions (b).
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Table.1 Results of boring in the landslide area as shown
in Fig.l and 2
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Fig.1 Location of boring in landslide area.
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Fig.2 Geologic profiles in the same area as shown in Fig.l
1 :volcanic breccia, 2 :andesite, 3 :landslide debris deposits
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Fig.3 Hexadiagram of major ion constituents of ground water
in the same area as shown in Fig.l
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Fig.4 Distribution map of type of ground water in the upper
stream area of the Ura river
A,B,C : bicarbonate type ., LLF.H,J : sulfate-bicarbonate
type and E,G : sulfate type
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Fig.6 Geological map along the Kanayama river
1 : talus deposits (recent) ,2 — 5 : debris flow deposits (recent)
6 : upper andesites (pleistocene) , 7 : middle andesites (pleistocene)
8 : Kuruma formation (Mesozoic) , 9 ; quartz-porphyry, 10: paleo-
zoic rocks
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Fig.7? Geological profiles in the same area shown in Fig.6
1 :middle andesites, 2 : Kuruma formation, 3 :quartz-porphyry,
4 : upper andesites
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Fig.8 Map showing location of electric porspecting in the
area so-cclled debris flow terrace formed in 1911

—-9—



900" e
E1S

850

800

1050’
1000
950
500

850

700

750

asc’ I—

830

780

H-9 ¥ i K (AREXBOH, Qs
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Table.2 Records of occurence of debris flows during July to October in 1982,
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Table.3 Average velocity of respective debris flow
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Table.4 Amount of rainfall in 10 minutes of several rains

(1 @

DATE: 1%82.7.2F START TIME: 13 : 40 DATE: 1982.8.12 START TIME: 17 : 20
TIME ) 10 20 30 40 50 TIME 0 10 20 30 40 £
15 G0 0.0 3.0 0.0 6.5 3.9 17 3.0 0.0 2.5 3.5 3.0 1.5
16 1.5 0.5 0.0 0.5 0.0 0.0 18 3.5 1.0 0.0 0.5 1.0 0.5
17 0.0 0.5 0.5 Q.0 1.5 5.0 19 0.0 Q.0 0.5 0.5 2.5 7.0
18 0.0 2.0 24,0 9.0 4.0 -1 20 6.0 5.0 1.5 1.0 0.5 1.5
19 6.5 2.0 2.5 3.0 4.5 2.9 2 2.5 2.5 1.0 .S 1.Q 1.0
20 3.0 0.0 0.5 0.5 0.0 0.0 2 1.0 1.5 1.5 2.0 2.5 0.0
21 0.5 0.0 1.5 2.9 2.0 2.0 23 0.5
22 3.5 0.5
(2) ()
DATE: 1982.7.31 START TIME: 17 @ 30 DATE: 1982 8.22 START TIME: 17 : 10
TIME 4] 10 20 30 40 S0 TIME Y] 10 20 30 0 50
17 0.0 0.0 a.0 1.0 6.0 6.5 17 0,0 0.5 0.0 0.0 0.5 5.0
18 0.5 0.0 0.0 0.0 0.0 0.0 18 4.0 1.5 0.0 0.0 0.0 0.5
19 0.0 0.0 0.0 0,5 0.0, 1.5 19 0.0 0.0 0.0 0.0 0.0 0.5
20 3.5 8.5 3.0 3.5 Q.5 0.5 20 0.0 0.0 0.0 0.0 2.0 0.0
21 0.5 0.5 0.5 9.0 0.0 0.0 21 0.0 0.0 0.5
22 0.0 0.0 .5 0.0 0.5
6) (6)
DATE: 1982.8.2 START TIME: ¢ : 10 DATE: 1982.9.11 BSTART TIME: & : 30
TINE Q 10 20 30 40 0 TIME 0 10 20 30 40 50
QO Q.0 1.0 1.5 1.0 1.0 1.5 & 0.0 Q.0 0.0 0.9 0.0 0.0
1 1.0 0.5 0.5 0,0 0.5 [ 7 .0 Q.0 0,0 9.0 .0 0.0
2 0.0 0.5 0,0 2.9 1.9 1.0 8 0.0 Q.0 0.0 0.0 Q.0 0.0
3 0.9 2.9 0.0 0.0 0.5 () 9 a.0 a0 Q.0 0.0 0,0 0,0
4 1.0 1.5 2.0 2.0 a.5 (LY} 10 0.0 0.0 Q.0 0.5 0.0 0.0
1 0.0 2.0 0.5 a.5 2.5 @35 11 0.9 0.0 0.0 0.0 0.0 0.0
& .5 0.0 Q.0 0.0 0.0 .5 12 0.0 a.0 0.0 0.0 0,0 0.0
13 0.0 0.5 0.5 0.0 0.5 Q.0
14 0.5 .0 0.5 0,0 0.0 0.0
15 0.0 Q.0 0.0 7.0 0.0 0.0
16 0.0 0.0 9.0 0.0 0.0 0.0
17 Q.0 0.0 2.0 0.0 Q.0 Q.0
18 0.0 0.0 0.0 0.0 0.5 0.0
19 0.9 Q.5 0.0 0.5 .5 1.0
20 Q.0 0.5 1.0 0,3 1.5 3.5
21 2.5 1.0 1.0 1.0 1.0 1.0
22 0.5 0.5 0.9 0.5 1,0 1.0
23 0.5 2.5 0.5 1.0 0.5 a.0
24 0.5
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Table.b

Interrelation between

rain-

fall conditions and occurrence of
debris flows in 1982

(1) 10586 & T amFEdt
10MER | £ G | LGk | s
(nm) ReE | &% | (B
0<P=s1 2 1 67
1<p=s2 1 2 33
2<P=3 1 4 20
3P 3 5 38
(2) 2093fEINER & L AFSEA
05 MRG |+ B | EAERE] RAER
(mm) FepEy | BEm | (%)
o<P=s2 2 1 67
2<P=4 1 5 17
4<P=6 0 5 0
6<P 4 1 83

(3) WA & EITREE AL

wafx |+AM|LAFHE|RER

AT O | Ry | FRAmEE (%)

o<WP =10 1 8 11
10<WP =20 4 2 67
20<WP =30 1 1 50
30<WP 1 1 50

®—-6

WAL & R gL

(50, 51, 52, 55, 56, 574F)

Table.6

Interrelation between

rain-

fall conditions and occurrence of
debris flows during 1975 to 1982

(1) 1048 & LA TRAE
10530 |+ 6 W 16dE | RER
(mm) ReEmB | FAE (%)
o<P=s1 13 12 52
1<P=s2 9 18 33
2<PE3 8 17 32
3<P 9 12 43
(2) 2043M8IFTH & T ARFEE
00MiE |+ A & |LRMkE| AR
(m) Fed Py | FeEEE | (%)
oLPs2 9 12 43
2<P=4 14 31 31
4<P=6 8 11 42
6<P 5 62
3 ﬁ&ﬁ%%ﬁﬁﬁ&iﬁﬁ%&
TAaME |8 WK|LAME RER
ST R | R | R4EOM (%)
O<WP =10 10 41 20
10<WP =20 15 11 58
20<<WP <30 9 3 75
30 <WP 5 4 56




BR-1 &LRTHS (67F7 A208)

Photo.1 Picture of the upper stream
of Kanaya bridge (July, 1982)

BH-2 £ILiRdbFE (5TH£7H208)
Photo.2 Picture of the middle stream
of Kanayama river (July, 1982)
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BH-3 £UiRdHR GTE8H98)
Photo.3 Picture of the same place as
photo 2 (August, 1982)

BR-4 &LRdHEs (574104 15H)
Photo.4 Picture of the same place as
photo 2 (October, 1982)



ER-5 $WREHES GTE8H /)
Photo.5 Picture ot tne upper stream
of Kanayama river ( August, 1982)
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Fig.13 Variation of electrical conductivity of the Kanayama

river water at Kanaya-bridge
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Table.7 Results of observation of water temperature and
electrical conductivity of the Kanayama river at the

Kanaya-bridge during July to October in 1982

DATE TIME TEMP |W.TEMP EC WETHER | COLOR EC (25°C)

1982.7. 15 12 : 44 28.2 19.9 865 F G 963
17 © 55 - 14.6 770 F G 972

7.16 8 :33 18 13.6 740 C G 958
17 . 05 17.5 14.2 680 R B 867

7.17 8:25 17.3 13.9 690 R G-B 886
17 : 18 19.8 14.2 745 C G 950

7.18 8 :15 24.2 15.5 755 F G 932
17 : 01 22.5 15.2 760 F G 945

7.19 8 : 40 18. 7 14.1 740 R-C G 946
17 : 40 21.5 14.9 760 C G 952

7.20 8 : 45 21.2 14.3 760 C G 966
18 : 15 21 17.5 765 C G 800

7.21 8:15 21.8 15.5 770 C NC 950
17 . 03 20.5 15 760 C NC 950

7.22 8 105 21. 5 14 765 F NC 980
17 22 19.2 14.3 755 C NC 960

7.23 8:25 217 15 755 C NC 943
17 . 05 19.3 15.2 645 R B 802

18 : 01 18.3 15. 8 780 R B 955

7.24 8 : 40 17.2 13.9 805 C B 1034
16 : 20 17.1 13.9 800 R B 1028

7.25 9 : 00 16.6 13.8 730 R B 940
16 : 55 18.3 14 645 R B 826

7.26 9:10 20.6 15. 2 745 C B-C 926
17 1 10 20. 5 14.5 725 C B-C 917

7.27 8 : 40 22.17 15.9 725 F B 886
16 : 55 21.2 15.7 725 C B 890

7.28 9:01 22 15.4 685 F B 847
16 : 45 20.3 14 665 C G 852

7.29 9 :02 21.6 15. 2 710 F G 883
17 © 02 22.4 14.8 705 C-R G 885

7.30 9: 24 21. 4 14.7 690 C B-C 869
16 : 58 20.6 14.7 695 C B 875

7.31 8 .45 20.2 15.2 700 C G 870
17 . 28 20.7 15 695 R B-G 868

1982. 8. | 17 © 55 18.9 14.5 640 R B 810
8 2 9! 45 20.3 15. 4 475 C R 587
17 : 26 21.6 14.5 645 C B-G 816

8 3 8 @ 50 21.5 15 603 C B-G 753
16 : 17 23.4 15 594 C G-B 742

8 4 8 : 20 24.2 14.6 685 F G 864
17 1 03 19.6 15.2 705 C G 876

8. 5 8 : 36 20 14.6 660 C G 833
17 © 25 20.9 13.5 670 C G 870

8 6 17 : 05 25.8 14. 4 715 F G 907
8 17 9 :00 24.6 15 715 F G 893
17 115 23.1 14.5 720 F G 911

8 8 9 : 38 25 14.8 720 F-C G 902
17 © 4 20 12.8 665 F B 879

8 9 9 .50 23 14.8 790 F B-G 992
18 @ 05 19.9 13.8 755 C B-G 972




DATE T IME TEMP |W.TEMP EC |WETHER| COLOR | EC (25°C)

1982. 8. 10 9 : 00 23. 4 15.5 755 F G 932
10 : 53 22 14.2 745 C G 950

811 9 : 11 23.8 15. 4 745 F G 922
17 : 06 21.4 14.8 745 G B 935

8. 12 9 :15 23.9 15.2 731 C G 909
17 @ 12 23.2 14.2 755 C G 943

8.13 9 : 57 23.7 17.1 781 C B 927
17 017 21. 5 14.8 746 C B 937

8. 15 9 : 18 22.6 15.2 725 R G 901
17 : 39 19.5 14.2 700 C B-G 892

8.16 18 : 35 18 16 610 R-C B 743
8.17 10 : 10 21.5 15.5 675 C B 833
17 : 05 22.5 14.9 685 C B 858

8. 18 8: 35 23.2 14. 6 650 C G 820
18 : 05 22.5 14.6 630 C G 795

8.19 8 : 32 23.6 14. 8 633 F G 795
17 : 28 24.6 15.6 660 F G 812

8. 20 8 : 35 23. 1 14.2 640 C G 816
16 : 47 21.6 14.5 632 C G 800

8. 21 9 : 10 21.9 14.7 638 C B-G 803
17 © 37 22.5 14.2 640 C B 816

8.22 16 : 45 21 0
8.23 17 : 34 22.9 15. 4 710 F-C G 878
8. 24 13 : 40 21.9 14.5 682 C G 863
17 1 37 20. 4 13. 4 672 C G 875

8.25 8 : 03 22.5 13.3 676 F G 882
8. 27 8 : 40 23.5 18. 4 745 C G 858
16 : 46 21.4 15. 1 730 R G 910

8. 28 8 : 17 22. 1 15.6 730 C G 899
18 : 12 22. 7 15.3 740 C B-G 918

8.29 8 : 50 24.1 15. 6 745 F G 917
17 : 20 23.8 15. 2 745 C G 926

8. 30 9: 15 20.5 14. 6 730 R e 921
17 : 23 21.8 14.6 720 C B-G 909

8.31 9 : 17 24,2 16.6 745 F G 895
17 : 05 22. 4 15. 1 744 C G 927

1892.9. 1 8 . 45 24.3 14.9 745 F G 933
16 : 25 23.6 14.7 745 F G 938

9. 2 9 : 30 19. 1 14.3 733 C G 932
16 : 50 19. 7 3.8 708 C G 912

9. 3 10 : 25 19.9 14.2 715 C G 911
17 : 05 16.6 1.8 725 c G 985

9. 4 8 : 50 20. 4 13. 4 710 F G 924
17 : 30 16 12.3 680 F G 911

9. 5 8 : 39 14. 8 11 665 F B-G 923
16 : 45 17. 2 12.5 700 F G 933

9. 6 17 : 45 17 12.8 695 C NC 919
9. 7 8 : 50 19.5 13.6 715 F NC 926
16 : 50 19. 2 14 717 F NC 919

9. 8 8 : 25 20.5 14.1 715 F NC 914
16 : 50 22.1 14.8 722 R NC 907

9. 9 8 : 25 16. 8 14. 7 439 R B 552
17 10 15. 4 13 615 R B 809

9.10 8 : 55 16.9 12.8 490 R B 648
16 : 45 15. 6 13.4 653 C B-G 850

9.11 8 : 25 15. 3 12.5 658 c B 877
17 : 10 17.5 13 670 C B-G 881




DATE T IME TEMP [W.TEMP EC WETHER| COLOR EC (25°C)

1982. 9. 12 g :10 18.3 13. 4 458 R B 596
17 © 15 12.3 12.3 270 R B 361

9.13 9 :05 13.2 12.1 490 C B 660
16 © 40 14.2 12.1 364 F B 490

9. 14 8 :20 15. 4 11 351 F B 487
17 . 38 15. 9 11.9 352 C B 476

9.15 7 .40 15 11.3 322 C B-G 443
17 © 45 18 1.8 330 C G-B 448

9. 16 8: 35 15.8 11.7 312 C B 425
16 @ 47 16. 7 11.1 320 C B 443

9.17 9 :02 22.2 11.5 320 F G-B 438
17 : 07 16 10.5 310 F G-B 436

9. 18 8 . 40 17. 5 11.5 650 F B 890
16 : 50 16. 4 11. 8 655 F B-G 889

9.19 8 . 23 14.5 11 660 R G 916
17 : 08 14.5 11.5 650 C-R B-G 890

9. 20 8 : 40 16. 8 12.7 640 R B 848
17 © 17 16. 9 13.9 515 R B 661

9.21 17 : 05 14.2 111 660 F G 914
9. 22 8 : 37 12.1 10. 9 650 F G 905
17 : 10 13.3 104 655 F NC 253

9.23 18 : 32 15 10. 5 672 C NC 946
17 112 15.1 11.1 673 R G 932

9. 24 8 :12 17.2 11.8 692 F NC 940
16 @ 52 14.2 11.3 688 C-R NC 947

9.25 8 : 45 14.6 11.4 680 C G 934
16 : 48 16. 8 12.8 698 C B-G 923

9 26 8 : 32 20. 5 13.3 740 F NC 966
16 @ 42 19.5 13 730 C NC 960

9. 28 8 . 55 14.2 11.1 693 C NC 959
16 @ 43 13.7 10. 6 675 F NC 948

9.29 8 : 31 156 9.7 664 F NC 956
17 1 15 15. 6 10 670 C NC 957

9.30 8 : 56 14. 7 10.2 670 C NC 951
1982.10. 1 8 . 40 15.2 11. 8 695 F NC 944
16 : 03 15.3 11 640 F NC 888

10. 2 9 . 05 156.4 11.2 7.5 C NC 10
17 © 20 13.5 11.6 680 R B-G 928

10. 3 9:05 17.1 14.2 715 F G 911
17 1 20 12.5 10. 4 690 F NC 974

10. 4 8 : 45 12.6 9.8 680 F NC 977
17 © 00 14.2 10.3 680 C G 963

10. 5 912 15 9.7 642 F G 925
16 © 32 14.9 10. 7 660 F C 924

10. 6 9. 32 17.3 10. 6 678 F NC 952
17 © 43 14.7 10 663 C NC 947

10. 7 9 : 30 12. 8 10.9 694 F NC 966
17 ¢ 00 17. 4 11.3 686 F NC 944

10. 8 8 : 48 14.9 10.5 665 C NC 936
16 @ 53 16. 7 1 668 C NC 927

10. 9 g:15 13.7 10. 5 662 C NC 932
17 1 02 14.4 9.9 651 C NC 932

10. 10 9: 10 13.9 9.7 654 F NC 942
17 : 00 10. 8 9 629 F NC 925

10. 11 9: 20 12 9.2 644 C NC 941
17 © 20 13.6 9.8 657 C NC 943

10. 12 8 140 18.2 9.7 660 F NC 951
16 : 40 14. 4 10. 6 676 C NC 949
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Fig.14 (1) —(4) : Record of rainfall (upper part) and electrical
conductivity of Kanayama river water before and after passing
through of debris flow under the Kanaya-bridge (arrow : passing
time of debris flow)
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Table.8 Variation of river floor deposits in the area as

shown in Fig.17

T+ B &

BaES | i (of) | RSUIRERE(m) | MEGR (%) | RIRHZEE) -5 () | @Byt gfE (of)
:3 ; 22‘ :Z Eﬁﬂ[z 40. 00 1.7 498.60 (dy)
: ~ 40. 00 15. 1 73.80 ()
M 3 24. 89 (¥
o 1 5 72 ) 62. 20 9.6 596.19 CHED | oo .
N 5 19. 31 () 41.95 13.9 525.00 (i) '
6 3f%(ﬁ;) 22.35 8.4 568.47 (M)
. UVin A4
35. 00 9.7 117.95 Gtk
Ne 7 24. 82 (31 i)
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Fig.17 Course of surveying
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Fig.18 Results of repeated traverse levelling of river

floor along the Kanayama river
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