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Abstract: We carried out a marine geological survey on the shelf off Hidaka, southern Hokkaido in
2005 and 2006, and 2 and 3 years after the severe flood in August, 2003. Bottom water turbidity based
on sea-bottom photographs generally decreases offshore. It is higher in front of each river mouth than
the surrounding area on the inner to middle shelf, showing the influence of suspended materials by the
river discharge. Surface sediments on the inner shelf near the Saru River mainly consist of coarse
sand to gravel. Medium sand is distributed in the shallow depression in front of the Saru River, which
is thought to be the old river path during the lowstand of the last glacial age. Mud covers sandy
sediments at a few sites in the depression. Muddy fine sand is widely distributed on the outer shelf.
Very fine sand to mud, which is finer than the surrounding area, is distributed on the offshore area of
the depression despite the absence of a topographic depression. Away from the Atsubetsu River, a
small distribution of mud is recognized in the depression on the inner shelf. Finer sediments are
distributed on the offshore area of the depression compared with the surrounding area on the outer
shelf, which is the same as the area off the Saru River. On the other hand, on the shelf close to the
Niikappu and Shizunai Rivers where there is no topographic depression, very fine to fine sand is
widely distributed, and muddy sediments are distributed on the inner to middle shelf among sandy
sediments. It is presumed that shelf topography in front of the rivers controls the transportation and
preservation of flood sediments.

Keywords: Hidaka, shelf, sediments, grain size, mud, flood, typhoon
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Table 1 Time schedule and ships used for the survey.

Ship

Survey term Survey area
28 to 30 September, 2005 | Off Saru River
2 to 4 October, 2005 Off Atsubetsu River
5 October, 2005 Off Niikappu River
5 July, 2006 Off Shizunai River
8 July, 2006 Off Atsubetsu River
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Fig. 1 Bathymetric map of the survey area and sampling sites including the surrounding area.
Area of each river is also indicated in the index map.
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Table 2 List of sampling sites, descriptions, grain size compositions and median diameter of samples.

St. | Lat. (N) Lon. (E) Depth Description peb [ gr [ viesd | csd | msd [ fisd [ v.fisd | mud | Md (g)
(m) ) ) o) | o) | Co) | Co) | (o) | (%)
1 42° 29.67° 141° 58.23”° 10 [Olive black fine sand, poorly sorted (3 cm) 46.4| 16.0 9.5 9.0 13.9] 5.0 0.1 0.1 -1.83
2 42° 28.40° 141° 56.53° 17 Olive black medium sand (4cm), with grayish olive mud patch (3.5-4 cm) 2.0 4.8 17.7( 32.5| 359 6.2 0.3 0.6 0.29
3 42° 27.16° 141° 55.35° 23 |Gravel 639|114 8.2 8.6 6.6 1.0 0.1 02] -2.72
4 42° 2587 141° 54.00° 34 |Grayish olive muddy fine sand (0-2 cm) / grayish olive sandy silt (2-3 cm) 0.0] 0.0 3.8 94| 236 11.7 6.2 453 3.21
5 42° 24.66° 141° 52.74° 60  |Grayish olive to olive black muddy coarse sand, pumice rich (5 cm) 0.0 0.0 352 155 56| 6.2 5.0 32,51 0.92
6 42° 2335 141° 51.32° 79  |Olive black muddy fine sand, pumice bearing (5 cm) 0.0] 0.0 39 17.6f 239 16.8 12.0] 25.8] 2.30
7 42° 29.63° 142°  0.36° 6 Grayish olive clay(surface only) / olive black coarse silt, well sorted (4 cm) 0.0] 0.0 0.9 2.8 50| 164 50.8 24.1| 341
8 42° 28.42° 141° 58.78° 16 Dark olive clay (surface only) / olive black fine sand (0-4 cm) / olive black sandy 0.0] 0.0 2.8| 23.8] 41.5]| 157 6.2 10.1| 1.54
silt (4-5 cm
9 42° 27.20° 141° 58.35° 23 Darg( olive s)ilt (0-0.3 cm) / olive black very fine sand (0.3-2 cm) / grayish olive silt 0.0] 0.0 0.0 1.6 38| 4.8 9.6 80.3] 5.64
(2-4.5 cm)
9.5 42° 26.49° 141° 57.10° 28 Dark olive clay (0-2.5 cm) / olive black fine to medium sand (2.5-4 cm) 0.0] 0.0 0.0] 11.8 13.8] 3.5 3.1 67.8] 5.64
10 42° 25.92° 141° 56.55° 32 Dark olive clay (0-4 cm) / dark olive gray clay (4-5 cm) / olive black clay (5-7.5cm)[ 0.0| 0.0 0.0 0.0 2.5 5.0 7.9 84.6] 6.26
10-2 42° 2585’ 141° 56.27° 33 Dark olive clay (surface only) / olive black fine to medium sand (0-2.5 cm) 0.0] 0.0 15.1] 459 289 3.5 0.7 6.0 0.79
/ black fine sand (2.5-4 cm)
10.5 42° 2529’ 141° 55.81° 34 |Olive black medium sand (5 cm) 0.0] 34 41.8] 425 11.1f 0.6 0.1 04| 0.12
11 42° 24.66° 141° 55.28° 42 Grayish olive muddy fine sand (0-1 cm) / olive black fine sand (1-5.5 cm) 0.0] 0.0 571 31.0f 449 6.7 1.4 102 1.24
11.5 42° 2397’ 141° 54.54° 61 Olve black sandy silt, surface, pumice rich (2 cm) 0.0] 0.0 17.2] 182 15.6] 16.5 7.6 2491 193
12 42° 23.40° 141° 53.98° 74 Grayish olive to olive black muddy coarse sand, pumice rich (5.5 cm) 0.0] 0.0 529 10.7 4.1 4.6 4.7 23.11 -0.12
13 42° 22.20° 141° 52.81° 86  |Olive black muddy fine sand, pumice rich (4.5 cm) 0.0] 0.0 6.1 162 205 16.1 1371 274 254
14-2 42° 28.39° 142°  1.53° 10  |Dark olive clay 0.0] 0.0 0.0 0.0 1.3] 34 10.6] 847 6.79
15 42° 27.20° 141° 59.84° 15 |Gravel
16 42° 25917 141° 59.02° 25  |Gravel 26.7| 9.0 10.3] 1501 129 9.6 4.4 12.1] 0.28
17 42° 24.65° 141° 57.75° 40 Grayish olive muddy fine sand, pumice rich (0-0.5 cm) / black muddy fine sand 0.0] 0.0 6.5 21.7] 32.1 9.8 4.8 252 1.59
(0.5-4.5 cm)
18 42° 23.40° 141° 56.57° 53 Olive black sandy silt, surface, pumice rich (5 cm) 0.0] 0.0 0.1 10.1 12.4] 12.8 8.4 56.2| 4.75
19 42° 2219 141° 55.40° 81 Olive black sandy silt, surface, pumice rich (0-0.5 cm) / olive black silt (0.5-3 cm) 0.0] 0.0 3.9 9.4 12.0] 134 13.7 47.6| 3.77
/ black sandy silt, with pumice rich part (3-6 cm)
20 42° 27.20° 142°  2.75° 17 |Gravel
21 42° 2594° 142°  1.75° 21 Olive black fine sand, granule and shell fragment bearing
22 42° 2479 142° 0.29° 36  |Grayish olive silt (surface only) / olive black fine sand, granule bearing (0-3 cm) 0.0] 0.0 11.0f 323 29.5( 127 2.5 12.0] 1.18
26 42° 2629’ 142°  6.98° 18  |Gravel
27 42° 2429’ 142°  4.87° 32 |Gravel
28 42° 2227 142°  2.76° 69  |Olive black sandy silt, surface, pumice rich (6 cm) 0.0] 0.0 99 11.5 13.8] 17.7 16.7 304| 2.89
29 42° 20.20° 142° 0.70° 101  |Olive black muddy very fine sand, pumice bearing (4.5 cm) 0.0] 0.0 88| 11.5 13.0] 17.6 149 342 295
30 42° 26.13° 142° 10.87° 12 |Black very fine sand, well sorted (3.5 cm) 0.0] 0.0 0.7 73] 27.1] 40.5 17.2 72| 237
31 42° 24.83° 142° 9.61° 19 |Gravel
32 42° 23.61° 142°  8.27° 32 |Black fine sand, well sorted (6 cm) 0.0] 0.0 82| 457 358| 63 0.8 341 092
33 42° 2242 142°  7.25° 53 Olive black muddy very fine sand, pumice rich (6.5 cm) 0.0 0.0 2.6 5.9 7.8 239 133 46.6] 3.62
34 42° 2097’ 142°  5.64° 74 |Olive black sandy silt (3.5 cm) 0.0] 0.0 771 121 11.4] 17.0 16.6] 352 3.07
35 42° 19.83° 142°  4.42° 88 Olive black muddy very fine sand, pumice bearing (0-3 cm) / olive black muddy 0.0] 0.0 8.0 13.6 133 17.8 18.0 29.21 2.90
coarse sand, pumice rich (3-5 cm)
36 42° 2492 142° 1191 15 Mudstone breccia
37 42° 23.64° 142° 10.94° 26 |Olive brown clay (0-0.7 cm) / dark olive gray clay (0.7-5 cm) / black clay, plant 0.0] 0.0 0.0 1.3 44 6.0 10.3 78.1] 6.26
debris bearing (5-7 cm)
38 42° 2245° 142°  9.34° 44 |Olive black sandy silt, surface, pumice rich (7.5 cm) 0.0] 0.0 1.3 6.3 11.7] 23.1 10.8] 469 3.59
peb: pebble (-6 ~-20), gr: granule (-2~-1¢), v.c.sd: very coarse sand (-1~ 00), c.sd: coarse sand (0-1¢), m.sd: medium sand (1-2¢), f.sd: fine sand (2-3¢), v.f.sd: very fine sand (3-4¢), mud: mud (4¢<),

Md(¢): median diameter (¢)
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Table 2 Continued.

St. | Lat. (N) Lon. (E) Depth Description peb [ gr | viesd | csd | msd | fisd | v.fisd | mud [ Md (¢)
(m) )] o) | )| O [ ] o) | (B
39 42° 21.05° 142° 845’ 67 Olive black sandy silt, surface, pumice rich (0-2 cm) / olive black silt (2-4 cm) 0.0] 0.0 1.1 2.6 48] 16.0 20.1 554 4.32
/ olive black sandy silt (4-7 cm)

40 42° 19.92° 142°  6.93° 82 Olive black sandy silt, surface, pumice rich (4.5 cm) 0.0] 0.0 4.8 7.4 8.8 164 18.9 43.8| 3.57
41 42° 23.71° 142° 13.16° 18  |Olive black very fine sand (2.5 cm) 0.0] 0.0 2.6 6.4| 18.4] 49.0 16.1 7.6 249
42 42° 2241° 142° 11.95” 34 |Olive black muddy very fine sand, surface, pumice and shell rich (7 cm) 0.0] 0.0 6.8 9.7 153 21.1 9.6 3751 2.83
43 42° 21.13° 142° 10.64° 59  |Olive black sandy silt, with pumice rich part (4 cm) 0.0] 0.0 8.7 6.3 6.2] 285 23.1 27.21 3.00
44 42° 20.05° 142° 9.73° 71 Olive black muddy very fine sand, pumice bearing (4.5 cm) 0.0] 0.0 9.0 11.3 9.8] 185 19.8] 31.5( 3.05
45 42° 18.60° 142°  8.12° 98 Olive black muddy very fine sand, with pumice rich part (7 cm) 0.0] 0.0 1.2 53 74 18.1 15.5 524 4.21

45.5 42° 21.74° 142° 16.37° 17 |No sample obtained
46 42° 21.14° 142° 15.77° 28 Grayish olive clay (surface only) / dark olive gray very fine sand, with pumice rich 0.0] 0.0 1.9 53 17.7 38.1 12.5] 2451 2.59

part (0-3.5 cm) / grayish olive clay, possibly block? (3.5-5 cm) / dark olive gray
very fine sand (5-6.5 cm)

46.5 42° 20.56° 142° 15.04° 41 No sample obtained
47 42° 19.93° 142° 14.51° 53 Olive black sandy silt, surface, pumice rich (0-2.5 cm) / olive black muddy very fine[ 0.0] 0.0 0.0 3.0 451 155 143 62.8 4.92

sand, pumice rich (2.5-4 cm) / grayish olive clay, possibly block? (4-6.5 cm)
48 42° 18.71” 142° 13.31° 71 Olive black muddy very fine sand, pumice rich (5.5 cm) 0.0] 0.0 82| 17.4] 15.5] 219 15.1 22.0| 2.53
49 42° 17.57° 142° 11.89° 100  [Olive black muddy very fine sand, pumice rich (5 cm) 0.0] 0.0 9.2 9.0 10.5] 28.6 16.6 2621 2.78
50 42° 21.20° 142° 18.19° 10 Grayish olive clay (surface only) / olive black very fine sand, well sorted (0-3 cm) 0.0] 0.0 0.0 0.0 09| 32.8 35.7 30.6| 3.31

50.5 42° 20.53° 142° 17.65° 23 |Gravel
51 42° 19.93° 142° 17.01” 34 |Dark grayish yellow clay (0-0.5 cm) / black muddy very fine sand, pumice bearing 0.0] 0.0 0.0 2.3 75| 142 8.8 67.2| 5.32

(0.5-5.5 cm)

51.5 42° 19.32° 142° 16.35° 48 Olive black sandy silt, surface, pumice rich (0-0.5 cm) / olive black silt (0.5-6.5 cm) 0.0] 0.0 871 11.0 13.1] 322 11.5 23.6| 2.55
52 42° 18.64° 142° 15.70° 61 Olive black sandy silt, with pumice rich part (6 cm) 0.0] 0.0 5.9 6.7 9.11 272 16.7] 34.5( 3.03
53 42° 1741 142° 14.42° 82  |Olive black muddy very fine sand, pumice bearing (5 cm) 0.0] 0.0 18.9] 22.01 17.4] 19.0 9.8 129 1.45
54 42° 1991° 142° 19.55° 19 [Olive black silt (0-3.5 cm) / dark olive gray silt (3.5-7 cm) 0.0] 0.0 0.0 0.5 3.1 6.4 14.8] 752 4.96
55 42° 18.66° 142° 18.26° 45 |Olive black sandy silt (0-5 cm) 0.0] 0.0 0.1 6.4 8.5 173 9.2 58.6| 4.75
56 42° 1741 142° 19.05” 61 Olive black muddy very fine sand, pumice bearing (0-6.5 cm) 0.0] 0.0 0.0 3.5 83| 253 12.6] 504 4.01
57 42° 16.18” 142° 16.00° 92  |Olive black very fine sand, shell fragment bearing (0-3 cm) 0.0] 0.0 0.6 3.8 85| 264 16.0| 4471 3.50
58 42° 1939 142° 21.34° 11 Dark olive gray very fine sand, well sorted (0-3.5 cm) 0.0] 0.0 0.0 0.8 53] 558 32.1 6.1 2.83
59 42° 18.65° 142° 20.74° 25 Olive black fine sand, surface pumice rich (0-4 cm) 0.0] 0.0 1.7 6.5 31.6| 449 7.7 7.6 2.18
60 42° 17.43° 142° 17.03° 70  [Olive black fine sand, pumice bearing (0-4 cm) 0.0] 9.0 43 6.3 13.3] 28.0 1251 356 293
61 42° 16.15° 142° 17.82° 83 Olive black muddy very fine sand with granule (0-4 cm) 36.6( 7.1 4.0 9.5 11.7( 14.8 7.9 8.4 025
62 42° 18.63° 142° 23.25° 6 No sample obtained (probably outcrops)

63 42° 17.41° 142° 21.99° 32 |Brownish black medium sand (0-3.5 cm) 0.0 0.0 9.2 9.2 79| 84 5.2 60.11 5.06
64 42° 16.13° 142° 20.80° 73 |Olive black muddy very fine sand (0-4 cm) 0.0] 0.0 0.6] 153 21.9| 349 12.9 14.4] 2.36
65 42° 14.88° 142° 19.50°| 106 |Olive black very fine sand (0-4.5 cm), pumice rich (4-4.5 cm) 0.0] 0.0 3.4 8.4 24.1| 44.0 11.2 89 233
71 42° 24.15° 142° 11.79° 18  |[Olive black very fine sand with mud patch (0-3.5cm) 0.0 0.0 0.0 4.8 17.4( 33.8 8.5 3551 2.74
72 42° 2391° 142° 10.29° 22 |Olive black muddy medium sand with granule, poorly sorted 16.2(23.0 13.1] 10.8| 103 8.2 3.1 15.2| -0.68
73 42° 23.64° 142° 11.00° 25 Grayish olive silt (0-1 cm) / olive black sandy silt (1-1.5 cm) / olive black silt 0.0] 0.0 0.0 0.0 0.0 72 14.4 78.3] 5.44
(1.5-2.5 cm) / black silt (2.5-6 cm)
74 42° 23.39° 142° 11.76° 25 |Olive black muddy fine sand (0-3.5 cm) 0.0 0.0 42 9.4 22.0| 37.6 11.2 15.5( 2.33
75 42° 23.15° 142°  9.79° 32 Dark olive gray muddy medium sand (0-3 cm) 1.3 7.0 15.3] 213 19.5] 10.5 5.5 19.6] 1.28
76 42° 2291 142° 10.49° 33 Olive black muddy medium sand with granule and pebble 2451 8.5 6.5 8.9 13.1] 115 3.6 2351 1.12
77 42° 22.66° 142° 11.27° 33 Grayish olive sandy silt (0-0.5 cm) / grayish olive silt (0.5-4 cm) / dark olive gray 0.0] 0.0 0.0] 11.1 15.6] 21.0 8.8 43.6| 3.22
very fine sand (4-5 cm)
78 42° 22.40° 142° 931’ 43 |Olive black sandy silt (0-5.5 cm) 0.0] 0.0 0.0 9.5 11.8[ 235 11.4] 43.8] 333
79 42° 22.15° 142° 10.28° 44 |Olive black sandy silt (0-6 cm) 0.0] 0.0 1.6 8.0 11.3] 26.8 13.9] 383] 3.09
80 42° 21.89° 142° 11.04° 44 |Olive black sandy silt (0-5.5 cm) 0.0] 0.0 0.0 8.9 12.4] 343 116 329| 281
81 42° 21.65° 142°  9.30° 56 Olive black sandy silt (0-1 cm) / olive black silt (1-4.5 cm) / olive black silt (4.5-6 cm) 0.0] 0.0 0.0 9.5 54| 284 19.8 37.01 3.20
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Fig. 2 Bottom water turbidity based on sea-bottom photographs.
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% . AORHREGE S R00K S M AR C Tk BT
BB O EEN S B TE 2V DD, 10 FhT & b
NRTZOWIEOHER O EPEFITH S 2 IS L T

%. B OEZE MO JRIK % 2003 4F- O BEAIZ R E
THEEFOTF— 23 H0H, ZOHKIEZIOHIKIZE
F AW FRAEEDOEDTHD , FORELEZT

Te v EEMEAS G, MO AL L W Hie - & T
BEARO GBI - v SR O Fel i A P 12 5% X
NTWB NSRS 5.

R - SRR M 0 4E 5358 0 S EE T ¢
& IR HE R 23 Iz A TRERIZA L TR D, 4+
MIEEH £ THAKDOEEEZ T T2 EENAEVEE
A6NBDIZx L, MHbOFEL TVl - i
PP AMIIBE N 1 2 O & 5 7 HERIH 53 A 1 32
SRz, R O YR O 23 EEAGE IR o HER O
MWAENOHHA L T DOHRDORIFEHIL T3 L g &

3 R .
AWM AR O St.20 R
17m) (L 4)
AYIS2AEDD Tz -3 R
ADBD, RO VS ZIF AL
ZIE,
B)Fret) 1S HIUIEE AN D St.53 (R TR
82m) (L 1)
I VS A EED 4 FI3540 cm.
Fig. 3 Examples of sea-bottom photographs.
(A) St.20 (water depth 17 m) on the inner
shelf off the Saru River (turbidity 4)
Compass at the end of the rope is not
visible.
(B) St.53 (water depth 82 m) on the outer
shelf off the Niikappu River (turbidity 1)
Length of the sinker with a compass is
about 40 cm.
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Fig. 4  Distribution of surface sediments classified by median diameter.
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Fig. 5  Mud content of surface sediments.

30'

42° 30

20

42° 10’
30°

AT R

#9/9% 89 4 L00C



H Bl b oo R HER (FrilnE )

ABEA - KA AT (2006) 2003 4F-JLiE H &
BERHERI O I 35 F B HERRR . F FIlHbER
28, 512-517.

W EARLE KBS (1982) 5745 D 1Y O D AR
[/ NBORER | 35 & O IRl S b B A A, Vg
PR, 43p.

Foek S EW FALA (1991) PR 24 iR R e A FE R K
R SR o 3 - el W] Vi S SR X (Vi I )
A A, POl CE W RLA, 201p.

W OB - Rl ZE (2007) WIRGEIC K B H &G
BoWwEORI. il () [ TEIN—%JtH
A2 A R O UGB A I AE 2% ] T 18 4 AF 4%
PSR EH — @ —, WEHERA Y
4 — i, 39, 71-75.

WH OB - B EE - SRJFSRAE (2007) HEMOmEE

BEEE. Rl FE () [ TR0 — st B AN A 88
O YR 2= R A | 1 B 18 4 B RF e Rt o
— H &gk — , B FERA v 2 — 3, 39,
54-70.

ERP I SE I LA (1989) HEF 63 4F- & I 3 3 2 pE 1Y
RFEA o o S A 2. S PRCE T R A
54p.

BOFIER - wEh R - MIERESE (1997) b e
OHVE - BB — 1 — Ak, M
AT A AT JE W, 28, 61p.

IR EZ (2004) 7% WA C oMK Libo %8,
B 1547 R 10 5 AL v 3 5 /S8 AR AR 2, 1ok
FRKTERASR.

(%ZfF 200747 H 10 H ; ZH 1 2007 47 H 26 H)

—199—



