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Gravity Anomalies on and around Lake Shikaribetsu
in Central Hokkaido
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Gravity surveys were carried out by means of a gravimeter of LaCoste & Romberg G
-type on and around Lake Shikaribetsu in the central part of Hokkaido. The Shikaribetsu
district is located at the southern margin of the Daisetsu volcanic massif and its last volcanic
activity was the formation of about ten lava-domes in the Pleistocene, damming up a river.

The Bouguer gravity anomalies in this district show a decreasing tendency towards the
north corresponding to the crustal structure of the Daisetsu massif which has a thick crust.

As for the tectonic origin of the lake formation, the hypothesis of caldera origin was
already rejected geologically, but still it has not been settled whether fault origin or simple
depression. Analyses of the Bouguer gravity anomalies observed in this district lead to a
tentative conclusion that the origin of formation of Lake Shikaribetsu is damming up a river
flowing in the simple depression.

* BlfE, 74 € rkiliFEs L UHEERRRA

* Now with, Philippine Institute of Volcanology and Seismology
* % B, 7T—H—Tr¥F—%rTrFHrri=—tt

* * Now with, Arthur Andersen & Co., S. C.

* k% L KR FE M B AR A LB

* %k k Usu Volcano Observatory, Faculty of Science, Hokkaido University
* % %k BT, 4 X2 3ETHBRAHIRYERSN A

* % % % Now with, Inst. Geofisica, UNAM, Ciudad Univ., MEXICO



12 e Ef- ] P.L Catane- Bl & - §i) % -#L 0 R

I.& €t & (<
SRV ALHRE T IR, B FHOIR T, BERVAREY SUARTILRORERIHICLE

V5., ORISR EALZAT L% L, 1 IFTRENEDIIMN 2 km, w3 7kmTH2, %

DEKEN LR 803 m, FAUKIEIZ 99 m, EHNKEEIZ ST m, HENHLEIZTFETH 5.
HAKIBEEICHAREINT 5,

Kl
rg‘gex KN
o

T8
HK&J174
%ﬁﬁm
N
A

"Fig.1 Topographic sketch map around Lake Shikaribetsu.
SB : Mt. Shikaribetsu, KN : Kanno Spa.,

NP : Mt. Kitapetoutoru, SP : Mt. Minamipetoutoru,
NT : Mt. Naitai, TB : Mt. Tembou, NK : Mt. Haku-un,

EN : Mt. Higasinupukaushinupuri, SN : Lake Shinonome,
KD : Lake Komadome.

Elevation contours and heights in meters above sea level.
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Fig.2 Distribution of the Bouguer gravity anomalies around

Lake Shikaribetsu, corrected for topographies. Unit is mgal.
Crust density is assumed as 2.4 g/cc.
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Fig.3 Distribution of the Bouguer gravity
anomalies on and around Lake Shikari-
betsu.
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Fig.4 Depth contours of Lake Shikaribetsuin Fig.5 Distribution of geomagnetic total force
meters ( after Tanakadate, 1925). The dots on Lake Shikaribetsu. Unit is 10 nT and the
represent the observation points of gravity values should be added by 49000 nT.
and geomagnetic total force on the frozen
lake surface.
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Fig. 6 Distribution of the gravity points in the central part of Hokkaido. Solid and
hollow circles denote the present and previous gravity points, respectively.
AS : Mt. Asahidake, TM : Mt. Tomurausi, TK : Mt. Tokachidake,
IK : Mt. Ishikaridake, NP : Mt. Nlpesotsu
a) Daisetsu massif district,
b) Shikaribetsu area.
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Fig.7 Distribution of the Bouguer gravity anomalies, corrected for
topographies. Unit is mgal. Crust density is assumed as 2.4g/cc.
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Fig.8 Profiles of gravity anomalies and topogra-
phies along an east-west line crossing Lake
Shikaribetsu. A geologic basement boundary
passes along River Shikaribetsu ( after Yamagishi
and Ando, 1982).
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Table 1. Gravity measurements on and around Lake Shikaribetsu.
The crust density is assumed as 2.4 g/cc. Asterisks denote
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N1 the measurements on the frozen lake surface.
Gravit LAT. LON. Height Observed Normal Terrein Bouger
| Point (North) (East) (m) 980, (rl‘{glali;3 980, (rr:]ga;il)e CO(l;rnegCatll)On a?rgrgnaagy
No.1 43.19° 25”7 1437 03" 11”7 722 323.46 467.36 5.33 11.64
No. 2 13 08” 02°26” 422 380.36 457.90 1.05 11.34
No. 3 16" 14" 06" 31”7 805 298.91 462.57 4.12 7.96
No. 4 18'19” 07 41”7 826 296.76 465.71 2.87 5.76
No.5 19° 49" 08" 27" 902 276.99 467.96 3.96 0.61
No. 6 17" 45" 07" 09” 814 297.46 464.85 2.62 4.54
No. 7 16" 56" 07° 09" 812 297.16 463.62 3.34 5.77
No. 8 15" 45" 06" 20" 806 296.91 461.84 5.51 8.23
No.9 15" 58” 06" 58” 804 299.07 462.17 3.76 7.91
No10 16" 11" 08’ 02" 805 301.93 462.49 3.68 10.49
Noll 15" 517 08" 31" 820 297.97 461.99 3.30 9.74
Nol2 15" 47" 07'16” 809 296.80 461.89 5.40 8.58
Nol3 17" 36" 13" 32”7 480 369.63 464.63 3.25 8.10
Nol4 19°20” 12" 35" 705 334.21 467.24 3.10 16.72
Nol5 18"25” 13'19” 571 354.54 465.86 4.87 12.32
Nol6 16" 47" 14" 18" 456 372.34 463.40 1.27 5.06
Nol7 17°18” 127 42”7 641 333.06 464.18 2.56 4.77
Nol8 14° 36" 05" 35" 886 280.22 460.11 7.32 11.72
Nol9 14" 17" 04" 39” 694 318.79 459.63 3.70 7.21
No20 147 04" 0315 551 353.37 459.31 1.58 10.13
No21 11" 55" 02° 02" 382 386.31 456.07 0.56 10.26
No22 117 02”7 01"41” 353 389.66 454.74 0.42 8.77
No23 13’ 58” 02°16” 454 377.65 459.16 2.15 15.08
No24 - 14" 36" 02’307 474 372.86 460.11 2.70 121.05
No25 15" 40” 02’ 46" 522 359.84 461.72 6.88 13.58
No26 16" 24" 0241”7 558 350.77 462.82 8.69 12.71
No27 17" 34”7 02" 16" 588 348.57 464.58 4.48 10.77
No28 18" 377 02" 35" 614 344.11 466.16 6.43 12.10
No29 15117 08’ 22" 595 341.80 460.99 4.72 9.18
No30 14" 24" 07’ 54” 546 349.08 459.81 3.49 6.36
No31 15" 13" . 05" 50" 872 285.86 461.04 4.73 10.92
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Gravit LAT. LON. Height Observed Normal Terrein | Bouger
value value correction |anomaly
Point (North) (East) (m) 980, (mgal) 980, (mgal) (mgal) (mgal)
No32 16" 36” 06" 47" 814 297.96 463.12 4.46 8.51
No33 17" 20" 06" 51" 818 294.81 464.23 3.83 4.56
No34 177 00" 11" 13" 789 302.48 463.72 4.59 7.46
No35 16" 29”7 12 08" 613 335.26 462.95 2.11 1.93
No36 16’ 04” 137 42" 445 368.17 462.32 1.35 -0.23
No37 15" 24" 12" 317 431 369.92 461.32 1.80 0.06
No38 13" 33” 11 29" 344 383.50 458.53 1.00 -2.28
No.39 12" 38" 08" 09” 388 374.16 457.15 0.95 -1.34
No40 13" 46”7 07 27" 480 361.93 458.86 2.71 5.63
Nodl 14’ 00” 14" 10”7 317 383.74 459.21 0.75 -8.78
No42 13" 11”7 13 26" 287 387.05 458.05 0.60 -10.71
No43 12 06” 12 407 253 391.29 456.35 0.51 -11.92
Nod4 12 24" 11 03” 302 386.81 456.80 0.69 -6.49
Nod5 10" 227 127017 224 395.35 453.74 0.32 -11.49
Nod6 107 48”. 09" 38” 284 392.70 454.39 0.43 -2.19
Nod7 12 257 09" 19” 350 382.14 456.83 0.78 -1.11
No48 11" 04" 08" 05” 322 387.37 454.79 0.51 0.07
No49 16" 027 06" 16" 814 297.04 462.27 4.48 8.56
No50 10" 43”7 03" 26" 345 385.68 454.27 0.44 3.61
No51 10" 04” 06" 51" 283 393.98 453.29 0.37 -0.08
No52 10" 22”7 05" 16” 316 389.28 453.74 0.40 1.67
No53 16" 12" 07" 00” 803 296.39 462.53 5.33 6.21
No54 * 16" 06” 07" 23" 803 297.96 462.37 6.25 8.86
No55 * 16" 277 07" 54” 803 300.49 462.88 3.02 7.65
No56 * 16" 28" 07" 227 803 299.58 462.92 5.76 9.45
No57 * 16 46” 07" 32" 803 300.36 463.37 4.27 8.29
No58 * 17" 277 07" 19" 803 300.08 464.40 4.40 7.11
No59 16’ 29" 07" 02" 803 297.96 462.95 5.57 7.61
No60 09" 09” 00" 06" 285 400.38 451.96 0.27 7.87
No61 08" 417 02 40" 276 398.94 451.26 0.23 5.33
No62 07" 00" 03" 17" 235 403.06 448.72 0.23 3.46
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Gravit LAT. LON. Height Observed Normal Terrein Bouger
value value | correction | anomaly
Point (North) (East) (m) 980, (mgal) 980, (mgal) (mgal) (mgal)
No63 06" 56" 06" 117 224 401.30 448.62 0.45 -0.34
No64 08" 00" 06”117 244 397.98 450.23 0.31 -1.18
No65 08" 19” 08" 00" 234 401.17 450.70 0.20 ~0.66
No66 09’ 48” 08" 26” 261 398.82 452.94 0.30 0.46
No67 09" 12" 117 50” 196 401.21 452.03 0.23 -9.90
No68 08’ 06” 12" 37" 176 398.85 450.38 0.14 -14.88
No69 06" 56” 12 147 158 400.81 448.62 0.10 -14.85
No70 07" 29" 09" 23" 193 402.84 449.45 0.28 -6.29
No71 08’ 56" 09" 54” 219 450.87 451.63 0.23 -4.98
Nu72 227 46" 127 03” 534 353.91 472.46 4.59 -2.88
No73 23’ 52" 117 06" 531 348.54 474.11 2.47 -12.64
No74 25"14” 10 237 543 349.55 476.17 13.80 -0.13
No75 2711”7 09" 13" 573 346.06 479.11 5.60 -8.25
No76 27 047 09" 00” 586 313.25 478.93 4.31 -9.56
No77 27 56” 07" 40" 695 337.21 480.24 7.53 -10.93
No78 28" 117 08" 40” 619 367.27 480.61 3.53 -11.05
No79 2215”7 13 38" 522 384.49 471.68 5.53 6.93
No80 21" 36" 14’ 58” 424 391.40 470.70 6.27 5.17
No81 18" 44" 18" 35" 364 371.37 466.38 0.81 1.52
Nog2 1715”7 207 49" 382 385.11 464.15 0.34 -9.23
No83 16" 08" 19 43" 339 370.26 462.47 0.30 -11.40
No84 15 56" 21'19” 339 378.00 462.17 0.22 -13.43
No85 15" 00” 21' 09" 324 378.85 460.76 0.60 -14.02
No86 15 36" 22' 56" 325 380.70 461.67 0.20 -13. 16
No87 13 50" 23477 348 373.36 459.01 0.40 -12.86
No88 13735” 20 497 299 380.23 458.63 0.49 -15.71
No89 147 20”7 18’ 55" 301 381.37 459.76 0.25 -15.53
No90 14"55" 16’ 57" 279 392.15 460.64 0.53 -9.92
No91 14' 197 15" 37" 316 384.09 459.73 0.44 -9.38
No92 15" 38" 1513 367 382.50 461.72 0.87 -2.01
No93 16" 39" 15 37" 405 384 69 463.25 0.96 6.65
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Gravit LAT. LON. Height Observed Normal Terrein | Bouger
value value | correction| anomaly
Point (North) (East) (m) 980, 980,(mgal) | . (mgal) | (mgal)
No94 17" 44" 16" 00" 440 379.94 464.88 1.86 10.53
No95 17°00” 1702”7 366 387.02 463.77 1.06 0.44
No96 15" 42" 18" 22" 312 286.12 461.82 0.62 -10.27
No97 13" 24”7 16" 18” 258 389.75 458.35 0.38 | -14.56
No98 11" 45" 15" 24" 234 387.76 455.87 0.31 | -19.12
No99 11' 05" 14°03” 212 392.76 454 .87 0.31 -17.66
No100 10° 29" 16”217 218 386.46 453.96 0.17 -21.99
No101 12°17" 16" 45" 248 386.43 456.67 0.24 -18.36
No102 11' 27" 18" 14" 243 387.47 455.42 0.16 -21.24
No103 107 377 20" 08" 228 383.23 454.17 0.14 | -23.37
No104 12 05" 20" 29" 263 380.00 456.37 0.15 | -21.52
No105 13'117 19° 03" 280 380.33 458.03 0.20 -19.26
No106 16 53" 1839”7 332 387.87 463.60 0.50 -6.17
No.107 16'17” 16" 45" 370 381.81 462.69 0.67 -3.25
No108 09’ 20” 04’ 04" 292 384.94 452.23 0.30 3.75
No.109 1112 142,567 07" 231 421.74 455.04 1.44 | 16.19
No110 12° 35" 56" 24" 274 413.99 457.13 3.60 17.46
Nolll1l 13'37" 56" 35" 284 411.74 458.68 3.58 15.71
No1122 14’ 26" 56" 15”7 348 397.72 459.91 4.91 15.11
No1133 15" 33" 55" 49” 350 397.70 461.59 4.51 13.43
No1144 17" 35" 55" 47" 359 394.40 464.65 5.84 10.26
No1155 197477 57 00" 380 393.92 467.96 4.34 9.34
Noll6 24" 34" 52’ 55" 484 372.93 475.17 3.54 1.98
Nol117 230" 53 27" 442 381.50 472.98 3.70 4.16
No118 18" 44” 56" 44” 363 395.53 466.03 5.64 10.65
No119 10°07” 5707 374 385.64 453.39 0.41 10.46
No120 10" 37" 58" 37" 350 400.79 453.76 0.45 20.28




