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Subsurface Structure of Akan Caldera based on Gravity Anomalies

By Shiro OHKAWA and Izumi YOKOYAMA
Department of Geophysics, Faculty of Science, Hokkaido University
(Received December 27, 1978)

Akan Caldera, one of the largest calderas in Japan, is situated at the southwestern end of
the Akan-Siretoko volcanic belt in the eastern part of Hokkaido. A huge amount of pyroclastic
materials is widely deposited around the caldera. The configuration of Akan Caldera is some-
what different from ordinary calderas; Akan Caldera shows an elliptic or a rectangular shape in
contrast to the circular shape of ordinary calderas. Akan Caldera is, therefore, sometimes class-
ified as a “volcano-tectonic depression”.

Supplemental gravity surveys on and around Akan Caldera were carried out in 1975 in
order to get a more detailed distribution of gravity anomaly and to deduce the subsurface stru-

* cture and the mechanism of formation of the caldera. Low gravity anomalies amounting to 21
mgal are found on Akan Caldera. The subsurface structure deduced from the gravity anomalies
shows an oblong inverted cone with maximum depth of 2.7~4.7km below the sea level.
The mass deficiency due to low density materials on Akan Caldera was estimated at 5.2 10
tons by the Gauss’ theorem: The explosions which caused the caldera formation seem to have
occurred along a fissure extending in the east-west direction.
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Fig. 1. Topograpical map of the Kuttyaro-Akan volcanic region. K :
Lake Kuttyaro, A : Lake Akan, M : Lake Masyu.
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Fig. 2. Distribution of pyroclastic deposits in and
around the Kuttyaro-Akan volcanic region
(after Katsui, 1958).
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Table 1. Gravity values and anomalies on and around Akan Caldera.

Lat. Long. Height Observed | Normal Free-air | Bouguer
. . value value

Gravity point ) (mgal) (mgal) anomaly | anomaly

43°N 144°E (m) 980, 980, (mgal) (mgal)

1 MygEseE - Ry 7 26.2 6.3 419 463.24 488.29 104.25 . 60.35
2 M- Hs—7 25.7 4.7 451.5 450.18 487.53 101.98 54.67
3 O - #BA 24.4 4.0 720 399.30 485.64 135.85 60.41
4 M EFE 26.1 3.5 | 499 443.46 | 488.24 | 109.21 56.93
5 R - JiE 26.8 1.6 513 444.51 489.28 | 113.55 59.80
6 MIFEEY - KB M. 25.8 7.1 429.77 460.83 487.77 105.68 60.65
7 PMIEEE- A7 25.2 10.2 428 469.29 486.81 114.56 69.71
8 [%EHE - RB. M. 26.1 11.3 | 474.83 468.24 488.20 126.58 76.83
9 R # & 26.8 12.5 | 687 427.62 | 489.22 | 150.41 78.43
10 M&EHFHE - /B M. 27.5 13.8 721.96 423.03 490.30 155.53 79.88
11 PrEEE - KB M. 27.5 14.8 611.40 | 449.10 490.30 147.47 83.42
12 |A E 26.7 4.7 | 430 464.07 | 489.04 | 107.73 62.68
13 X7 AR~V 29.0 5.2 | 427 484.66 | 492.57 123.86 79.13
14 %24 b —00 - JhiE 29.2 9.1 | 455 478.70 | 492.85 | 126.26 78.59
15 — iR 1§ 29.4 10.2 | 477 479.42 | 493.21 133.41 83.44
16 iR - JhfE 29.2 11.8 | 522 458.66 | 492.82 | 126.92 72.23
17 ZOR-H—7 29.4 12.9 | 586 450.19 | 493.09 | 137.93 76.54
18 M o R 28.3 12.8 | 580.5 450.86 | 491.47 138.54 77.72
19 HhE-»2—7 28.8 12.3 553 457.03 492.25 135.44 77.50
20 MRaE - 1B 29.8 12.0 587 449,53 493.75 136.92 75.42
21 E - 18 28.7 9.1 425 482.80 492.07 121.88 77.35
22 FNLAEBM 28.5 6.8 | 419.3 484.08 | 491.73 | 121.75 77.82
23 WiE-AH—7 27.3 4.3 425 471.94 490.06 113.04 68.51
24 HRiE - TR 27.9 5.8 | 420 483.39 | 490.93 | 122.07 78.07
25 A A b—~ LR 22.0 56.7%| 481 463.67 | 482.10 | 130.01 79.61
26 EUnAtyT 22.5 8.1 328.5 499.37 | 482.79 | 117.96 83.54
27 Wi H—7 22.0 6.2 | 456 475.68 | 481.96 134.44 86.66
28 %2 {KkiE 21.8 4.2 | 575.5 452.91 | 481.69 | 148.81 88.52
29 M- H—7 21.2 2.6 | 733 419.39 | 480.79 164.80 88.00
30 II. B. M. 240-055 24.3 8.8 | 356.95 | 481.18 | 485.49 | 105.84 68.44
31 8 4t e 27.6 1.1 585 431.77 | 490.51 121.79 60.50
32 EEH-T 29.1 0.8 | 464 460.69 | 492.75 | 111.13 62.52
33 4 @B 30.2 59.8%| 365 481.98 | 494.29 | 100.33 | 62.09
34 ALEMIAEER 32.5 59.1% 263.48 | 505.53 | 497.85 | 88.99 | 61.38
35 A n 35.2 58.6% 104.5 516.54 | 501.93 74.63 54.26
36 & I ER 38.8 59.8%| 122.99 | 534.76 | 507.27 65.44 52.55
37 K IE B 36.9 59.3% 160.91 525.10 | 504.45 70.31 53.45
38 B F Iy 26.1 0.4 640 414.19 488.15 123.55 56.49
39 M3 E B 26.1 3.5 542 437.72 | 488.23 | 116.76 59.97

Asterisk denotes 143°E.
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Fig. 3. Distribution of Bouguer gravity anomalies on and around the Kuttyaro-
Akan volcanic region. Unit is mgal.
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Fig. 4. Distribution of Bouguer gravity anomalies on and around Akan Caldera
(Unit is mgal. KK: Kikin-dake, OA: O’akan-dake, MA: Me'akan-dake, FP:
Fuppushi-dake, FR : Furebetsu-dake, ON : On-neto, AF : Akan-Fuji).
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Fig. 5. Distribution of regional gravity anomalies on and around Akan Caldera.
Unit is mgal.
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Fig. 6. Distribution of residual gravity anomalies on and around Akan Caldera.

Unit is mgal.
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Fig. 7. Profiles of gravity anomalies and topographies
along a north-south (a) and an east-west (b)
line through the center of Akan Caldera
(FR: Furebetsu-dake, FP: Fuppushi-dake,
rim: caldera rim, lake: Lake Akan).
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Fig. 8. Profiles of the residual gravity anoma-
lies, topography and deduced subsurface
structure on Akan Caldera. D denotes
the mass condensation depth adopted in
the sin x/ x method.
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Fig. 9. Relationship between mass defici-

ency and diameter of calderas in
Japan. A hollow circle shows the
present estimation for Akan Caldera.
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