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Gravity Anomalies near the Summit of Akita-Komaga-take

By Hitoshi Yamasuita and Izumi YokovaMa
Department of Geophysics, Faculty of Science, Hokkaido University
(Received December 26, 1973)

A gravity survey was carried out at 24 points near the summit of Akita-Komaga-take
in May 1972. In the calculations of the Bouguer and the topographical corrections, 2.4
and 2.0 g/cc are adopted respectively as the densities of the crust. The Bouguer anomaly
is about 50 mgal at the periphery and 37 mgal at the summit.

The mean density of the central cone (Me-dake) is estimated as about 0.9 g/cc by
comparison between calculated and observed values of gravity effect of the cone. The
relation between the gravity values and the heights of the observation points provides
the mean density as 1.2 g/cc around the central cone and 2.0 g/cc for all points. The
apparent density of the central cone proves to be small. This is common to most
scoria cones on volcanoes.

Mishina (1971) reported the negative magnetic anomaly of about 1007 in total force
observed by an airborne survey above the central cone. He attributed this anomaly to
the high temperature of the summit region. However, it may be-alternatively interpreted
by the low density of the central cone. Reduction of the density by half has the same
effect in magnetization as a temperature rise by 300~400°C.
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Fig. 1. Topographic sketch map around Akita-Komaga-take
and Lake Tazawa.
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Fig. 2. Distribution of Bouguer anomalies around Akita-Komaga-take and
Lake Tazawa (2=2.67 g/cc) after OOKAME and YOKOYAMA.
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1/5,000 3% Fvs, B st L Tk, BB O 1/50,000 #iRE Ay, &S
HYER L2km 0FHECRAMCHEL oo TOBKEIZTOmgal CFEL L. dgloz & LT
i%. 0.3086 mgal/m & i\ 7.

90 FERC VN FOENMEDFERELhTh Tablel R 21y, BAERALO
7=~ BEOSMi% Fig. 3 rd. BRERRUMERDCILY —» ~RE X 50 mgal §itk
ThDHH, = O Fig. 2 (B 2.67 g/cc) D 45 mgal EEBICHIGT D L E 2 bh 5. BINE
BELEETE 37 mgal WA 35, chid, WIEEOWUEIEERAFL WERYOH#E T,
FEIWVPIWCEXBETILOTHAS.

THRIUBY B IZEHEORICE - T, #IBRO T — ¥ —~BEDT v 7 » AV ERT &
Fig. 4 DX 51cich. HEOMALAA MNos. 11, 13, 15) @ kT 57—+ — REENBL



52 WT &b g
Table 1. Gravity values observed around Akita-Komaga-take.

i @ Height [Normavalue U%Zﬁﬁ;ed f:‘;lflg?;

Gravity point | ok 39°N (m) (mgal) | (mgal) | (mgal)
980, 980,
1. SH 249 4670 4472 249 157.11 143.71 38.28
2. SH 351 46.0 46.7 351 160.81 129.90 41.94
3.% R & 455 434 520 155.92 098.57 50.58
4. i 45.3 42.6 845 154.74 036.68 57.33
5. R R 15 45.2 42.1 302 154.01 134.42 43.09
6. 2 K B 45.4 48.2 782 163.03 054.25 53.53
7 H B R 45.3 474 646 161.84 077.20 49.44
8. SH 620 45.2 46.0 620 159.77 077.35 46.27
9. = X B 45.0 44.3 245 157.25 136.63 30.23
10. SH 687 43.5 57.7 687 177.08 081.94 47.45
Table 2. Gravity values observed on Akita-Komaga-take.

. . Normal |Observed| Topog. | Bouguer

Graviey pone | | O | T | alae ) cor | apomal
140°E 39°N 98g(;1, 97g9’ mga g
L BHAERAR 48’1 432 753 155.6 *053.1 0 53.8
2. AR KE M 47.8 43.4 842 155.9 *032.9 0.5 52.3
3. %5 1 B 47.7 43.9 970 156.7 *005.0 15 51.1
4. H A 33 47.7 44.2 1174 157.1 956.0 2.0 44.6
5 pod 48.0 44.3 1189 157.3 952.5 25 44.2
6. " 48.4 44.5 1300 157.6 923.1 3.0 38.3
7. " 48.6 44.9 1443 158.1 890.6 45 36.5
8 = A & 1583 48.5 45.2 1583 158.6 858.1 5.5 33.6
9. AWM PME 48.2 45.3 1531 158.7 875.1 3.0 371
10. BRI ASE 3L 38 7 i 48.6 44.6 . - 1348 157.7 912.3 3.5 379
11 M il 48.5 44.9 1352 158.1 91654 25 39.8
12. FEKUEEE 48.4 44.9 1408 158.1 899.6 30 36.7
13. ™ R 48.2 44.9 1358 158.1 914.4 2.5 40.7
4 &t & ® Lk 47.9 44.9 1514 158.1 870.3 70 33.4
15, & # 4t 3 # 47.7 45.1 1373 158.4 910.4 35 40.5
16. 7 & B 48.0 45.2 1434 158.6 897.1 4.0 40.1
17. ” 48.1 45.3 1559 158.7 866.9 4.0 35.8
18. » A £ W 48.1 45.3 1532 158.7 875.1 3.0 374
19. B i pi=] 48.5 45.7 1399 159.3 907.2 2.0 40.3
2. ANgHME 48.6 46.0 1300 159.8 932.0 1.5 435
21. & H = 47.9 46.2 1111 160.1 977.3 0.5 48.3
22. ” 47.0 46.2 897 160.1 *023.0 0 49.1
23 A ERBILUD 46.0 46.1 640 169.9 *Q75.7 0 48.6
24. EMENEH A XA 46.0 47.5 677 162.0 *068.9 0 474

* 980,
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Fig. 3. Distribution of Bouguer anomalies around
Akita-Komaga-take (p=2.4 g/cc).
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Fig. 4. Profiles of topography and Bouguer anomaly around Me-dake.
Numerals in circles denote the gravity points.

Lie b, a=750m, h=148 m #RATIE

F,=393p (mgal). F
-l : [NFL
S— Q
zrdrdfdsz
F=Gp (22+7r2+a?—2ar cos O) Fig. 5. A model of the cone.
_ 2rpGh? &, [(k—1) "2
a 21 (k+3)!
* sin (n+1)6
4 180Gt £ 5 S.,P #(cos 0) = g df
a® S (k+n+5) (k+n+4) (k+n-+3) (k+n+2)
h? ht
'=.2an(0.0627+0.027?>, (k=1~7, n=0~5),

Lieh, a=70m, h=148m A ThiL

F,=0.15p40.01p (mgal).
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B gy &THIE, RADBKILD:

gv+Fy = g:— F,+0.3086A .

9: RO g KRB R HEREER, FFROF, &L THIHORYRATS L, p=091g/cc i

Bohs.
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980,
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FH IS No. 13 I H 119.5 829.4 175
lNo. 14 R 38.7 852.6 ]
No.28 B I # 128.0 826.6
EO_T‘{NO. 29 W E 2319 - 796.2 } 320
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Fig. 6. (gr—7¢) vs. height.
A-line: all values around Akita-Komaga-take
B-line: 3 values around Me-dake
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OADHITWES LD b 2 TRBUESRFTORE L 12 EL LRI DT, 1970 FOMAE
HHETAL0THY, FOREIINARDO L A 7 THATIE, MBECEY» L >—ZH
00m BEOLDOEAKOIE— Tibb, SHRIOF A 7 NEHRTHEIVDS VD
CADHERENET 5 LEX T 5. '
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Fig. 7. Distribution of magnetic anomaly in total force observed
at a flight level of 7000{t above the sea level, around
Akita-Komaga-take.. Unit is gamma. (after TAKAGI et al.)



KEMAEEESEOBHRY 57

-2
{ xl0 e
100 — - 0-C 8 mu/gr
1 0 /\—_
400 —-100 — \/ ’_
300 —
200 — 6F
100 — Jﬂ
[ R —
-100 — »
M F.L. 4
2200 —
1800 —
Mm—ﬁmwwwﬂmﬁﬂv%%”%@ww%/ i
1000 — w
R X v
600 — <
Qg s
N g S 0 200 400 600°C
Fig. 8. Profiles of topography and Fig. 9. Thermal remanent magnetiza-
magnetic anomalies along the tion of the 1950 lavas of Mihara pro-
north-south line through Me- duced by the cooling process under
dake after MISHINA. magnetic field after NAGATA.
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