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Model UW-2R Marine Gravimeter, Manufactured by North American Geophysical
Co -and Submarine Gravity Survey in the Northern Part of Arxake-kal,
Kyushu District, with this Gravimeter

Masami Hayakawa, Takeo Matsuda, Tomonori Sugivama & Yoshird Suda v

Abstract

This is a report of the results of the test observation of the model UW-2R marine
gravimeter in Tokyd bay, and of submarine gravity survey in the northern part of Ariake-

kai, Kytshll district, with this gravimeter.

(1) From the test observation in Tokyo bay, the results are summarized as follows :
1. It seems that the time ‘required for observatlon is about 30 mmutes in case of 1~2km

observed interval.

2. To operate satisfactorily, the equipment must be slightly improved.
(2) - From the isogal map shown in Fig. 2, the results of this survey are summarized

as follows :

1. A gravity low in NEE-SWW direction was found along the northern coast line of -

Ariake-kai.

2. A gravity high in E-W direction was recognized along the line between Kurosakl

Omuta city and Oki- no-shlma, Saga prefecture.
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Table 1 Results of Test Gravity
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Depth of the Sea with Logging Method ( -

H
- . . . . } Diff
No. Date ‘T1me Latitude Longitude |Observed Bottom | Surface ifference
(O’clock Min.){ 0 1 11 o 1 11 S.D. (feet) (feet) (feet) (m)
/ ) -
9 16 17 175.7 | —46.1 | + 0.6 | —46.7 | —14.2
g 1) Man 27.1 g5 5 | 35 32 57 | 140 03 32 ygg'3 | _yglo | 4 0.6 | —46.8 | —14.3
-~
= .
S 1 35 205.0 | —56.0 | — 0.5 | —55.5 | —16.9
i{;)') 2 Mar. 28 12 19' 35 32 40 139 58 36 205.0' —56.2 | — 0.6 —55.6 | —16.9
© 13 38 185.8 | —77.4 | — 0.3 | —77.1 | —23.5
8| s " 13 57 | 35 26 18 | 139 50 19| 183.2 | —78.0 | — 0.1 | —77.9 | —23.7
(%‘3 14 13 183.4.| —77.8 | + 0.1 | —77.9 | —23.7
Bl 4 v 15 24 | 35 24 03 | 139 50 81| 178.9 | —55.7 | + 0.1 | —55.8 | —17.0
“1 5| Mar. 20 35 26 10 | 139 41 43
o= B .
Bl 6 ” 12 29 | 35 26 55 | 130 40 23| 141.3 | —41.4 | — 0.1 | —41.3 | —12.6
About 674.7 | —46.0 | — 1.3 | —44.7 | —13.6
7| Apr. 24 | 12 - 30 | 35 33 04 | 130 48 23| 674.7 ' .
: 675.2 | —46.1 | — 1.3 | —44.8 | —13.7
13 20 674.6 | —77.9 | — 1.2 | —76.7 | —23.4
8 4 13 35 | 3 80 54 1139 48 47\ 57,6 | 7800 | — 1.0 | —77.0 | —23.5
14 28 : 663.5 | —97.0 | — 1.1 | —95.9 | —29.2
9 ” 14 44 | 35 2909 1 139 48 431 geag | 971 | — 1.0 | —96.1 | —29.3
15 36 _ 633.9 ,
o | 10 v 35 27 16| 139 47 28| 634.0 |—113.2 | — 1.0 |—112.2 | —34.2
.g 15 56 634.1 |—113.3 | .— 0.9 {—112.4 | —34.3
G101 Apr. 25 | 10 55 | 35 27 04 | 139 42 15| 2>1|—53.0|— 0.4 | —52.6 | —16.0
_tC,)J . x . . .
© 554.5
o | 12 o 11 29 | 35 27 26 | 139 42 48| 242 | —53.2| — 0.3 | —52.9 | —16.1
g _ .
Q
o 11 55 563.1 | , :
9|13 ” 11 58 | 35 27 43 | 139 43 21| 563.0 | —55.8 | — 0.3 | —55.5 | —16.9
g 563.1
Q
3 | ‘
2|14 v 1z 55 | 35 28 02 | 139 43 57| 20| —57.0| —0.2|—56.8 | —17.3
G : :
' , . 120 588.6 . _
15 y 13 28 | 35 28 18 | 139 44 29| 2008 | 56,6 —0.3|—56.3 | —17.2
, 594.6 | .
16 p 14 04 | 3528 41 | 139 45 03| 2040 |—51.3| —0.3|—51.0|—15.5
-12 50 690.7 | —36.0 —36.2 | —11.0
‘ : 689.8 | —36.1 | + 0.2 | —36.3 | —11.1
17 | Apr. 26 | 13 03 | 35 34 05 | 139 48 20| 689.7 | —36.4 | + 0.1 | —36.5 | —11.1
13 10 689.3 | —36.4 —36.5 | —11.1
689.2 | —36.4 | + 0.1 | —36.5 | —11.1
No: Number of Station
H': Depth of the Sea at Observed Time (Vertical upward is positive)
- DS: Depth of the Sea with Sonic Method ( " )
DL: " )
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Observation in Tokyo Bay.

: + Tidal . ' )
D.S D.L. | Bottom Wind Curent Integration Remarks
: Knot Control
(m) (m) . : (m/sec)
—14.0 | —14.0 | Mud NE 3~4
—16.9 | —16.0 v | r 2~4
—23.5 | —23.2 4 NEE 4
—18.5 | —20.5 ” v 2 NNE 0.4 »
—19.0 A —19.1 7 S 11~12 Given up Observation owing to high waves,
—11.7 ” v 12 ' X 2 »
|
1 Made reading with the bell left on sea
—13.3 4 NNE - 5 X 2 - bottom, without hoisting, but only by
X 2 J switching Gravity-Depth switch.
—23.5| » | SEE Nw 10| X3
—28,— —29.— ” E 5 NNW 0.6
—35.— —37.—| ~# | SE 6 | NNW1.0 } 7
. /4
—16.—| —16.3 | 7 SSW 6 }
—15.8 | —15.7 | 2 r 6 o } ’
. x 1
—16.2° | —17.3 ? SW 7 xX 1 } 4
x. 1
: ' x 1
—16.—| —17.— Mud | SSW 7 1
—17.— —16.9 | 7 v 12 x oz } v
—15.— 7 v 12 R I
x 1 }
, x 1 7
—11.5| @ NE 5~7 X 1
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" Table 2 Results of the Second Series Observations: in Tokyo Bay

No. Da. H h D o) E L T | c
- (m) (m) (m) (mgal) | (mgal) (mgal) " (mgal) (mgal)

7 Apr. 24 — 4.2+ 05|— 137|+ 1.9|— 36| 87 0.1 7.1

8 ” — 237 |+ 0.2]— 235+ 20— 6.2]| 12.9 0.1 8.8

9 ” — 290 — 03| — 203|+ 1.1|— 7.8| 15.4 0.1 8.8

10- v — 337|— 06|— 34.3|— 24|— 91| 181 0.1 6.7
11 Apr. 25 — 16.9|+ 0.9|— 16.0| — 12.7 | — 4.3| 18.3 0.1 1.4
12 | — 17.0 + 0.9|— 16.1|— 11.7|— 4.3| 17.9 0.1 2.0
13 7 — 177 |+ 0.8|— 16.9|— 10.8|— 45| 17.5 0.1 2.3
4 |0 s — 180+ 07— 17.3|— 9.1|— 46| 171 0.1 3.5
15 ” — 1774+ 05— 17.2|— 7.8|— 46| 16.6 0.1 4.3
16 Sy — 158 |+ 03— 155|— 7.0/ — 4.1| 16.1 0.1 5.1
17 v o — 120+ 09— 11.1|— 3.0|— 3.0 8.4 0.1 9.3

" Number of Station
. Date of Observation

: Depth of the Sea at Observed Time (Vertical upward is positive)
: Height of the Sea Surface from the Mean Sea Level ( » )

O: Observed value
: 'Elevation Correction
. Latitude Correction
{ Terrain Correction
: Corrected Value

No
Da

H

h

D: Depth of Sea from the Mean Sea Level ( ~» )
o

E

L

T

C

7 S-f (288)



North American Geophysical Ca. £ UW-2R ZWEEIH o0, 3% T OAEDFC X s B REEE iEags (F)IEEM 3 4)

L a2

et >
%

BN
i [ %” o7 4

NRMIASAK]
i
:é?w

55

Fxg 1 Isogal Map in Northern Part of Tokyd Bay
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Table 3 Time Required for Operation

Number of Station 11 12 13 14 15 16
Prepare for Anchorage 10 40.5 | 11 15.0 11 45.0 12 31.0 13 11.0 13 44.0 -
Begin to Anchor v 41.5 7 17.0 v 46.0 v 37.0 7 13.5 v 46.0
Begin Hoisting down the Bell 7 46.5 v 22,5 v 49.5 7 44.5 r 17.5 v 51.0
Finish Hoisting down v 51.5 v 25.0 |7 53.0 v 48.0 v 21.5 v 54.0
Finish the Observation 7 58.0 7 29.0 v 58.0 7 55.0 » 28.0 | -14 03.5
Finish Hoisting up 11 00.5 7 32.0 12 01.5 v  58.5 7 30.5 7 08.0
Finish the Depth Observation |, 15 | » 33.0 | » 150 | » 595 | 7 315 | 7 085
Start t6 Transfer fo. the Next| , 110 | » s7.0 13 04.0 | 7 35.0

Time: O’clock min.
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Table 4 Results of Observations in Northern Part of Ariake-kai (1)

WEEAER AR BB F45)

80— (290)

No.| Da H . B D o) ‘ E ‘ L T c I
: (m) (m) (m) (mgal) (mgal) (mgal) (mgal) (mgal)
March ‘ S
1 4 + 3.8 34.72 | +0.80 40.89 0.10 76.51
2 v + 4.8 39.36 | +1.08 37.30 0.21 77.95
3 Y +32.2 34.53 | +7.24 35.44 0.34 77.55
4 v + 4.6 42.55 | +1.03 35.69 0.19 79.46
5| 7 + 3.5 41.74 | +0.79 36.83 | 0.15 79.51
6 ” + 2.3 37.50 | +0.52 38.69 | 0.12 76.83
7 v + 3.5 31.80 | +0.79 42.01 0.14 74.74
8 7 + 5.6 22.17 | +1.26 | 45.77 0.12 69.32
9 ” + 4.3 28.69 | +0.97 43.16 0.13 72.95
10 v + 7.0 35.76 | +1.57 | 40.54 0.14 78.01
11| 10. | —4.0 | +1.9 | — 2.1 33.04 | —0.56 41,11 0.11 73.70
12 —85  —0.1 | — 8.6 35.57 | —2.29 |- 39.50 0.10 72.88
13 — 43 | +0.1 | — 4.2 35.93 | —=1.12 | 38.22 0.10 73.13
14 — 81 | +03 | —7.8 35,73 | —2.07. 38.16 0.10 | 71.92 | 1.Cx1
15 | — 87 | +05 | — 8.2 32,98 | —2.18 |, 39.66 | . 0.10 70.56 '
16 —11.0 | + 0.7 | —10.3 30.85 | —2.76 41.03 0.09 69.21
17 —54 | +27 | — 27 36.58 | —0.72 38.76 0.09 74.71
18| 13 —~3.0 | +04 | —26 36.26 | —0,69 37.33 0.11 73.01
19 » — 25 | 401 | —24 37.33 | —0.64 36.51 0.10 73.30
20 » — 6.6 | —0.3 | —86.9 36.53 | —1.83 | 36.74 0.10 71.54
21 r — 33| —07 | —4.0 32.69 | —1.06 36.29 0.09 68.01
- 22 7z —36 | —0.9 | —4.5 29.92 | —1.20 37.98 0.09 66.79
23 v —15.1 | — 0.4 | —15.5 20.46 | —4.12 40.55 0.09 65.98
24 p —14.1 | 4+ 0.1 | —14.0 29.93 | —3.72 39.33 | 0:09 65.54
25 ” —14.8 + 0.3 —14.5 28.99 —3.85 |- 39.67 | 0.09 64.90
26| 15 —14.5 | — 0.5 —;5.0 27.62 | —3.99 41.40 0.09 | 6512 | 1.0x1
27 » —16.3 | — 1.5 | —17.8 27.36 | —4.73 |  40.92 0.10 63.65
28 7 —9.1 | —1.9 | —11.0 '26.92 | —2.92 | 39.46 |. 0.09 63.55
29 » —6.2 | —2.1 | —8.3 20.98 | —2.21 |. 37.81 0.09 65.67
30 v —54 | —23 | —7.7{ 31.52 | —2.05 36.55° 0.08 66.10 | 1.Cx1
31| 15 —65 | —2.3 | —8.8 | 32.49 | —2.34 35.27 0.08 65.50 | 1.Cx1
32 » —33 | —2.2 | —5.5 32.58 | —1.46 35.45 0.09 66.66 | 1.CX1
33! 16 —17.1 | + 2.0 | —15.1 26.52 | ~—4.01 39.60 0.15 62.26
34 r —16.8 | + 1.5 | —15.3 29.26 | —4.07 |. '38.31 0.12 63.62 °
35| 18 — 4.6 | +1.4 | — 3.2 22.14 | —0.85 30.73 0.10 52.12 | 1.Cx1
36 v — 38| +06 | —3.2 16.50 | —0.85 29.59 | 0.11 45.35 | 1.Cx1
37| » —29 | —0.1 | —3.0 13.85 | —0.80 28.28 0.13 41.46 | 1.Cx1
38 » — 25 | —1.1 | — 3.6 25.97 | —0.96 31.92 0.11 57.04 | 1.CX1
39 P — 34 | —1.6 | —5.0 28.96 | —1.33 33.23 0.10 60.96 | 1.Cx1
40| 19 —33 | +1.2 | —21 33.89 | —0.56 35.33 0.10 68.76
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' Table 4 Results of Observations in Northern Part of Ariake-kai 2)

No.| Da H h D o 'E L T o} I
(m) _ (m) (m) (mgal) (mgal) (mgal) (mgal) (mgal)
g Mamh |5 422 —23.| 35.3 | —0.61 | 3518 | 010 | 70.03
2| » —33 | +25 | —08 | 37.83 | —0.21 | 384.11 0.11 71.84
43| — 4.2 | +15 | —27 34.3¢ | —0.72 | 33.98 | 0.10 67.70
4| —37 | +1.8 | —1.9 | 333 | —0.50 | 32.23 | 0.11 65.14
5| —~30 | +21 | —0.9 | 2569 | —0.24 | 30.68 | 0.11 56.24
6 —25 | +0 | —25 30.99 | —0.66 | 34.76 | .0.09 65.18
a7| 7 — 28 | —06 | —3.4 | 3077 | —0.90 33.42 | 0.10 63.39
48| —12.7 | — 1.7 | —14.4 30.59 | —3.83 37.47 | 0.09 64.32
49| 20 —9.7 | +1.7 | —8.0 32.96 | —2.13 33.75 | 0.09 64.67
50 v | —4.8 | 4+ 1.4 | —3.4 | 2877 | —0.90 32.25 0.10 60.22°
510 7 | —4.0 411 | —29 25.67 | —0.77 31.82 | 0.10 56.82
52| 7 —6.1 1 +05 | —5.6 20.76 | —1.49 34.85 | 0,09 63.21 | 1.Cx1
53| 7 —11.2 | +0 —11,2 31.87 | —2.98 | 36.36 0.11 65.36 |
54| 7 —14.4 | —0.9 | —15.3 32.81 | —4.07 | 37.56 | 0.09 66.39
55| 21 —51 | +1.7 || —3.4 | 19.45 | —0.90 30.83 0.12 | 49.50
56| » | —5.8 | +1.9 | —3.9 | 17.8 | —1.04 | 8213 | 0.3 | 49.08
57| » — 47 | +2.0 | —27 | 1416 | —0.72 33.33 | 0.17 46.94
58| 7 —10.2 | + 1.7 | — 8.5 22.95 | —2.26 33.83 | 0.13 54.65
59 7 —71 | +1.3 | —5.8 | 2228 | —1.54 35.40 | 0.15 56.29
60| 7 —7.6 | +0.9 | —6.7 25.03 | —1.78 | 36.71 | 0.21 60.17 | 1.Cx1
61| 21 —59  +05 | —5.4 23.45 | —1.43 37.88 | 0.26 60.16 | 1.CX1
62| 22 —55 | + 1.1 | —4.4 22.45 | —1.17 | 39.41 0.31 61.00
63| 7 | —45  +1.3 | —3.2 23.22 | —0.85 | 40.76 0.46 63.59
64| 7 —13.9 | + 1.5 | —12.4 | 26.27 | —3.20 | 41.14 | -0.20. 64.32
No. 1~No. 64

No.: Number of Station

Da : ‘Date of Observation

: Depth of the Sea at Observed Time (Veértical upward is positive)

. Height of the Sea Surface from the Mean Sea Level ( " ) )
: Depth of the Sea from the Mean Sea Level ( " ) or Height of the Station
: Observed Value ) : :

. Elevation Correction

: Latitude Correction

: Terrain Correction

: Corrected value

: Integration Control
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Fig. 2 Isogal Map in Northern Part of Ariake-kai
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