Mem. Fac. Fish. Kagoshima Univ.,
Vol. 61, pp. 1~8 (2012)

BEYR S5 LTSN B 1) 2 ME SR L D R

PILIERS ", #EHE, HSER

Confirmation of Submarine Fumarole off Yamagawa Port in Kagoshima Bay
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Abstract
Submarine fumaroles was surveyed by using echo-sounder of training ship Nansei Maru, off Yamagawa Port located at a mouth
of Kagoshima Bay in 2012 similar to a study by Fukuda et al. (2011)1). The submarine fumaroles were checked visually, when ROV
was sunk in the point where the reflective image was obtained by echo-sounder, so this approach is effective to search the submarine
fumaroles. It found by attached temperature gauge of ROV that water temperature in an upwelling of a submarine fumarole indicates
27°C which is 9°C higher than the surrounding area. Forty five points of submarine fumaroles were searched by echo-sounder. It is
found that thirty nine points of them were concentrated in the narrow area within 500m radius around location at 31°-11".7N, 130°-

40'4E (WGS).
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© Depth <40m
® 40m=Depth <60m
® 60m=Depth <80m
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Fig.1. Map showing the survey area
Circles indicate the location of the submarine fumarole

Search area
Position Latitude Longitude

A 31°-14’.50N 130°-40’.95E
B 31°-14’.50N 130°-41°.20E
C 31°-10°.50N 130°-41°.20E
D 31°-10".50N 130°-39°.85E
E 31°-11".30N 130°-39°.85E
F 31°-11".30N 130°-39°.90E
G 31°-12°.50N 130°-39°.90E
H 31°-12°.50N 130°-40°.70E
I 31°-13°.00N 130°-40°.70E
J 31°-13°.00N 130°-40°.80E

31°-13°.40N 130°-40°.80E
L 31°-13°.40N 130°-40°.95E

Table 1. Sea area surveyed by using echo-sounder
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Plate 1. Depth and temperature meter attached to the ROV
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Plate 2. The weight attached to the ROV
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No. Year/Month/Day Latitude Longitude Depth
1 2012/5/28 31°-10.533N 130°-40°.088E 83
2 2012/5/30 31°-11°.885N 130°-40’.014E 13.7
3 2012/5/30 31°-11".753N 130°-40".197E 46
4 2012/5/30 31°-11°.684N 130°-40’.196E 51.6
5 2012/5/30 31°-11".761N 130°-40".307E 55
6 2012/5/30 31°-11.921IN 130°-40".399E 47.1
7 2012/5/30 31°-11".457N 130°-40".395E 65.7
8 2012/5/30 31°-11".326N 130°-40°.394E 67.7
9 2012/5/30 31°-11".632N 130°-40".492E 63
10 2012/5/30 31°-11".721IN 130°-40".493E 55
11 2012/5/30 31°-11".812N 130°-40°.495E 55
12 2012/5/30 31°-11°.802N 130°-40.577E 62
13 2012/5/30 31°-11°.694N 130°-40.585E 64.5
14 2012/5/30 31°-11".644N 130°-40’.589E 66.2
15 2012/5/30 31°-117.592N 130°-40.589E 65.4
16 2012/5/31 31°-11".936N 130°-40°.134E 33.7
17 2012/5/31 31°-11°.874N 130°-40".135E 30.2
18 2012/5/31 31°-11".766N 130°-40°.137E 40.8
19 2012/5/31 31°-11°.398N 130°-40°.322E 67.1
20 2012/5/31 31°-11".759N 130°-40.765E 50
21 2012/5/31 31°-11°.928N 130°-40.346E 46.5
22 2012/6/4 31°-117.684N 130°-40.552E 62.2
23 2012/6/4 31°-11".650N 130°-40".503E 63.6
24 2012/6/4 31°-10°.535N 130°-40°.106E 86.3
25 2012/6/4 31°-11".382N 130°-40°.333E 66
26 2012/6/4 31°-11".495N 130°-40".335E 58
27 2012/6/4 31°-11°.429N 130°-40".340E 50
28 2012/6/4 31°-11".746N 130°-40°.339E 52
29 2012/6/5 31°-10".160N 130°-39".661E 92.9
30 2012/6/5 31°-09°.732N 130°-39°.255E 96.3
31 2012/6/5 31°-12°.025N 130°-40°.714E 56
32 2012/6/5 31°-12°.157N 130°-40°.713E 50.2
33 2012/6/5 31°-12°.725N 130°-38°.192E 45
34 2012/6/14 31°-14°.707N 130°-41’.215E 59
35 2012/6/28 31°-11°.511IN 130°-40°.439E 65
36 2012/7/6 31°-11°.296N 130°-40°.225E 70
37 2012/7/10 31°-11".610N 130°-40".534E 63
38 2012/7/10 31°-11°.640N 130°-40°.568E 64
39 2012/7/10 31°-11".353N 130°-40".404E 66
40 2012/7/10 31°-117.432N 130°-40".349E 65
41 2012/7/10 31°-11°.912N 130°-40°.335E 49
42 2012/8/23 31°-10°.49IN 130°-40°.045E 89
43 2012/8/23 31°-11°.744N 130°-40".153E 43
44 2012/8/23 31°-11°.803N 130°-40°.248E 50
45 2012/8/23 31°-11°.682N 130°-40’.248E 55

Table 2. Position of the submarine fumaroles were detected by echo-sounder
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Plate 3. Image from echo-sounder depth of 63m Plate 4. Image from echo-sounder depth of 50m ~ 60m

Plate 5. Image from echo-sounder depth of 68m Plate 6. Image from echo-sounder depth of 83m
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Plate 7. Echo-sounder image right above a fumarole Plate 8. Echo-sounder image right above a fumarole
(1 minute and 15seconds) (1 minute)

Plate 9. White sediment image from ROV video record Plate 10. Short distance view of white sediment image from ROV
Turn off the lights video record
Turn off the lights

Plate 11. Bubbles image spouting from fumarole from ROV video Plate 12. Image of sway from fumarole from ROV video record
record Turn on the lights
Turn off the lights
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Plate 13. Small vents image around fumarole from ROV video record

Turn on the lights
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Fig.2. Depth and temperature in the submarine fumarole
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