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Temporal change in chemical composition of seawater around

Nishinoshima volcano according to volcanic activity "
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Abstract

Nishinoshima volcano on the Izu-Ogasawara volcanic front began intense volcanic activity in November
2013 after approximately 40 years of quiescence. The Japan Coast Guard investigated the chemical
compositions of the seawater around Nishinoshima to monitor temporal and spatial variations related to
the volcanic activity. Seawater sampling was conducted by the S/V Shoyo and the autonomous survey
vehicle (ASV) Manbo II in June-July 2015 and by S/V Shoyo in May 2016.

There were no remarkable azimuthal dependence of variation in pH values and the concentration of F, Cl
and SO, of the seawater samples collected in 2015 and 2016. Most pH values of the seawater samples
collected in 2015 were about 8.0 and significantly lower than the pH of the reference seawater sampled far
from Nishinoshima. On the other hand, the pH values of all the seawater samples collected in 2016 were
about the same value as that of the reference point. This suggests that the influence by the acidic
hydrothermal water emissions from Nishinoshima appeared over a wide area around Nishinoshima in
2015 and that the influence in 2016 was reduced.
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Fig.1. (a) Position of Nishinoshima volcano on Izu-Ogasawara island arc. (b) Bathymetric map around

Nishinoshima volcano.
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Fig. 2. Volcanic activity of Nishinoshima volcano. (a) Nov. 20, 2013, (b) Nov. 22, 2013. (c) Aug. 26, 2014, (d) Nov. 17,

2015, (e) Nov. 25, 2016 and (f) May 2, 2017.
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Fig. 3. Positions of sampling points (a) and reference points (b). Red and blue dots correspond to the surveys in
2015 and 2016, respectively.
3. WK (a) BLUZHREOME (b). AR 2015 4, FAUE 2016 £ OHRK R EZRT.

Table 1. Result of seawater sampling in June-July 2015.
1. 20154F 6 H -7 HERAKFA I HER.

Fhas | EWE BE HEE pH F [ppm] Cl [ppm] s0z[ppm] | F/ONI0*EILEE) | cl/sosE|ILLE)

0 2015/6/26 27-15.35N 140-52 90E 7.98 1.39 18500 2600 1.37 19.7

2015/6/26 27-15.38N 140-52.27E 8.00 1.57 18400 2630 1.59 18¢%
2 2015/6/26 27-14 18N 140-52 52E 7.95 1.13 15500 2620 L1 195
3 2015/6/26 27-13.94N 140-52 92E 7.97 1.38 19200 2620 1.34 198
4 2015/6/29 27-14 76N 140-53 61E 811 1.37 19100 2630 134 19.7
5 2015/6/29 27-15.08N 140-53 43E 8.10 1.39 18500 2630 37 19.4
5] 2015/6/29 27-15.37N 140-52 86E B.06 1.37 19600 2650 131 200
7 2015/6/29 27-15.34N 140-52 O5E 301 1.35 19200 2560 G P 203
8 2015/6/30 27-15.32N 140-53 28E 7.97 1.3% 19600 2620 1.33 20.2
k] 2015/6/30 27-14 99N 140-52 02E B.01 1.35 19800 2620 1.27 204
10 2015/6/30 27-14 6EN 140-52 O5E 8.01 1.35 19800 2630 1.27 204
11 2015/6/30 27-14 37N 140-52 11E 8.00 1.34 19700 2630 127 203
12 2015/7/1 27-15.38N 140-52 46E 7.91 1.34 17400 2600 1.44 18.1
13 2015/7/1 27-14 41N 140-52 23E 8.02 1.35 18300 2610 158 19.0
14 2015/7/1 27-14 02N 140-52 93E 8.00 1.27 18300 2600 1.30 19.0
15 2015/7/1 27-14 16N 140-53 25E 8.00 1.35 15300 2610 1.38 19.0
16 2015/7/1 27-14 44N 140-53 37E 7.99 1.25 12400 2580 127 193
17 2015/7/3 27-1551N 140-52 39E 8.01 1.27 13400 2620 179 19.0
138 2015/7/3 27-15.69N 140-52 41E 8.10 1.27 19100 2620 1.24 19.7
19 2015/7/3 27-15 47N 140-51 86E 303 1.3 138200 2610 143 1890
20 2015/7/3 27-15.58N 140-53 34E 301 1.27 18900 2580 126 198
21 2015/6/27 27-04 9N 141-7.7E 8.20 1.3% 19900 2580 131 208
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Table 2. Result of seawater sampling in May 2016.
# 2. 2016 4 5 BRI A AT G A

FkmE | N HE EE FURC] pH Flpprn] | Cllppm] |504[ppm]| F/CI(10*E)L LB | cl/sodENLLE)
W51 2016/5/6 | 27-15.56N | 140-52.29E 243 B.23 143 19500 2710 1.37 19.5
Wws2 2016/5/6 | 27-15.52N | 140-53.16E 23.9 B.18 1.66 19700 2690 1.57 19.8
W53 2016/5/6 | 27-14.96M | 140-53.71E 24.0 B.19 1.68 19400 2720 162 19.3
Ws4 2016/5/6 | 27-14.24N | 140-53.71E 237 B.23 1.68 19700 2700 1.59 19.7
W55 2016/5/6 | 27-13.73N | 140-53.13E 246 B.22 1.56 19800 2720 147 19.7
W56 2016/5/6 | 27-13.7an | 140-52 38E 246 B.21 1.54 19800 2720 145 19.7
W57 2016/5/6 | 27-14.28N | 140-51.76E 244 B.24 1.57 19900 2720 1.47 19.8
W58 2016/5/6 | 27-15.02N | 140-51.67E 245 B.23 1.56 19500 2720 146 19.8

WSICG | 2016/5/6 | 27-12.02N | 140-55.60E 243 B.22 1.47 19800 2730 1.39 19.6
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Fig. 4. Seawater composition around Nishinoshima volcano. (a) pH, F concentrations, Cl concentrations, (b) SO,

concentrations, F/Cl molar ratios, Cl/SO, molar ratios. Red and blue dots correspond with analysis results

on each sampling point from 2015 and 2016 respectively. Red and blue lines correspond with analysis results

on each reference points from 2015 and 2016 respectively. Green line indicates the seawater composition

based on Chronological Scientific Tables.
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Fig. 5. Seawater composition around Nishinoshima volcano. (a) F/Cl molar ratio, (b) Cl/SO, molar ratio. Red and
blue dots correspond with analysis results from 2015 and 2016 respectively. Red and blue lines correspond
with analysis results on each reference points from 2015 and 2016 respectively.
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Fig. 6. Volcanic activity of Nishinoshima. (a) June 27, 2015, (b) May 6, 2016.
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Fig. 7. Volcanic activity of Nishinoshima on June 18,
2015.
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Fig. 8. Schematic image of hydrothermal change in seawater composition.

8. Tz KIS S5 BUKHRZALD A 2 — 2.

- 108 -



Temporal change in chemical composition of seawater around Nishinoshima

ARTRE - DI = - ISP - WG H 83 - B
b4 (2015) V2 K KL oD G A A e s R
(EH), HAKIF 2 2015 4 AKF R 2 il
Tk, 183

E 2R3 de (2015) BERRAE R P K 28 4,
1098pp, AL HIAR, HLUAE.

£ F

2013 4 11 H 2y 40 4F 5 0 126 56 2 KILHG B
Z B L7209 2 5 O s BT, 2015 4F 6
—7H & 2016 45 HIZHRAKIA 2 F0E L7z, 74
DN R UKIE B 2 4 D R LT w7z 2015 4F
ARSI, BEORERKIUT ADE R # %
72 BORA R RIS S TWz, Zoko Xl
WG By 25k BE A T B - 72 2016 £ AR, K
HE N TV 22BUKIZREIRO KILT 2 D58 % 5 <
ZFTBLT, TORHELZFL AP LTV
ZENbhoTz.

- 109 -



