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TasrLe VII. Volume Density of Lavas and Bombs of
Swanose-jima and Nakano-shima.

Lava.
Volume Density
] Volume of Bombs.
Locality. . Density. .
Swanose-jima.
2.76 2.57
Lava pieces recently projected, found at the 2.76 244
vieinity of Trigonometrical Point. : 9,69 943
2.54 2.32
1813 (A b+4E) lava flow, at Akazome-ura 2.58 287
(HRGeTh)- ‘ ) 2.27 175
‘ /- 2.67 231 (mean.)
Lava forming the wall of 1813 (3¢4b48) { 2.56
craterlet. ‘
' 2.60 (mean.)
Nakano-shima.
- 2.60 2.67
2.56 : 2.60
2.58 (mean.) 2.46
Lava forming the wall of the old crater. 2.32
' ’ 2.10
1.67
2.30 (mean.)

Chai)ter Vil Heating Effect of the Submerged
Lava Flows on the Sea Waler.

44. Surface sea-water température before the eruption. The
Kagoshima meteorological observatory carried on, from 1910 to
1912, the observation of the surface sea-water temperature at the quay

of the Kagoshima harbour, the measurement having been made
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once every day at 10 a.m. The S-déily mean values during these
three years are given in Table IX, from which it will be seen that
the absolutely highest and lowest températures were respectively
29°.8 (in Aug. 1912) and 14°.4 C (in Feb. 1911 and 1912).

45. Annual variation of surface sea-water tem pérature before
the eruption. Table VIII, which has been compiled from Table
IX, gives the mean monthly values of the sea-water temperature at
the quay of the Kagoshima harbour, for the years 1910-1912. The
mean high temperatures of 27°.2, 28°.3, and 26°.6 C occurred res-
pectively in July, August, and September, and the mean lowest
temperatuies of 15°.3, 15°.0, and 15°.3 C respectively in January,
February, and March ; the extreme difference being 13°.3 C. The
changes due tu the annual 'varia“cion must of cours;e be taken ac-
count of in the consideration of the temperature increase of the
sea-water around Sakura-jima caused by the inflow of the recent

lava streams.

Tasue VIIL.  Mean Monthly Temperature of the Surface
Sea-Water in Kagoshima ‘Harbour, 1910-1912.

Yeart o0 | 1011 | 1912 | Mean. x&“‘ 1910 | 1911 | 1912 | Mean.
Month,™ | - \ ‘Month. ™| | -
T — | 15°3C | 15%3C | 15°30| VII | 27730 | #m1c | 2r3C | 27020
I | — |15°0 |14°9 |15°%0 | VIII |29 |27°5 | 20°6 | 28°3
il — |16 150 | 15°3 X 25°9 | 27°1 | 26°8 | 26°6:
v 17220 | 182 | 16°4 | 1798 X 23°4 | 23°.2 | 23°3 | 23°3
Voo |aca (196 1978 [ 19°9 | X1 20°8 | 19°8 | 20°7 | 20°4
VI 93°0 |22°00 | 237 | 23°2 XIT | 17°.2 . 17°0 | 183 | 17°5
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TapLe IX. 5-daily Mean Temperature of the Surface Sea-
water in Kagoshima Harbour, 1910-1912.

' | < Year.
wr' 1910 | 1911 | 1912 | Mean. %" 1910 | 1011 | 1912 | Mean.
Date. . : Date. ‘
. o
-5 | — 1161¢C 159¢C| 1600 . . . .
, 2125 | 21.6C| 22.6C | 2)1C| 208C
6-10 | — | 156. | 158 [157 | V ~
\ 25-30 | 2L7 | 2L1 |204 | 3L1
-1 | — 1153 | 154 |153 |
1
1620 | — |148 | 152 | 150 31-4 | 229, 214 |220 | 221
21-25 | — |151 |154 |152 5-9 223 | 225 |225 | 224
26-30 | — (150 145 | 147 1014 | 217 | 225 |239 | 224
31- 4 — 153 | 144 | 148 VI | 15-19 231 | 233 —_ 23.2
5-9 | — 149 | 149 |149 | 20-24 | 236 | 22.6 | 205 | 246
10-14 | — 154 |152 |153 25-29 | 242 | 239 | 243 | 241
11
15-19 .| — | 156 | 148 |152 80-4 | 253 |285 255 | 248
202k | — | 144 | 148 | 146 5-9 258 [250 258 | 259
25-1 | — |149 [152 |15.0 | 10-14 | 27.0 |27.3 |231 | 288
2.6 | — |18 183 150 15-19 | 282 | 281 |278 | 280
_ | VI
7411 | — |152 | 151 |15.1 ‘ 2024 236 | 289 | 232 | 28.6
1216 | — |157 |148 | 152 2520 | 278 |27.8 |27.6 | 277
I o
Cl1r-2l | — 156 | 147 | 151 30-3 | 235 |27.5 |202 | 23.4
2226 | — |156 |146 |151 | a8 231 |orr 297 | gy
27-31 | — |172 |155 | 163 9-13 | 276 | 273 |296 23.2
-5 | — |15 |10 162 | 1418 | 275 | 269 | 296 | 280
o VIII
6-10 | 159C| 181 |149 |163 | 19-23 | 274 |278 | 298 | 233
, 11-15 | 165 | 184 |[153 | 167 21-23 | 231 278 | 295 23.5
1y , v ,
16-20 | 170 | 180 |169 | 173 29-2 | 291 |27.8 |21 | 235
21-25 | 183 |186 | 178 |18.2 3.7 lazr l276 |202 | 282
25-80 | 182 | 187 | 187 | 185 ' 812 [27.1 |275 (232 | 276
1-5 (177 |181 |188 |182 18-17 | 274 | 273 |231 | 239
IX '
6-10 | 225 |184 |193 | 19.4 18-22 [ 250 [27.0 |29 | 253
v | -
11-15 199 |198 | 193 | 197 23-27 |.25.0 | 235 |233 25.9
16-20 | 205 | 196 |2)6 |2)2 23-2 | 255 |252 |238 | 252
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TasrLe IX. (Continued.)

o Yeér Year
\ "| 1910 | 1911 | 1912 | Mean. \ 1910 | 1911 | 1912 | Mean.
Date. S o Date. , P
. [+ (<] o e} [« [+ o (<]
3-7 |246C|249C|242C|246C 17-21 | 20.3C|19.8C| 19.8C| 20.0C
8-12 | 237 |237 |234 |236 XI | 22-26 | 202 |186 |19.2 19.3
18-1° | 233 |232 /231 |@232 o7-1 [ 194 |183 |193 | 190
X ,
18-22 | 22.9 22.7 22.9 22.8 2-6 | 18.2 18.2 19.0 18.5
23-27 | 226 |21.8 |229 |22.4- 711 | 176 | 17.6 | 184 | 17.9
28-1 | 228 |213 |227 |221 12-16 |17.1 | 168 | 185 17.5
XII
2-6 |220 |21.2 |224 |29 17-21 | 168 | 167 | 183 17.3
XI | 7-11 |21.3 |20.1 |216 |210 22-26 | 16.4 | 16.3 | 18.3 17.0
12-16 | 214 |20 | 210 |20.9 | 27-81 | 164 |159 |17.5 16.6

46. Surface sea:-water temperature in and outside the harbour
of Kagoshima. From the comparative list in Table X based on my
obs’ervaitions.(iarried on in 1914 and 1915, it will be seen that, so -
far as the méasurements in Jan., April, May, Sept., and Oct. are
concerned, the surface sea-water temperature at the quay Was
nearly equal to those in and just outside the harbour, in Ka.goshima

Strait, and along the N.W. coast of Sakura-jima.

TasLe X. Comparison of Surface Sea-Water Temperatures
“in and out of the Kagoshima Harbour.

Quay. | Vihin the | Withoutthe n Kagoshinel (i 'Rajn;
: (Sakura-jima.)
Jan. 16th, 1914, 18.°0 C '
. 18th, _ - - — 1 1e7c
.o23ed, ,, | . = B . C172
April 8th, 16.5 — 1720 C 16.°8 C* -
» o 9th, 16.4 — - 165 | —
s C1th o, — 16.°6 C* 17.0 16.6% 16.6%
. 12th, — 16.5 16.5% | e | =
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TABLE X (Continued.)

T Place Quay. | Within the | Without the In Kagoshima Coast of Take
~ Date. \ J Harbour. Harhour. . Stralt. (S akura—%ima.)
" April 15th, 1914. — — 167 C 167 © —
o, 17th, L, 165 C — — 16.4 .
Sept. 23rd, ,, — 1 . es0rC 25.6 26.1% —
Oct. 1st, — 245 - 25.0 25.0* 245 C
, 3rd, _ 247 - 248 249* | 250
April 20th, 1915, — — — 17.3* —
, 30th, , — 17.4% 16.6% 16.6% —
May 5th, - o 18.2 185 188
, 6th, — 17.1% 17.6% 17.6% -
(*)......Mean of two or more observations.

The tables given at the end of this Chapter contain the
results of the measurements of the surface sea-watéf tempera-
ture, which I have carried on around Sakura-jima on the different
occasions after the eruption of 1914. | |

| 47. Surface sea~water temperature in Kagoshima' harbour
before and after the eruption. In Table XI are given the sqa-water
temperatures measured at the quay of, or in, the harbour of Kago-
‘ shima after the eruption of 1914 ; the figures enclosed in brackets
being the corresponding temperatures taken from the list (Table IX)
of the 5-daily means observed at the quay during 1910, 1911, and
1912. It scems that the water in the harbour was, in the latter half
of January 1914, some 1°§ or 2°C warmer than in the similar epoch
in the 3 previous years. The water temperature during April,
Sept., and Oct., in 1914, was almost exactly identical to that in
the ordinary yQalis. Again, in April and May, 1915, there was no
indication whatever of any unusual heating effect on the harbour
water to be traced to the eruption. It is superflous to remark that
the indication of high values of the water temperature in Sept. 1914

(A

~was due to the annual variation of the latter considered in § 45.
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Tasre XI. Comparison of Surface Sea-water Temperatures in
Kagoshima Harbour before and after the Eruption of 1914.

(The mean temperature in 1910-12 is enclosed in brackets.)

1914. 1915.

Jan. - April. Sept. Oct. April, . ‘ May. .

Y

24.°5 C
(24.9)
24.7

CU B W D

17.°7C (18.8)

17.°4*

16.°5 C (16.°3)
16.4

© W g S

1| 16.6%
12 165  (16.5)

16 | 18.°0C (15.°2)
17| 165  (17.°2)
18 | 16.7% (15.°0)
19
20

21
22 |
23 (172 (15°2) | 26.°C* (26.°1)
24
25

26
27
28 _ § ,
29 1 17.°3*% (18.°3)
30 | - ‘ 17.4*
31 | — — o —

(*), Mean deduced from two or more measurements. _
48. Sea water temperature below the surface. The follow-
ing table gives the results of the measurement of the sea water
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temperature at and below the surface made by the author in con-
junction with Mr. Y. Katsuno, of the Kagoshima meteorclogical

observatory, with a deep-sea thermometer, on April 15th, 1914.

Temperature | Corresponding Surface:

Place of Observation. Water Depth. ' “at Bottom. Temperature:
i) Middle of Kagoshima Strait. | 16 fathoms. 18°.0C 17°8 C

(ii) Kagoshima Strait, 3 km from o
tke lava coast, near the new 28 : 18°.5 20°.0; 20°.4
Karasu-jima Bay. '

'iji) Near the lava coast, in the

1 o o 10 . 9Fo . o
now Karasojima Bay. 273 23°.0 24°.5 5 26°.0 ; 27°.0; 30°5
(iv) Nearto (iiil. = . 1 16°.5 21°.0
gv) 100 m off the new lava coast
of Arimra, where gases buh- o °
bled up from the submerged 18 18°5. 18°7
lava mass. ’

In (i), (ii), and (v), the water temperature at the bottom, 16 to 28
fathoms in depth, was materially the same as that at the surface;

probably due in the first two cases, to the existence of sufficient
tidal currents, and in the last to the convection movements among
the sea water. In (ii,i), where the heating ‘effect‘ of the lavas was
marked, the bottom temperature was of course much lower than
the surface one; the difference being already clear at the depth of
1 fathom as in (iv). On April 12th, 1914, the sea surface in the
shallow Yubama (Yunohama) bay, close to the Arimra lava termi-
nus, was high in temperature and sufficiently warm for the swim-

mer, who could, however, feel .with feet much colder water below.’
49. Heating of the sea water due to the eastern lava field.
As described in § 39, the surface sea-water temperature at the two

¢

ends of the contact line of the Seto ‘‘strait’’ (isthmus) lava was

high, the difference over that in Kagoshima Strait being approxi-
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mately 73.°5 C in April 1914, and 62°.5 to 71°.6 C in Sept. 1914
and April 1915, as follows: — '

Dat Temperature at E. end of Temperature at W. end of
e Seto Contact Line. Seto Contact Line.
April 12th, 1914, 735 O+ T, —
Sept. 25th, 625 4T, 66°4 C+ T,
April 25th, 1915, 64°.7 +T, C71%6 4T,

{(T,=Corresponding temperature of the surface sea-water in Kagoshima Strait.

The temperature‘ excess for the Seto strait, while still unclosed,
on Jan. 23rd, 1914, was 32° C; and that for the Ushine bay, or the
portion of the sea enclosed between the Seto strait '’ lava stream
and the Ushine coast of Osumi, was brought down to 8°.1 to 10°.5
in April 1914 and May 1915, although spots of higher temperatures
existed quite close to some of the new lava islets.” From these facts,
we can easily suppose that the area of the marked increase in the
water temperature must have been limited in extension, and, as will
be seen from Table XII (i), the sea water around the north-western
coast of Sakura-jima was practically uniform in tempéramre from
Kagoshima to Komen and Uranomae, in April 1914; to Omoe-zaki
and Krokami or Nagasaki-hana, in Oct. 1914—May 1915; the
~ radial distances from Seto to the limit of the constant temperature
being in these two epochs I'espectiveiy oilly about 5% and 3 (or even
1-%—) km. On Jan. 23rd an’d'Aprﬂ-llth,l 1914, the amounts of the
increase of the temperature at the neighbourhood of Moe-jima,
Omoe-zaki, and Krokami, over that at the Kagoshima strait were
2°.3 and 1°.1 to 3°0 respectively.

Turning our attention to the sea around the S.W. and 8. coast
~of Sakura-jima, we see, from Table XII (11), that on Jan. 24th,

1914, the temperature off the Cape Moe-zaki was 12° C higher than
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in Kagoshima Strait. In April 1914 to April 1915, the differ-
ence was reduced to 0°.8 to 2°.1 ¢; while the corresponding
quantity fof the sea-water off Kwannon-zaki and Furusato during
the same time interval, was only slightly larger, namely, 1°.0
to 3°.8 C. According to the observations on April 29th, 1915, the
temperature was practically uniform throughout the whole sea route
between Furusato and Kagoshima. Again, the temperature along
the S.W. coast of Sakkabira (Osumi) was, in April 1914, from 14°.5
to 19°.3 C higher than that in Kagoshima Strait; this difference
being reduced in April 1915 to only about 2°.0. With regard to
the temperature distribution off the S. coast of Sakura-jima, the
islet of Oko-jima and the cape of Moe-zaki seem to have formed
the boundary of the area of warmer water, its radial distance from
the Arimra lavas being about 5 to 53 km. |
, | On the whole, the heating effect of the lavas in question was
more powerful and lasting than those on the western side, owing to
their long-sustained activity, progress, and remarkable submarine
extension. The influence of the latter circumstance can well be
seen from the observations on Sept. 26th, 1914, illustrated in fig.
118.  Thus, the temperature, which was on that day 27.3 to 27.9.
at the coast between Tarumizu and Arazaki, was increased to 29.7
at a distance of $ km to the S.W. of the islet of Eno-shima, this
locality being quite close to the southern end of the submerged
lava streams. Thence, across over the latter, the temperatﬁre
was gradually increased to 57° or 57°.5 along the lava coast itself.
In fig. 118 is indicated the approximate areas for April, 1914,
in which the temperature of the surface sea-water was decidedly
higher, say, by 2° or so, than that in Kagoshinﬁa Strait ; these form-
ing a sort of semi-circular ring about the south-eéastern half of

Sakura-jima, of maximum distance of 3 to 3% km from the original
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coast of Arimra. besides a detachment rLbout the W.

F. Omori:

of the Yokoyama lava area.

Tasre XII.

and S. coasts

Comparison of Surface Water l’emperature% in

different parts of the sea around Sakura-jima.

(1.) From Kagoshima Harbour to Krokami and Seto off the . Coast ot Sakura-jima.
Sea Area of No Temperature Varia- Tgfés:;:?ﬁoi?" Temperature
Date. tion, stretching from Kagoshima, S (_)nio ki Increase near
Harbour to pma, oTEakl, Seto.

or Krokami, "

392°.0 C {Seﬁn Strait

Jan. 23rd, 1914 ... 2°3C SO booansed.
April 11th, ,, | Komen and Uranomae. 1°.1—8%0 8.1 {%ﬁhﬁ;g il
Oct. 2nd, ,, | Moe-jima, Omoe-zaki, Krokami. — —

May 4th, 19‘15. Komen, Omoe-zaki, Krokami, | 10°.5 (Do.)

»  Bth, ,, | Komen, Omoe-zaki, Nagasaki-hana. — 25°1 {g{,gﬁg&%‘?w
(xx.) From Kagoshima Harbour to Furusato and Seto off the 8. Coast of Sakura-jima.
t
Sea Area of approximately Temperature Increase a
: s P,
Date. vNO ’len_nperature Varlafilon, s s Kwannon- « Coast of
, stretching from Kagoshima Nojiri; sali: Osumi
-+ Harbour to Moe-zaki. Furusato. | (Sakkabira).
Jan. 24th, 1914, About 12° C. — —
April 9th, ,, | Oko-jima. 0°.8—1°.4 —2°0C | —
10.5 o o o o ’
»  12th, 0°3_1°0 2°.5—3°.8 14°.5-18°0C.
» 18th, , — 1°.9-38°2 19°.3
»  17th, 1°.1-2°1 — -
April 25th, 1915, - 1°.0--2°.0 appry.|  2°,0 appr
5 29th, |, Furusato. 0°.0 0°.0 -

. 30, S_urfaee sea~water temperature along the lmrder_of' the
western lava field. (Table XIII.) Any marked heating effect of the

western lava field, whose progressive movement was practically
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brought to end in the course of a few weeks after the commence-
ment of the eruption, and which had no extensive submergence
on account of the shallowness of the strait water, seems to have
been limited to the immediate neighbourhood of the lava coast.
- Thus, according to the observations made in April 1914 to May
1915, the water temperature at the N.W. corner of Hakamagoshi,
600 m distant from the N. lava coast, was always almost exactly
equal to that at the middle of Kagoshima Strait. Again, on April
15th, 1914, the temperature at a distance of 500 m from the W.
coast of the lava field was 20°.4, indicating an increase of nearly 4°
over that of the mid-strait water.  As the temperature close to the
same coast on the 17th of that month was 25°.0, or nearly 9° higher
't,han at the centre of the strait, we may suppose the heating effect,
even in the narrowest part of the latter, to have been reduced
probably at a distance of less than 1 km from the lava coast already
to a degree eQual to that in the Kagoshima harbour. |
The highest water temperature of 40° C was observed on April
9th, 1914, over the submerged lava boundary at the S.W. end;
this being about 23°.3 higher than at the middle of the strait. The
temperature was also high, with the maximum indication of 35°.7,
on the 15th of the same month in the Karasu-jima bay on the
S.W. coast of the lava field, amounting to an increase of 19°.0 over
‘that of the outside sea water. According to the measurement on
April 29th, ]915; the extra heating effect in the same portion of
the sea was completely cancelled, while the highest temperature in
a long narrow inlet of length = 550 ft., and of mouth opening = 60
ft., at the bottom of the bay in question, was only 25°3, or 8°.3
higher than in the strait. These comparisons indicate that, in the
course of the 1 year between April 1914 and April 1915, the tem-

perature of water at the S.W. or warmest portion of the lava coast
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was reduced by the amount of about 11° to 15° C.  Along the W.
lava coast, the témperature decrease during the same time interval

was approximately 9° C.

Tasre XIII. Comparison of Surface Sea-water Temperature
in Kagoshima Strait with that along the Coast of the
Western Lava Field.

Middle of [Beach at N.'W.

Date, Kagoshima Corner of Along the Border of the Lava Field.
Strait. Hakamayoshi.
Alpril 8th, 1914. | 1677* C 165 C - — .

fClose to the S W, end I: 17°5;17°.0; 26°0;

R 16.7% : - 185°.2; 35°.0; 88°.0; 40°.0 C.
500 m from the W. coast : 20°4; 20°0. '
,» 15th, 16.7 — Along the chord of the bay at S.W. coast:
24°.5 ; 26°.0 ; 27°.0 ; 830%.5; 35°.7.
» 17th, 16.4 ‘I — 1 Close to the W. coast £: 20°0; 25°0.
Sept. 23rd, ,, 26.1% 26.0 —

former Karasu-jima: 18°7; 20°3; 21°8;

{In the long narrow islet near the site of the
23°.5; 24°.5; 24°.8; 25°.0; 25°.3.

April 20th, 1915.|  17.0* —

,  30th, ., » 16.9* 16.7% Close to the W.coast £: 16°.3;16°4; 16°5.
May 6th, ,, 17.6% 17.5 —

(*)...... Mean deduced from two or more measurements..

(Fho.o.. Over the submerged lava boundary.

51. Temperature of hot spring, ete. For the sake Of com-
parison I give next the results of the temperature measurements
made of the hot springs or warm beach rivulets at Furusato and

Yunohama (Yubama).
(A) Observations at Furusato.
(i.) Hot spring of Furusato. This is located at the
beach and is in communication'\ivith the sea water in:- some way,

so that the rise and fall of its level is governed by those of the
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tide. It had previous to the recent eruption a temperature of
about 44° to 46°C.  According to the measurements made after
the commencement of the eruption the hot-spring temperature
was as follows :— ‘ J
Jan. 20th, 1914. ... ... ... ... ... 44°C
» 24th, ,, ... ... ... .. ... 43°C (Air temp.=13° C).
(ii.) Hot-water well. The well is situated close above the
last-mentioned hot spring, and the water, which has a salty and
carbonic-acid taste, is about 3 metres in depth, and rises and falls
in relation to the tide. The hot-water temperature, after the

eruption, was as follows : —

Well Tempr. Air Tempr. Sea-Water Tempr.
April 21st, 1915; 10X am. 46°.6 C 18°.5 C 20°.5 C
o o 18°.0 .
, 27th, ,, ;  — 45°.3 ey 212
, 28th, ,, ;820 am. 45°8 - 2107

(B) Observations at Yunohama, (Yubama, or Moto-Arimra).

(iii.) Beach rivulets. At Yunohama warm waters with a
highly carbonic acid taste were bubbling up from many points in
the sandy beach, sometimes resulting in a shallow streamlet 1
foot or so in width. The temperature was as follows : — |

Sept. 27th, 1914.... ... .. ... .. ... .. 4°5C

. 5 37°5
Aprllzlst, 1915.... ... ... o o L {430.0
L oTth, ,, (1A pan)e. .. o .. .. 39T

(iv.) Hot-water well. The warm water in a well near the
beach, 4 metres deep, had the temperature of 35°to 36° C :—
April 21st, 1915, ... ... ... 853 C (Air temp.=19°0 C).
» ,  27th, ,, ... ... .. 38350 (o, 22°5 ).
(v.) Water issuing from under lavas. At the time of the
author’s visit to Sakura-jima in Sept. 1914, there was along the
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beach a-small rivulet issuing from two caves.or tunnels, 1 metre in
diameter, at the foot of a transverse branch of the lava stream,
whose: water was hot and had a salty and carbonic acid taste.

The temperature was : —
Sept. 27th, 1914. ... ... ... ... 60°.8; 62°.0 C.

At the time of my visit in April 1915, the rivulet in question
‘did no longer exist, having been buried under the advancing “‘ 2nd |
stage’’ lava streams. |

From the above it seems that the hot spring at IFurusato, whose
temperature was not much different from 45°C both before and
after the eruption, was not affected by the latter at all. It may be
that the new production of, or a change in, hot springs and fumar-
oles, which often, if not always, precedes or accompanies a strong
volcanic outburst, is sometimes quite localized and limited to the
immediate neighbourhood of the zone of craterlets or their exten-
‘sions; the village of Furusato being situated comparatively far out
of the centres of the recent voleanic disturbances. The temperature
of the Furusato hot spring was the same as that of the well close
by ; the warm waters in the beach of Yunohama (Yubama) also

having a nearly equal temperature.

Tapre XIV. Surface Water Temperature measured in
different parts of the Sea around Sakura-j Juna
Jan. 16th 1914, to May 16th, 1915.

Time. Sea-water Temperature. Localigy.

January 16th, 1914. .
2.00 pm. 180C" ‘ At the quay, Kagoshima.
3.30 . 35.0 ' Near the North entrance of Seto Strait.




Fig. 18. Map of Sakura-jima showing the Sea Area, the Temperature of whose Surface Water
was affected by the Eruption of 1914.

The red curves A, B, and C mark the approximate boundary of the sea-surface whose tempera- PL. XL/ VIII.
ture was, in Jan.—April, 1914, higher than in the preceding ordinary years. The red figures
indicate in centigrade the surface-water temperature on Sept. 20th, 1914, at different points

between Eno-shima (near Tarumizu) and the S.E. lava coast of Sakura-jima.
_0“ W\[ » m Iand IT mark the new lava coasts in Sept. 1914, TII indicating the submerged lava area on the S.E. side,
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Middle of Kagoshima Strait.

‘Time. Sea-water Temperature. " Locality.
Jan. 18th, 1914
) o
16.7C e ’
10 a.m. (air: 17.5) Coast of Take.
16.6
Jan. 23rd, 1914.
11.30 a.m. 172 Coast of Fujino.
19.5. Between Moe-jima and Omoe-zaki, ’
19.5 In Krokami Bay.
24.0
325
49.0 Soviiien At the N. entrance of Seto Strait.
46.5
45.5
Jan. 24th, 1914. ‘
205 At the coast of Nojiri.
April 8th, 1914.
8.15 a.m. 16.05 (Sbif : 11‘.)8) At the guay, Kagoshima.
S 17.0 Outside the harbour.
16.5 In Kagoshima Strait.
8.30 17.0
8.40 165  (air: 118) ,
8.45 16.7 Near the Hakamagoshi coast.
" 7.0 » ”
8.52 165  (air: 12.0) At Hakamagoshi heach. ,
6.05 p.m. 165  (air: 11:5> ﬁﬁ;a:tsmall distance from the Hakamagoshi
6.12. 17.0 Middle of Kagoshima Strait.
April 9th, 1914.
8.0) a.m.. 164 (air: 13.05) At the quay, Kagoshima,
8.30 16.5
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Time. Sea-water Temperature. Locality.
April 9th, 1914. (Cont.)
8.50 a.m. 168 C (air: 135 C) Between Oko-jima and the lava area.
9.00 17.9 ' At Moe-zaki.
9.10 17.8 At Kwannon-zaki.
9.15 18.0 Do.
9.20 18.0 (air: 13:’5) Further on.
9.40 18.0 In Furusato, Bay (20°.5 to 21°.0 at Furusato
. {beach, owing to the existence of the hot
spring there.)
4.20 p.m. 18.5 Furusato, near the lava area.
18.5  (air: 13.02) ” , near the beach.
18.0 At Kwannon-zaki.
18.0 »” »
17.3 At Moe-zaki.
17.3 [ Off the coast of Nojiri.
173 (air: 11,00) Off the coast between Nojiri and Akamizu,

° o o o
{17.5; 17.0; 26.0; 85.2 ;
° o o
40.0; 35.0; 38.0, ete.
17.0

Quite close to the S.W. boundary of the
western lava area.

A short distance off the western lava coast.

April 11th, 1914 ; from Kagoshima to Krokami and Seto, and back.

7.40 a.m.

165 (air:12.5)
17.0
16.5
16.4
16.6

165
16.5
16.4
16.6
16.6
17.7

In Harbour of Kagoshima.
Just outside the harbour.
Middle of Kagoshima Strait.
Off the coast of Take.
’ »  Fujino.
About 500 m off the coast of Saido.
” 200 m ,, »  Shirahama,
At VVé\riishi-zaki.
50 m off the Nishiseko cape.

Quite close to the Uranomae cape. -

Tn Krokami Bay. (Hereafter, falling tide.
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Time.

Sea-water Temperature.

Locality.

Avpril 11th, 1914 ; from Kagoshima to Krokami and Seto. (Cont.)

9.45 a.m.

3.00 pm.

3.30

4.00 p.m,

6.00 pm.

181 ¢C
18.7
216

At Krokami beach.
Between Krokami anleaga,sa,ki—hana.
{In the inlet between the Ushine coast and

the new lava promontory to the east of
the former Seto strait. v

245 (air: 16.7)
(Hereafter stron
195
18.6
176
16.7
16.7
16.7
16.7
16.5
16.7
16.6

g W. winds set in.)

At the inside or W. coast of Moe-jima.
Coaét of Moe-jima, at the N. end.
Between Moe-jima and Nishiseko-hana.
Off the coast of Komen.

At Wariishi-zaki.

Off the coast of Saido.

Off the coast of Fujino.

Between Take and Iso (Kagoshima).
Hakamagoshi and Kagoshima.

123

Outside the Kagoshima harbour,

167 (air:12.2)

In the Kagoshima harbour.

April 12th, 1914 ; from Kagoshima to Furusato, Seto, and Ushine, and back.

8.30 a.nz,

10.00

10.30

165 (air: 15.0)
16.5
17.2
17.5

In the harbour of Kagoshima. (Falling
tide.) i '

Outside the harbour.
Middle of Kagoshima Strait.

Between Kanze and the western lava area.

18.0

19.4

19.0

19.1

21.0 ,

217  (air: 10.07)
20.0

At Moe-zaki.

500 m from the coast, hetween Moe-zaki and
Kawnnon-zaki.

At Kwannon-zaki.
Do.

In the Furusato bay.

Atl; Furusaté beach.
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Time. Sea-water Temperature. Locality.

April 12th, 1914 ; from Kagoshima to Furusénto, Seto, and Ushine. (Cont.) \

21..5 C 100 m off the lava cc;ast of Arimra.
31.5 Fuarther on, close to the coast.
34.5 At the Osumi coast.
4.00 p.m. 210 B Coast of Ushine: mouth of new Ushine Bay.
» 255 . s : mid-length ”
52.0 . . :thead .,
445 31.0 (air: 2L0) Sakkabira Bay.
18.0 Off the coast of Arimra.
19.5 4 Yubalﬁa, at the end of the E. lava area.
6.30 17.5 Between Kanze and the western lava area.
7.00 16.5 At the entrance of Kagoshima Harbour.
April 15th, 1914.
9.00 a.m. 16407 (air: 14:5) Just outside the harbour of Kagoshima.
| 16.7 Middle of Kagoshima Strait.
17.4 Near the coast of the western lava field.
17.8 ” . ”
20.4 About 500 m off the western lava coast.
20.0 ’ ;, ’ »
o o
24.5; 26.0,;27.0; } {At points on the chord, or line joining the
‘30?5; 35?7; ote. **i \two ends of new ‘Kams‘u-]lma Bay.
18.5 At Kwannon-zaki.
20.0 . At the coast of Furu@nto.
18.7 100 m off the codst of Arimra.
Noon. 36.0 o In new Ushine Bay.
3.30 p.m. 27.0 50 m off the coast of Arimra.
18.7 g&il": 18?0) : At Kwannon-zaki,
B April 17th, 1914,
8.00 a.m. 16.5 (air: 11.2&) | Kagoshima Harbour, at the quay.
' 16.4 Middle of Kagoshima Strait.
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v

Time. Sea-water Temperature. “Locality.
April 17th, 1914. (Cont.)
2,30 p.m. 18.05 C At Nopn sea beach.
17.5 At the mouth of Nojiri Ba.y »
20 0_25_‘(’)' Along the coast of the western lava area,
) over the submerged portion.
September 23rd, 1914.
730 am. 25% (air : 23."0) {ilﬁgh;a;ggﬁhima. HarloourT at the pier. (Fall-
25.6 Just outside the harbour.
25.5 Middle of Kagosbima Strait.
25.8 ” \
258 (air:210) ,
25.6 Near Hak amagoshi,
260 At Hakamagoshi beach.
5.060 p.m. 26.5 Middle of Ka,goshima, Strait. (Rising tide.)

: ‘o
26.5  (air:22.0)
26.4
26.5

26.3

Near the Kagoshima coast.

In Kagoshima Harbour,

September 25th, 1914 ; from Tarumizu to Seto, and back.

Noon.

0.30 p.m.

1.05
1.12
1.21
1.23%

‘ 1.23_%

278 (air:28%)
275
27.3
27.5
27.8

29.7
31.8

34,7
40.7
30.0

At Taruniizu ; beach, of 1 foot water depth.
(Falling tide. )

” ;a1 35 m from beach.
, ;at100m

200 m off thecoast of Shiroyama-hana.

hereafter directed straight to the W. end of'

{At Ara-zaki., (The course of the boat was
the Arimra lava field).

500 m off the west side of Eno-shima.

Just past Eno-shima.

Midway between Eno-shima and the new

Arimra lave coast.

About 400 m off the projecting lava coast of
{Arimra.

A little further on.
Still a little further on.
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Time.

Sea-water Temperature.

Locality.

September 25th, 1914 ; from Tarumizu to Seto, and back. (Cont.)

© 1313 p.m.

o
57.0C
44.0

49.5

About 70 m from the lava coast of Yuno-
hama.

Further on.

In the Yunohama bay.

(The course was hereafteic directed east towards the Sakkabira bay.)

Over the submerged lava outflow, where

,,
67.5 gases were bubbling up.
52.0 100 m off the lava coast.
1-58 37‘5 200 9 k2] .
2.03 44.5 At the mouth of an inlet,
217 355 In the Sakkabira bay: 500 m from the
. ) Osumi coast and 3800 m from the lava
boundary.
2.91 34.2 At the Sakkabira anchorage (coast of
) T Osumi), about 500 m from the lava.)
(The course directed from Sakkabira straight to Tarumizu.)
3.35 335 Quite close to the coast. (Falling tide.)
33.0 Along the coast, 100 m further southward,
4,01 31.5 Off the cape of Hijiri-zaki.
4.15 29.0 Between the Eno-shima and Kaigata.
28.0 At the 8. entrance of the Eno-shima channel.
4.52 27.9 » Close to Ara-zaki. »
5.15 87.2 - (air:247) | At Tarumizu, beach
September 26th, 1914.
. ° N
2.00 p.m, 28.05 (air : 25,5) ' At Ushine, 9 metres from the beach.

September 27th, 1914 ; from Tarumizu straight to Yunohama, and back.

7.45 a.m.
7.50
‘8.00

8.09

8.20

8.27

267 (air: 215)
263

27.1

27.7

27.8

28.3

At Tarumizu, 300 m from the shore. (Fall-
ing tide.) ‘

Near thie Ara-zaki.
Past the Ara-zaki.
Approaching Eno-shima, on the west side.

Outs‘ide the islet of Eno-shima.
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Time.

Sea-water Temperature.

k|

Locality.

September 27th, 1914 ; from Tarumizu to Yunohama, and back. (C’Oﬁt.)

840 a.m. 3255 C Beyond Eno-shima,
8.44 33.7 A little further on.
8.50 29.7 About 800 m from the Arimra lava coast.
9.01 301 In the Yubama bay.
400 p.m. 60.0 {stea;ﬁing.”’ » , where the W@ber wag
4.48 28.5 Off the west side of Eno-shima,
5.04 ‘ 28.7 , Just beyond Eno-shima,
5.38 577 (air:2L8) At Ara-zaki.
6.00 274 (air:2L7) At Tarumizu.
October 1st, 1914. - ‘

8.40 am. 245 (air: 188) In Kagoshima Harbour,

25.0 Just outside the harbour.
8.50 25.0 Between the Iso coast and Hakamagoshi,
9.00 25.0 » » ) | »
9.20 215" 300 m off the coast of Take.

October 2nd, 1914 ; from Komen to Krokami, and.back.

In Komen Bay.

714 am. 245 (air: 19.5)

7.21 - 249 Off the coast of Komen.

7.32 24.1 Further on.

8.45 2;/’).0 In Krokami Bay.

1.58 p.m. 25.5 (air:245) ° , , (Rising fide.)

2.15 25.5 ' At Omoe-zaki. ' /

4.40 25.5 (air: 23?7) Between Komen and Moe-jima.
- 5.05 25.2 | | At the entrance‘of Komen Bay.

October 3rd, 1914.

1040 a.m. 25.0 (air: 23?0) Akobaru, at beach.

10.56 | 24.9 - Middle of Kagoshima Strait.

11.04 ,24.9 .
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Time. Sea-water Temperature. Locality.
October 3rd, 1914. (Cont.)
1114 a.m, 218 O Outside the Kagoshima harbour.
11.19 247 In the Kagoshima harbour.
April 25th, 1915 ; from Furusato to Seto and Ushine, and back.
8.00 a.m. 190 (air: 16.5) At coast, between Furusato and Yubama.
8.05 180  (air:115) At the entrance of Yubama bay.
18.0 Close to the S.W. corner of the lava area.
18.5 Further on, about 100 m from the lava coast.
30.0; 28.0 In-a small inlet.
o o o | Inasmall triangular pond, (width=100 m,
41.0; 38.5 (air: 16.8) length =200 m) at the bottom of the above
: mentioned inlet. :
39.00 In a bay (‘diameter=300 m).
10.20 20?0 s 21°‘5 30 m off the lava coast of Arimra.
. At the coast of Osumi, } km south of the
Noon. 19.0 " former Seto strait.
- o o Coast of Ushine (Fumoto), not far from the
3.00 p.m. 20.8  (air:20.0) mouth of the inlet formed between the
' ~ latter and the lava promontory.
o About 50 m off the extreme point of the
6.15 40.0 maximum protuberance of the Arimra
* “2nd stage ” lava outflow.
Avpril 29th, 1915 ; from Furusato to Kagoshima Harbour.
7.25 am. 175 (air: 20.05) Off the coast of Furusato.
7.40 17.5 . At Kwannon-zaki.
8.55 175" (air: 18.05) Off the west coast of Oko-jima.
9.30 17.5 . Between Oko-jima and Nojiri.
Off Akamizu, near the S.W. projecting
11.40 17.2 corner of the lava area. ‘
11.50 176 At the last mentioned projecting corner.
187 (1) ' ‘
In a long narrow inlet (width=60 ft.,
Noon 203 (2) length=550 ft.) near the place - where
B A R SOOIt " Karasu-jima formerly existed: from the
21.8 (8) ' mouth (1) successively to the head (8) of the
small bajy. )
23.5 (4) ‘
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Time. Sea-~water Tem,peratﬁ re.’ Locality.

April QQtH, 1915 ;' from Furusato to Kagoshima Harbour. (Cont.)

2155 C (5)
248 (6) v
Noon. | N (See the above remark.)
' 25.0 (7)

253 () | (air:225)

0.10 p.m. 165 {:'—l_ga-in at the mouth of the new Karasu-
] jima bay. :

0.20 ©17.6 ' Middle of Kagoshima Strait.

0.40 170

May 4th, 1915 ; from Komen to the New Lava Iélets, and back.

6.30 a.. 174 (air: 13.0) Komen, beach. (Rising tide.)

6.40 | 17.0 v In Komen Bay.

7.00 . 17.2 _ | Beyond Nishiseko-hana.

7.03 17.0 Oft the coast of Moto-Kdmen.

7.55 17.0 At Moto-Komen anchorage.

8.07 17.2 ’ . At the Uranomae cape.

8.25 4172 At Omoe-zaki.

8.40 17.5 In Krokami Bay.

150 pm. 197 (air: 21?8) Between Krokami and Nagasaki-hana.

(Hereafter, falling tide.)

.

2.10 19.0

Off Nagasaki-hana.
2.2) 22.7 Among the new lava islets.
2.30 23.0 e - .,
4.15 182  (air: 18.05) Outside the area of the new lava iglets.
4.50 180 (air: 180) Off Omoe-zaki.
5.05 i};,‘? Off the Uranomae cape.
. 5.35 1"7.9 {air: 14.c0) Off Hirabana.
5.40 17.7 Off Nishiseko-hana.

April 30th, 1915 ; from Kagoshima Harbour to Hakamagoshi, and back.

8.00 a.m. 164 {air: 18.05) In Kagoshima Harbour.

8.10 166 (air: 143) Outside the harbour.
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Time. Sea~water Temperature. Locality.

April 30th, 1915 ; from Kagoshima to Hakamagoshi and back. (Om:ot.)

8.40 a.m. 165 O Middle of Kagoshima Strait.
900 C 165 | Near Hakamagoshi.
9.05 \ 16.3 Do., in still water.
9.10 16.4 dver the submerged lava area, in a small bay
9.20 16.5 :f:;: Hakamagoshi, over the submerged lava
9.30 16.5 At Hakamagoshi, beach.
5.15 p.m. 169 ” »
5.35 17.6 Mid-Strait, in rising tide current.
5.40 16.8 ] Outside the fising tide current.
» | 16.9 | ‘ o ”
5.45 16.8 Middle of Kagoshima Strait.
6.00 16.5 - Outside the harbour.
6.15 18.0 (air :‘14.00) In the Kagoshima harbour'.
» 17.8 - » »

May 5th, 1915; from Komen to the New Ushine Lava Tslets Group, thence
to Kagoshima Harbour.

6.00 a.m. 169 {air: 14?5) Off the coast of Komen.
8.10 220 (air: 250) Among the new lava islets off Ushine..
- 9.45 435 (air: 18?8) { gl‘;);gsligg 1?1 .new islet at the extremity of the
10.15 185  (air:19.0) Off Nagasaki-hana.
11.05 185  (air:195) | Olose to Omoe-zaki.
11.20 '18.5 Off the coast of Uranomae.
11.40 192  (air: .20?4') Off' Nishiseko-hana.
025 p.m. 18.3° (air: 21.04«) Off the coast of Shirahama.
0.50 18.8 , Saido.
1.15 188  (air: 16.08) Off the coast, between Fujino and Take.
1.50 185  (air: 17.05) In the Kagoshima strait, off the coast of Iso.
2.15 ! 182 Outside the Kagoéhima, harbour
2.18 / 3 177 (air: 18?0) In Harbour. .
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Time. Sea-water Temperature. R Locality.

May 6th, 1915 ; from Kagoshima Harbour to Hakamagoshi, and back.

7.20 a.m. 165 O (a,ir: 18.05) ' In Harbour of Kagoshima. (Rising tide.)
7.30 ) 16.5  (air: 15.00) Just within the harbour entrance. .
7.35 6.7 Outside the harbour.

7.45 4 17.2 Middle of Kagoshima Strait.

8.00 17.2  (air : 16.0) , ,

8.95 7.2 (air: 16.%)‘) {{;vgiggsgima Strait, about 600 m from the
9.15 175 (air: 18.0) Hakamagoshi beach.

4.30 p.m. 1B.6  (air : 16.08) Mid-Strait. (Hereafter falling tide.)

4.48 18.5 Outside the harbour. - .
4.55 18.2 , In ﬁarbour.

Chapter VIII. Second Stage Lava Outﬂow.

52. 2nd stage lava flow and its median furréw. (See fig. 119,
~and also the map on Pl IX. in the preceding Number of the Bulle-
tin.) The lava ‘streams which began to issue from the different
eastern craterlets soon after the commencement of the eruption may
be regarded as composing the 1st stage outflow, and continued
to move downwards or outwards with Trapidly decreasing rate for
about 12 months till the end of 1914. The outflow buried during
this time interval the villages of Seto, Arimra, and Waki, and the
whole S.E. portion of the island, the southern boundary of the
area above water projecting about 850 metres beyond the former
sea coast. At the end of March and the begihning of April in
1915, namely 11 years after the commencement of the-eruption in
January 1914, there took place what may be termed the 2nd stage

outflow of lava, which has been carried on quietly and, not directly



