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TECHNOLOGY STATION, Decem­
ber 25/—The Christmas season of the 
winter solstice brings no revival of 
activity in Kilauea as yet. The grad­
ual rise of the lava of Halemaumau in 
October and November reached a sta­
tionary level at some time early in 
this month and the movement since, if 
there has been any, has been a sink* 
ing rather than a rising. Until this 
week the fumes have been too dense 
for measurement; an approximate meas­
ure of depth last Monday, December 22, 
shows that the present level of the bot­
tom crust is about where it was last 
April.

Saturday, December 20, with fair 
Weather and northeast wind, the fumes 
appeared relatively light and the pit 
quiet. There was no seeing, but from 
the north edge faint puffs could be 
heard with the usual irregular intervals 
of from half a minute to a minute. 
Some rock sliding from the north side 
of the pit could be heard. Time of 
the observations, 10:30 a. m.

. On December 21, at 5 p. m., condi­
tions were much the same, but the 
fumes were very dense. No slides were 
heard, and in this respect the present 

has been quieter than last week. 
At about 3 p. m., however, a pronounced 
rock slide was reported by one party.

At night three glow spots in the floor 
could be distinguished. A faint, steady 
glow could be seen from the Observa­
tory, which brightened toward mid­
night.

Heavy Bock Slides.
December 22, at 10:30 a. m., good 

views of the bottom and the ring of 
fumaroles were obtained from the south 
and southeast stations. Occasional slid­
ing noises and puffs were heard, and 
heavy rock slides occurred about 11:10 
a. m. The sliding could not be seen 
through the fumes, tut it sounded as 
though it were mostly from the west. 
Approximate measurements with ali­
dade and plane-table were made from 
the south and southeast stations, deter­
mining the depth of the pit to a fuming 
hole at the south border of the floor to 
be 563 feet, and the depth to a fuma­
role on the south margin of the talus 
ring, almost under the south station, 
394 feet. This would make the height 
of the rocky cliff, under the eastern 
A-frame near the automobile terminus, 
about 400 feet. The wind was very 
light and from the east, causing the 
fumes to rise in a column on the north 
and northwest walls, sometimes over­
riding the north edge and burying the 
stations there in smoke clouds.
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December 23 and 24 the glow seen 
from the Observatory was very faint 
at night. At 3 p. m. December 24, the 
west wall was seen and faint puffing 
was heard, but no slides.

Today, December 25, at 11:30 a. m., 
the wind was light from the southwest, 
and from the southwest station puffs 
could be heard, recorded at intervals 
as follows: 65, 90, 27, 30, 17, 60, etc., 
seconds. One rock slide was heard at 
11:40 a. m. From the northwest sta­
tion the floor and western fumaroles 
could be seen. Large fuming patches 
in the talus were seen west and north 
of the bottom area, a high one in the 
rock wall north, and dimly the lava 
floor of the bottom could be made out, 
apparently overridden by talus. The 
two holes in the west wall now appear 
about halfway up.

There have been no unusual seismic 
happenings this week.

T. A. JAGGAR JR.,
Director.
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HAWAIIAN VOLCAHO RESEARCH ASSO­
CIATION.

This society is a voluntary one, niade up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100kg *?om«-

meters registering N-S and E-W motion, a 
heavy Omori tromometer registering E-W mo­
tion and an Omori “ordinary Seismograph” 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. For the present, time is referred 
to a rated chronometer, loaned by the College 
of Hawaii. At the substation by the edge of 
the active pit an Omori two-component tromo­
meter with light steady masses is mounted 
on a concrete pier placed directly on the 
fresh lava surface. Hawaiian standard time 
(H. S. T.) is 10 hrs. 30 m. slower than 
Greenwich time.

• CANCANI SCALE OF SEISMIC INTENSITY

Expressed by accelerations measured in milli­
meters per second per second.

I. Instrumental............ .. 0.0 2.5
II. Very slight............ .... 2.5 5.0

III. Slight........................... 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong........... 25.0 50.0

VI. Strong.......................... 50.0 100.0
VII. Very strong................ 100.0 250.0

VIII. Ruinous....................... 250.0 500.0
IX. Disastrous................... 500.0 1000.0
X. Very disastrous..........1000.0 2500.0

XI. Catastrophic................ 2500.0 5000.0
XII. Great catastrophe... .5000.0 10000.0

Grade IV. is ordinarily the minimum per­
ceived by the senses; and in grade XII. the 
acceleration, or rate of change of motion 
(j«rk) reaches that of terrestrial gravitation.
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TECHNOLOGY STATION, .January 
1, 1914.—The last week of the year 
1913 has shown no marked change in 
the Halemaumau lava pit. It is a 
huge funnel between 500 and 600 feet 
deep, with a thickly crusted lava pool 
in its bottom, flat slide-rock slopes 
around the pool, one and possibly two 
spatter cones showing glowing lava on 
the floor, and at least two glowing 
fumaroles in the talus, one at the floor 
level S.W. and another much higher in 
the N.W. slide-rock slope.

Vast quantities of white smoke rise 
from a ring of very hot and active 
fumaroles about the top of the talus 
from 100 to 150 feet above the floor 
level. Bluish smoke comes from the 
large central spatter cone in the floor, 
supposed to represent the site of Old 
Faithful fountain. Two fuming holes 
• n the solid rock of the wall of the pit 
high above the talus occur N. and N.E. 
rwo dark cavernous openings without 
fumes are in the W. wall halfway down 
to the talus.

There is no present activity in 
Mauna Loa. Earthquakes, are not 
more prevalent than usual. It is 
worthy of note that Mr. J. L. Fleming 
reports that on December 11, 1913, at 
1 p. m., the steamer Mauna Loa on 
the W. side of the Island of Hawaii 
°ff Hualalai, opposite McGuire’s, en­
countered small dead rock-fish on the 
water scattered along about two miles 
of her course. For the past week the 
wind has been almost continuously 
from the S.W., blowing the fumes from 
the crater over the Observatory and 
the Volcano House, so as to make 
breathing difficult, wilting many plants 
and notably killing the slugs and cut­

worms. Today the wind has changed 
to the east.

A Glimpse of Activity.
Friday, December 26, at 10 a. m., 

the wind was light southerly and one 
good view of the bottom of Halemau­
mau was obtained from the old north 
rest-house. Glowing lava was seen in 
the westermost of two built-up cones 
on the floor. Blue fumes were rising 
from the lava. Very active peripheral 
fumaroles were seen, the southern one 
on the edge of the floor, the N. and W. 
ones higher. The talus has slipped 
down until it is very flat. The noises 
are louder than on the previous day, 
and once spatter fall was heard on 
the rocks, and some splashing noise 
coupled with the blowing. One rock­
slide was heard.

At 11:30 a. m. on December 27 at­
mospheric conditions were similar. 
There was no seeing from the east 
and southeast stations, but the pulling 
could be heard from the latter. From 
the N.W. station several views of the 
bottom of the pit were obtained, suf­
ficient for photographic records, but 
not for good pictures. The fumes 
were not particularly disagreeable to 
breathe on the leeward side of the 
crater.

At the N.W. station the puffing was 
quite loud and irregular. The loud 
puffs came at intervals of from one to 
three minutes. In the intervals there 
were sometimes prolonged and faint 
soft blowing sounds. The loud puffs 
sometimes came in groups. No spatter 
fall was heard. A small fumarole in 
the rock high on the wall of the 1894 
bench N.E. was noticed for the first
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time. Slight slides were heard N.E. 
and W. At 11 a. m. the temperature 
of the air was 17 degrees C., (62.6° F.) 
and of the Postal Rift 315 degrees, 
with the wind S.E.

December 28, conditions were simi­
lar. December 29, at 5:30 p. m., the 
weather was still and foggy. The 
fume column was rising almost vertic­
ally, hugging the walls of the pit, and 
obscuring all view of the bottom and 
of the glowing vents after dark. Rock 
sliding was heard W., E., and S. and in 
fact small rocks were moving on the 
talus most of the time. At least five 
strong slides took place in the course 
of an hour. The noise of puffing "was 
rare and weak. The great increase of 
sliding on this day suggested renewal 
of subsidence.

December 30, at 8 p. m., three mark­
ed glowing spots in the pit could be 
seen, one of them the high W.N.W. 
fumarole at the top of the talus. The 
other two are the S.W. fumarole at the

margin of the floor and one of the 
spatter cones. These holes make con­
siderable glow on the fume cloud 
when it rises and this can be seen 
from the Observatory at night. The 
puffing noises were as usual, and there 
was little sliding.

New Year Phenomena.

Today January 1, 1914, at 10:45 a. 
m., measured intervals between the 
puffs were 40, 20, 50 and 30 seconds. 
The wind was N.E. and from the N.W. 
a good view of the bottom was ob­
tained. There was little sliding and 
the puffing was as usual. Fumaroles 
N. and N.W. in the talus were cloudy 
and giving off thin fumes. The west- 
ermost cone in the floor gave blue 
fumes, N.E., W.N.W., W., and S.W. 
were very active fumaroles giving 
small hard outlined jets with cauli­
flower outlines of white vapor rising in 
tails through the stones, and here 
sulphurous incrustations appeared on 
the stones. The floor was of brown 
pahoehoe. The high W.N.W. fuma­
role was particularly active and ap­
peared to be undermining the slope 
above it so that rocks would slide 
down into it from time to time. This 
is one of those which glow at night.

A few small earthquakes have been 
recorded during the week, one of them 
perceptible at the Volcano House. 
They will be formally reported on 
later by Mr. H. O. Wood, in charge of 
the Whitney laboratory of seismology.

T. A. JAGGAR, JR.,
Director.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology. „

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academv of Arts and Sciences in 1911. articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports. . _

This weeklv bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies: 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY 
MOLOGY.

or seis-
Seismology isThe Whitney Laboratory of 

•quipped with two Bosch-Omon 100k? trom»-

meters registering N-S and E-W motion, a 
heavy Omori tromometer registering E-W mo; 
tion and an Omori “ordinary Seismograph 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. For the present, time is referred 
to a rated chronometer, loaned by the College 
of Hawaii. At the substation by the edge o’ 
the active pit an Omori two-component tromo­
meter with light steady masses is mounted 
on a concrete pier placed directly on the 
fresh lava surface. Hawaiian standard tin* 
(H. S. T.) is 10 hrs. 30 m. slower than
Greenwich time.

CANCANI SCALE OE SEISMIC INTENSITY
Expressed by accelerations measured 

meters per second per second.
mill''in

I. 
IT. 

III. 
IV.

VII.
VIII.

Instrumental . ...
Verv slight...........  
Slight . . .........
Sensible, mediocre. 
Rather strong . .. 
Strong..................  
Very strong . ... 
Ruinous................ 
Disastrous...........  
Very disastrous . . 
Catastrophic . . ..
Great catastrophe. .. .5000.0

0.0
2.5
5.0

10.0
25.0
50.0

100.0
250.0
500.0

1000.0
2500.0

5.0
10.0 
25-0
50.0

100.0 
25°-0
500 A 1000.0 

2500.0 
5000.0

10000.0
Grade IV. is ordinarily the minimum P®\ 

ceived by the senses; a..£ in grade XII. y1 
acceleration, or rate of change of motto 
(j-rk) reaches that of terrestrial gravitation.
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From the Pacific Commercial Advertiser, Honolulu, January 11, 1914.

TECHNOLOGY STATION, .January 
8.—The new year has brought no 
change in the condition of Halemau- 
mau. The crater remains smoky, the 
fumes strong and difficult to breathe; 
the noises of blowing and splashing 
have diminished, and there is hardly 
any glow on the smoke-cloud at night 
visible from the Observatory. The bot­
tom is generally invisible, except for 
partial openings through e<ldies in the 
smoke-cloud west anti southeast.

Saturday, January 3, at 3:30 p.m., 
the wino S. E. and the weather misty, 
Halemaumau was enveloped in fumes 
and mist and nothing could be seen. 
One rock-slide was heard and faint 
puffs from the floor vent.

January 5, at 4 p.m., the wind was 
strong from the NE with drizzle. Faint 
blowing noises coul<l be heard at inter­
vals of from one to three minutes. No 
sliding was heard and there was no 
seeing.

January 7, at 4 p.m., faint puffs 
’’Ould be heard at rare intervals, and a 
partial view of the west wall was ob­
tained from the old resthouse. Once 
or twice a distinct splashing noise was 
beard, ami there was a little sliding to­
ward the west. The fumes were strong 
and not easily respirable.

The following report from the Whit- 
nev Laboratory of Seismology is sub­
mitted by H. 6. Wood:

Since the last systematic report 
earthquakes have been registered as 
’ "I lows:

1913—December 19, from 12:21:12 
Pm. to 12:22:23 p.m. H. 8. T. Intm- 
s'ty, II Cancan! scale; about 40 per 
f ent to 50 per cent of the minimum 
perceptible unit. Origin distant about

December 20, from 4:03:50 a.m. to 
4:04:52 a.m. H. S. T. Intensity, I Can- 
cani scale; about 13 per cent of the 
minimum perceptible unit. Origin dis­
tance indeterminate.

December 20, from 11:28:51 p.m. to 
11:29:45 p.m. II. S. T. Intensity, I 
Cancani scale; about 20 per cent of the 
minimum perceptible unit. Origin dis­
tant about 1.3.7 miles.

December 22, from 2:55:42 p.m. to 
2:56:08 p.m. 11. S. T. Intensity, 11-111 
Cancani scale; about 50 per cent of 
the minimum perceptible unit. Origin 
distant about 12.5 miles.

December 26, from 2:26:03 a.m. to 
2:28:29 a.m. H. S. T. Intensity,.! Can­
cani scale; about 13 j»er cent of the 
minimum perceptible unit. Origin dis­
tant about 18.6 miles.

December 26, from 6:47:48 a.m. to 
6:49:06 a.m. H. S. T. Intensity, I Can­
cani scale; about 15 per ‘cent of the 
minimum perceptible unit.' Origin dis­
tance indeterminate.

December 26, from 11:16:19 a.m. to 
11:17:02 a.m. IL S. T. Intensity, HI 
Cancani scale, less than the minimum 
perceptible unit. Origin distant about 
13 miles.

December 26, from 12:16:33 p.m. to 
12:19:10 p.m. IL S. T. Intensity, IV 
Cancani scale; about the value of the 
minimum perceptible unit. Felt at the 
Volcano House by one person lying 
<lown. Origin distance about 14.3 
mrles.

December 26, from 12:39:13 p.m. to 
12:41:26 p.m. H. S. T. Intensity, I 
Cancani scale; about 7.5 per cent of 
the minimum perceptible unit. Origin 
distance indeterminate.

December 28, from 2:24:59 a.m. to



WEEKLY BULLETIN 5:03:49 a.m. H. S. T. Intensity, I Can-
of rani scale; about 20 per cent of the

„ . minimum perceptible unit. Origin dis-Hawanan Volcano Observatory tant abou* n ^^
J “ “ “ “ ; ~ December 31, irom 9:04:50 p.m. to

Published at Honolulu, Hawaii, by the 9:05:38 pm> H. s> T. intensity, II 
Hawaiian Volcano Research Association Cancani scale; about 30 per cent of the 
............................................................................. the minimum perceptible unit. Origin 
Editor............................ Howard M. Ballou distant about 17 miles.
Professor of Physics, College of Hawaii J^6"1^ 31, from 10:58:52 p.m. to 
  *____________ 10:59:46 p.m. H. S. T. Intensity, I 

.________ .. , , cancani scale; about 12 per cent of
Application pending tor entrj as tbe minimum perceptible unit. Origin 

second-class matter at the post-office, distant about 13 miles.
Honolulu, Hawaii. 1914—January 2, from 12:30:41 p.m.
-^^—————————————— to 12:31:25 p.m. H. S. T. Intensity, I

Cancani scale; about 20 per cent of the 
ancanr scale; about 60 percent ot the minimum perceptible unit. Origin dis- 

mmimum perceptible unit. Origin dis- tant about 13 6 miles 
tant about 13 miles.

December 28, from 5:02:25 a.m. to T. A. JAGGAR, Jr., Director.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911. articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Societv of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies: 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, a 
heavy Omori tromometer registering E-W mo­
tion and an Omori “ordinary Seismograph’’ 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatpry building near 
the hotel. Time is referred to a rated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the sub; 
station by the edge of the active pit an Omori 
two-component tromometer with light steadv 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Hawaiian 
standard time (H. S. T.) is 10 hrs. 30 m- 
slower than Greenwich time.

CANCAN I SCALE OF SEISMIC INTENSITY
Expressed by accelerations measured in mill*' 

meters per second per second.
I. Instrumental................ 0.0 2.5

II. Very slight.................. 2.5 5.0
III. Slight............................ 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong ............ 25.0 50.0

VI. Strong.......................... 50.0 100.0
VII. Very strong................ 100.0 250.0

IX. Disastrous.................... 500.0 1000.0
X. Very disastrous........... 1000.0 2500.0

XI. Catastrophic..................2500.0 5000.0
XII. Great catastrophe... .5000.0 10000.0

Grade IV. is ordinarily the minimum per' 
ceived by the senses; a..i in grade XII. the 
acceleration, or rate of change of motion 
(jerk) reaches that of terrestrial gravitation, j
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From the Pacific Commercial Advertiser, Honolulu, January 18, 1914.

TECHNOLOGY STATION, January 
LL—The week has been very stormy, 
windy and cold at the volcano, the 
wind northeasterly, and there has been 
much rain and drizzle. The Halemau-
®au pit has entered into a period of 
almost complete repose, so far as can 
be judged by the observers hearing 
nothing and seeing iittle at the edge. 
Even the talus has ceased active slid- 
^g, so that there is no sign of con­
siderable rising or falling of the lava 
column.

The rock floor has not been visible 
this week, owing to the great volume 
°f rain fog added to the volcanic 
fumes. There have, however, been 
times of clearing out of the southeast 
part of the pit, showing that part of 
the great circle of fumaroles actively 
8Pouting through the stones great jets 
of white vapor, about four hundred feet 
below the verge of the chasm, this va­
por swirling into cumuli above, which 
"X'essantly roll away to leeward.

It should be borne in mind by those 
visiting the volcano that this vomiting 
°t fumes in large volume is not wholly 
, Ve regarded as a disappointing mark 

of inactivity. It marks a new and in- 
teresting phase in the activity of Kil- 
siiea, which in times of real inactivity 
'ydhin the last twentv years has shown 
he bottom clear, with practically no 
nines. Experienced observers of the 

'olcano who have seen it for fifty 
.'cars assert that this dense smoke is 
unprecedented.

. The fumaroles whence the smoke 
appear to be places of multiple 

orifices through pores among broken 
one, and in places the gases have re- 

ently been burning with blue flames,

the hottest and most active fumaroles 
yielding quick jets of bluish white va­
por, while the less active vents give 
up slower purling whitish clouds. There 
has been no glow on the cloud seen 
from the observatory this week. There 
is every reason, however, to suppose 
that the liquid lava is not far below 
the floor, the hot fumaroles marking its 
location, for had the lava column sub­
sided the bottom would have collapsed 
and produced noisy avalanches.

January 8 and 9, 1914, were rainy, 
with some slipping of stones in the 
crater, and no seeing. January 11, from 
3 to 3:30 p.m., the southern part of the 
pit was open to view, and there were 
many small avalanches inside the talus 
ring. The fumaroles at the 400-foot 
level were photographed. Much blue 
smoke could be seen near the south 
end of the bottom area, but the floor 
could not be distinguished. Rare puffs 
of gas at intervals of from four to 
five minutes could be heard both from 
the southeast station and from the old 
north rest-house.

Januarv 13, after a rainstorm with 
high northeast wind in the morning, 
the afternoon cleared partrally, and at 
4 p.m. imperfect views of the fumaroles 
were obtained from the southeast sta­
tion. From the old rest house no blow­
ing or rock sliding was heard.

This morning, January 15, at 10 a.m., 
the wind was northeast and the weath­
er cloudy to rainy. The fumes smelled 
acrid and there was no seeing nor hear­
ing from any station. The temperature 
of the air at 10:30 a. m. was 13 degrees 
Centigrade (55.4 deg. Fehr.), and of 
the Postal Rift 314 degrees Cent. (597.2 
deg. Fahr.).



WEEKLY BULLETIN 
of 

Hawaiian Volcano Observatory

Published at Honolulu, Hawaii, by the 
Hawaiian Volcano Research Association

Editor............................ Howard M. Ballou
Professor of Physics, College of Hawaii

Application pending for entry as 
second-class matter at the post-office, 
Honolulu, Hawaii.

H. O. Wood reports for the Whitney 
Laboratory of Seismology that the 
week has been verv quiet seismically.

The eruption of Sakura is un­
doubtedly a great one. This volcano, 
in Osumi Province, the southernmost in 
Japan, must not be confused with On- 
take, a volcano over 10,000 feet high 
in Central Nippon. Sakura lies near 
the north end of the long chain of ac­
tive volcanoes of the Luchu Islands, 
and rises 3506 feet high, making an 
island in Kagoshima bay, on which is 
the village of Take. Kagoshima is re­

corded by Murray as having a popula­
tion of 59,000 and appears on the map 
to be about six miles from the central 
crater of Sakura. This relationship 
makes Sakura one of the dangerous 
volcanoes of the world.

Last Eruption in 1779.
The last great eruption of Sakura 

is said to have taken place in 1779, and 
to have been commemorated at the is­
land by a monthly festival. This should 
interest us in Hawaii, where the last 
great explosive eruption of Kilauea 
took place in 1790; and it will be re­
membered that prior to the terrific 
earthquake of 1908 at Messina no su<-h 
disaster had been known there since 
1783.

Sakura has two craters, northwest 
and southeast respectively, the south­
east one, on the side remote from Ka­
goshima, being by reason of its hot 
solfataras the one most probably in ac­
tion in the present eruption. There is 
a line of important active volcanoes 
extending north from Sakura into 
Kyushu.

T. A. JAGG AR, JR.,
Director.

The Hawaiian Volcano Research As­
sociation at a meeting held Jan. 19 
passed resolutions asking its director, 
Dr. Thomas A. Jaggar, Jr., to proceed 
at once to Kogoshima and the scenes 
of the other volcano disasters in Japan 
and render every aid in his power to 
the Imperial Earthquake Investiga­
tion Committee in its investigations.

Following is a copy of the resolu­
tions adopted,

Whereas, The recent eruption of the 
volcano of Sakura in the Empire of 
Japan, involving great loss of life and 
property, is of such a character as 
should be scientifically investigated 
and definite data concerning the same 
secured and reliable records made 
thereof, with a view, ultimately, to de­
vising ways and means of minimizing 
the dangers incident to volcanic activ­
ity;

And Whereas, A large percentage of 
the residents of this Territory are sub­

jects of the Empire of Japan, and it 
is appropriate, both from a scientific 
standpoint and as showing the friendly 
interest which the people of Hawaii 
feel toward their nearest neighbors on 
the west, that this association should 
offer to assist the Imperial Earthquake 
Investigation Committee of Japan in 
the work above set forth;

Now Therefore Be It Resolved: That 
the Hawaiian Volcano Research Asso­
ciation hereby requests its Director, Dr. 
Thomas A. Jaggar, Jr., to proceed as 
soon as practicable to the scene of sar<i 
eruption, there to offer his services in 
connection with the work aforesaid, 
and cooperate with and assist the said 
committee and such others as may be 
engaged in such work, making such in­
vestigation and securing such maps, 
photographs and other data and infor­
mation concerning the said eruption 
and any matters incidental thereto as 
he may think proper.

14



PROF. THOMAS A. JAGGAH, JR.

15



HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology. , . — ~

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, • 
heavy Omori tromometer registering E-W mo; 
tion and an Omori "ordinary Seismograph 
designed for registering strong earthquakes w 
all three components of motion. These 
seated on concrete piers in a closed basemen* 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the suo; 
station by the edge of the active pit an Omor 
two-component tromometer with light steaa® 
masses is mounted on a concrete pier place 
directly on the fresh lava surface. Hawaii*** 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSITY

Expressed by accelerations measured 
meters per second per second.

in mill*'

I. Instrumental . ...... 0.0
II. Very slight.................. 2.5

III. Slight........................... 5-0
IV. Sensible, mediocre.... 10.0
V. Rather strong ........... 25.0

VI. Strong......................... 50.0
VII. Very strong . .......... . 100.0

VIII. Ruinous....................... 250.0
IX. Disastrous................... 500.0
X. Very disastrous......... 1000.0.

XI. Catastrophic............... 2500.0
XII. Great catastrophe... .5000.0

2.5
5.0 

i°-! 
25.0 
50-2 

100.0 
250.0 
500.0 

1000.0 
2500.0 
5000.0

10000.°
Grade IV. is ordinarily the minimum P*’’’ 

ceived by the senses; a..u in grade XII. 
acceleration, or rate of change of motion
(jerk) reaches that of terrestrial gravitation.
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From the Pacific Commercial Advertiser, Honolulu, January 26, 1914.

TECHNOLOGY STATION, Kilauea, 
January 22.—Cloudy weather and 
strong winds, at first from the N.E., 
later from the S.W., have prevailed 
during most of the week past, causing 
very unfavorable conditions for ob­
servations of all kinds. There has 
been no change in the behavior of the 
volcano.

On Friday evening, January 16, a 
brief glimpse of the central glow-hole 
"as obtained. No avalanches were 
beard and the noises of eruption were 
very subdued.

On Sunday, January 18, nothing 
eould be seen on account of swirling 
fumes. No sounds of eruption of any 
sort whatever could be heard. No 
avalanching or sliding of talus was 
beard.

On Monday, .January 19, the same 
conditions prevailed.

On Wednesday, January 21, though

nothing could be seen, a short, sharp, 
but faint puffing sound was heard at 
considerable intervals, from twenty to 
thirty minutes, and during much of the 
time a low, grave, rumbling sound, 
suggestive of reverberations in a cave, 
could be heard. One heavy avalanche 
of short duration was noted, occurring 
under the northwest cliffs.

Fumes continue to pour out without 
abatement.

No sun observations for the correc­
tion of time have been possible since 
the last report from the Whitney 
Laboratory of Seismology; hence no 
systematic report can be included 
here. However, the week has been 
very quiet seismically—only two very 
trifling earthquakes have been regis­
tered, and no noteworthy earth-action 
of other sort.

H. O. WOOD, Associate.

Minutes of the Meetings of the Board 
of Directors.

The first meeting of the Board of 
'rectors of the newly reorganized Ha- 
ailan Volcano Research Association, 
as held at the University Club, Fri- 

^ec' 12th, 1913 at 12 m. Present:
I Ferrin A. Thurston, Albert F.

’ A> L(>wis, Jr., W. R. Castle, di- 
R* (5s’ Hubard Cooke, representing C. 
J . 00|be, J. L. McLean, representing 

Kennedy, Thos. A. Jaggar, Jr., 
Howard M. Ballou.

tio> ' following officer* of the Assoeia- 
were unanimously elected.

resident, Clarence H. Cooke; 1st

Vice-President, Lorrin A. Thurston; 2nd 
Vice-President, Albert F. Judd; Treas­
urer, Robert W. Shingle; Secretary, 
Howard M. Ballou.

Voted: that the President be ex-offi­
cio member of all committees.

Voted: that the following members 
be appointed on the Finance Committee: 
Robert W. Shingle, Geo. F. Davies, Geo. 
R. Carter, A. Lewis, Jr.

Voted: that the following members 
be appointed on the Membership Com­
mittee: E. L. Withington, Albert F. 
Judd, J. L. McLean and Ed Towse.

Adjourned.
HOWARD M. BALLOU,

Secretary.
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At a meeting of the Board called by 
direction of Vice-President L. A. Thurs­
ton for Tuesday, Jan. 6, 1914, there 
were present only L. A. Thurston, di­
rector, and H. M. Ballou, secretary.

Adjourned: No quorum.
The second meeting of the Board, 

called by direction of Pres. C. H. Cooke, 
was held at the University Club, Mon­
day, Jan. 19, 1914, at 12 m.

Present: Messrs. Cooke, Judd, Lewis, 
Shingle and Thuiston, directors, H. M. 
Ballou, secretary, and Dr. T. A. Jag- 
gar. Jr.

Minutes of the first meeting were 
read and approved.

Dr. Jaggar addressed the Board on 
the subject of the recent eruption of 
Sakura volcano.

Mr. Thurston offered the following 
resolution, which was unanimously car­
ried :

Whereas, The recent eruption of the 
volcano of Sakura in the Empire of 
Japan, involving great loss of life and 
property, is of such a character as 
should be scientifically investigated 
and definite data concerning the same 
secured and reliable records made 
thereof, with a view, ultimately, to de­
vising ways and means of minimizing 
the dangers incident to volcanic activ­
ity;

And Whereas, A large percentage of

the residents of this Territory are sub­
jects of the Empire of Japan, and it 
is appropriate, both from a scientific 
standpoint and as showing the friendly 
interest which the people of Hawaii 
feel toward their nearest neighbors on 
the west, that this association should 
offer to assist the Imperial Earthquake 
Investigation Committee of Japan in 
the work above set forth;

Now Therefore Be It Resolved: That 
the Hawaiian Volcano Research Asso­
ciation hereby requests its Director, Dr. 
Thomas A. Jaggar, Jr., to proceed as 
soon as practicable to the scene of sard 
eruption, there to offer his services in 
connection with the work aforesaid, 
and cooperate with and assist the said 
committee and such others as may be 
engaged in such work, making such in­
vestigation and securing such maps, 
photographs and other data and infor­
mation concerning the said eruption 
and any matters incidental thereto as 
he may think proper.

Dr. Jaggar read a cablegram from 
President Maclaurin of the Massachu­
setts Institute of Technology approving 
of h’s expedition.

Voted: that Dr. T. A. Jaggar, Jr., 
be elected Director of the Hawaiian 
Volcano Observatory.

Voted: that there be an editorial and 
publication committee consisting of 
Messrs. Thurston, Jaggar and Ballou.

Voted: that the Secretary be direct­
ed to continue the publication of the 
weekly reports of the Hawaiian Vol­
cano Observatory in a weekly bulletin 
repr'nted from the Advertiser, for free 
distribution among members of the As­
sociation and scientific libraries.

Voted: that the bulletin be distribut­
ed only to patrons and members of the 
Association and to such libraries and 
scientific societies as may be designat­
ed bv the publication committee.

Adjourned. x

HOWARD M. BALLOU.
Secretary.
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MAP OF KILAUEA

H1OZM.V VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute ot 
Technology. ,In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built tne 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
bv Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, artlg,e® 
bv the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi 
annual reports. .

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the wor , 
of the association. C. H. Cooke is President 
of the Board of Directors of the •“<**•**." 
and R W. Shingle is treasurer. New sub 
scribers who are interested in our volcanoes 
will be welcomed in the association. Ine 
association aims: (1) record volcanic 
activity and earthquakes in Hawaii. to 
attract scientific men hither for special studies. 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OY SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo-

meters registering N-S and E-W u)?0®n’ * 
heavy Omori tromometer registering E-W mo 
tion and an Omori ‘‘ordinary Seismograpn 
designed for registering strong eiirthquakes^i 
all three components of motion. These a 
seated on concrete piers in a closed baseme 
room having practically constant temperature, 
beneath the chief Observatory building nea 
the hotel. Time is referred to a rated chrono 
meter, checked at intervals by solar obsess 
tions with a transit. Both instruments ar 
loaned by the College of Hawaii. At ^c . 
station by the edge of the active pit an Omo 
two-component tromometer with light stea 
masses is mounted on a concrete pier p 
directly on the fresh lava surface. Hawaii- 
standard time (H. S. T.) is 10 hrs. 30 » 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSITY 

mill*’inExpressed by accelerations measured 
meters per second per second.

I. 
II. 

HI. 
IV.

VI. 
VII. 

VIII.

Instrumental . ...
Very slight...........  
Slight.................
Sensible, mediocre. 
Rather strong ... 
Strong..................  
Very strong . ... 
Ruinous................ 
Disastrous............ 500.0

X. Very disastrous......... 1000.0
XI. Catastrophic............... 2500.0

XII. Great catastrophe. .. .5000.0

0.0
2.5
5.0

10.0
25.0
50.0

100.0
250.0

5.0 
1° 2 
25°

100®
250-° 
500°

lOOO.® 
2500.® 
5000® 

10000°
Grade IV. is ordinarily the minimum p£ 

ceived by the senses; a.-- in grade XII. 
acceleration, or rate of change of mo 
(jerk) reaches that of terrestrial gravitation-
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From the Pacific Commercial Advertiser, Honolulu, February 5, 1914.

TFjCHNOLOGY STATION, Kilauea, 
•January 29.—During the past week 
there has been no change in the activ- 
’tv of Kilauea.

Long watches were kept on January 
22, 23, 24 and 28; a shorter stay at the 
‘•rater was made on January 25; and 
a brief visit was made on January 2G. 
On January 27 weather conditions, fog 
and wind, were so unfavorable that no 
visit was made. On January 28 a good 
view of the bottom of the pit was o'b- 
tamed. No other view has been obtain­
ed during this week.

The noises of eruption have under­
gone no change: faint, barely audible 
pulling can be heard at long, irregu­
lar intervals; a deep-toned rumbling 
sound, weak in volume, can be heard 
at frequent intervals. Either of these 
rounds is inaudible in a high, rushing 
wind.

One heavy, prolonged avalanche has 
been noted during the week on Janu­
ary 23, at about 10:30 a. in., lasting for 
about ten minutes. This took place at 
the south side of the pit.

Just, before noon, on January 28 a 
and an eddy in the wind cleared 
pit of fumes and permitted a good 

■■ow of the bottom for about ten min- 
utes. Fumes were issuing copiously 
^om a kw tone al out “Old Faithful,’’ 
‘ "t glowing lava could be seen in the 
orifice at the top of the cone. Also at 
ho low cone near the west end on the

southern margin of the “frozen” sur- 
faee, fumes were pouring out furiously, 
but glowing lava was seen. The peri­
pheral fumaroles in the talus showed 
unal ated activity, also the high fuma­
role in the wall under the north sta­
tion. The floor remains unchanged in 
appearance—so, as yet, there is no evi­
dence of conspicuous subsidence. Oc­
casional slight movements of readjust­
ment among the talus blocks are heard.

Owing to adverse weather conditions 
at apparent noon, no systematic report 
from the Whitney Laboratory of Seis­
mology can yet be given. One earth­
quake not felt, but moderately strong 
instrumentally, was registered during 
the week.

IL O. WOOD, Associate.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up. of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academv of Arts and Sciences in 1911, articles 
bv the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri-’ 
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world. _

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch Omori 100 kg tromo­

meters registering N-S and E-W motion, 3 
heavy Omori tromometer registering E-W mo; 
tion and an Omori “ordinary Seismograph 
designed for registering strong earthquakes 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments arc 
loaned by the College of Hawaii. At the sum 
station by the edge of the active pit an Omor 
two-component tromometer with light stead, 
masses is mounted on a concrete pier place 
directly on the fresh lava surface. Hawaiian 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCAN! SCALE OF SEISMIC INTENSITY
Expressed by accelerations measured 

meters per second per second.
in mill*’

I. Instrumental..........................  0.0
II. Verv slight................ 2.5

III. Slight.......................... 5.0
IV. Sensible, mediocre.... 10.0
V. Rather strong .......... 25.0

VI. Strong......................... 50.0
VII. Very strong..................100.0

VIII. Ruinous...................... 250.0
IX. Disastrous.................. 500.0
X. Very disastrous......... 1000.0

XT. Catastrophic............... 2500.0
XII. Great catastrophe... .5000.0

2.$ 
5^0

10.0 
25°
50.0

100.0 
250-0 
500.0

1000.0 
2500-0 
5000.0

10000.0
Grade IV. is ordinarily the minimum P®\ 

ceived by the senses; aid in grade XII. th* 
acceleration, or rate of change of motion
(jerk) reaches that of terrestrial gravitation.
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TECHNOLOGY STATION, Kilauea, 
February 5.—Still there is little or no 
change to report in the action at Kil­
auea. During the past week the winds 
have been light, allowing the pit to 
Hear of fumes, so that several good 
Hews have been obtained. There has, 
however, been no opportunity suitable 
for photography.

On January 30, there were frequent 
Hews into the interior of Halemaumau, 
but no view of the very bottom. At a 
bttle before eleven o’clock in the 
forenoon, and a few minutes after 
twelve noon, heavy and prolonged ava- 
anehes occurred, the first at the south 

noar the west end, the second at the 
orth; these lasted ten and eight min­

utes respectively. Throughout the in- 
ervening interval, and the remainder 

of the day, there were frequent slight 
Hidings—probably only readjustments 

th® disturbed talus. Neither 
*.'uoiug nor rumbling noises could he 
heard.

On January 31, nothing was observed 
except small slides at considerable in- 

r'a^- These also were probably only 
ovements of readjustment.

th?'1 February 1, excellent view’s of 
e floor of Halemaumau were had at 
equent intervals for nearly two hours 

. early afternoon. The black floor 
Gained level and unbroken, though 

th** material had fallen upon it at 
"h,. and ^" margins. The orifices 
in ^^ ^'°" 'nK lava has been seen dur- 
ib^.^^ee<^*n^ w°eks were clearly vis- 
jv ’hie fumes were issuing vigorous- 
A n° lowing lava could be seen. 
WaU8” aPPcars to be developing in the 

at the west as the avalanching

clears away the loose material of the 
wall. No slides were noted, except a 
few trifling readjustment movements. 
If any subsidence has been going on 
since the formation of the black floor 
in November, the floor has gone down 
as a whole without collapse or fracture. 
No depth measurement was undertaken 
because the view’s, while excellent, 
could be obtained only from the neigh­
borhood of the old resthouse.

On February 2, quiet air again per­
mitted good view’s. The conditions ob­
served w’ere similar in all respects to 
those of the first. No noises of erup­
tion could be heard.

On February 3, on account of fog and 
wind from the southw’est, no watch 
was maintained.

On February 4, again a good view 
was obtained; conditions were the 
same as on the first and second, except 
that small slides were more frequent, 
the rumbling sound of eruption was 
again audible, and glowing lava could 
be seen in small amount within the 
“Old Faithful’’ orifice.

Since the last systematic report from 
the Whitney Laboratory of Seismology 
earthquakes have been registered as 
follows:

January 7, from 9:00:17 p.m. to 
9:01:05 p.m. IL S. T. Intensity, medium 
III Cancani scale; at least 70 per cent 
of the minimum perceptible unit. Ori­
gin distant about 12 miles.

January 10, from 8:52:29 p.m. to 
8:53:09 p.m., II. S. T. Intensity, high 
I Cancani scale; 16 per cent to 21 per 
cent of the minimum perceptible unit. 
Origin distant about 27 miles.

January 15, from 5:26:52 a.m. to
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5:27:35 a.m., H. S. T. Intensity, med­
ium III Caneani scale; about 85 per 
cent of the minimum perceptible unit. 
Origin distant about 20 miles.

January 18, from 4:19:09 a.m. to 
4:21:12 a.m. H. S. T. Intensity, med­
ium I Caneani scale; about 16 per cent 
of the minimum perceptible unit. Ori­
gin distant about 13 miles.

January 21. from 7:13:09 pm. to 
7:14:09 p.m., H. S. T. Intensity, IH-TV 
Caneani scale; less than the minimum 
perceptible unit, although it measures 
higher; very rapid motion. Origin dis­
tant about 14 miles.

January 22, from 5:16:40 a.m. to 
5:17:31 a.m. H. S. T. Intensity, I Can- 
cani scale; about 7.5 per cent of the

minimum perceptible unit. Origin dis­
tant about 27 miles.

January 25, from 4:24:54 p.m. to 
4:28:14 p.m. H. S. T. Intensity, here 
only III Caneani scale; about 60 per 
cent of the minimum perceptible unit. 
Felt at Hilo, (but not felt at this 
point), so that the origin probably lay 
in the Hilo direction. Origin distant 
about 20 miles.

January 29, from 10:29:58 a.m. to 
10:31:29 a.m., H. S. T. Intensity III- 
IV Caneani scale; this shock measures, 
in acceleration value, from 120 per cent 
to ISO per cent of the minimum percep­
tible unit, but it very definitely was 
not felt at the Observatory. The writer 
was sitting quietly at a writing table 
when the “Ordinary seismograph'’ be­
gan recording, and definitely did not 
feel any motion. Origin distant about 
7 miles. The shock was felt distinct­
ly in Hilo.

February 1, from 4:48:50 p.m.. to 
4:49:26 p.m. H. S. T. Intensity, med­
ium II Caneani scale; about 35 per 
cent of the minimum perceptible unit. 
Origin distant about 10 miles.

February 3, from 5:01:21 a.m. to 
5:03:03 a.m. H. S. T. Intensity, II Can- 
cani scale; about 48 per cent of the 
minimum perceptible unit. Origin dis­
tant about 26 miles.

H. O. WOOD. Associate.
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Looking Eastward from the Northernmost Point ol Margin of Halemau- 
mau, Kilauea Volcano.

The points of interest shown in this view are:
. (1) The spur, projecting southward in the middle foreground—thought to 

designate the northern entrance of the master, NE-8W, rift through Kilauea.
(2) The broken irregularly subaided region in the distant middle 

abound-—-illustrating, at an unfinished stage, the mode of formation of the 
ain sink-crater of Kilauea, by fracture and subsidence of segments of the 

**®»mit dome.
^ ^e greatly fissured and exceedingly rough character, in miniature, 

the floor of the crater at the north end.
(4) The distant, high ground N-E of Kilauea-iki, thought to be a former 

point of Kilauea.



HAWAIIAN VOLCANO RESEARCH ASSO- 
Cl Al ION.

This society is a voluntary one. made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies: 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, 8 
heavy Omori tromometer registering E-W mo; 
tion and an Omori “ordinary Seismograph' 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the sub; 
station by the edge of the active pit an Omori 
two-component tromometer with light stead* 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Hawaiian 
standard time (H. S. T.) is 10 hrs. 30 m- 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSITY 
Expressed by accelerations measured in mill*’ 

meters per second per second.
I. Instrumental...............  0.0 2.5

II. Verv slight.................. 2.5 5.0
III. Slight............................ 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong ............ 25.0 50.0

VI. Strong.......................... 50.0 100.0
VII. Very strong................ 100.0 250.0

IX. Disastrous................... 500.0 1000.0
X. Very disastrous...........1000.0 2500.0

XI. Catastrophic.................2500.0 5000.0
XII. Great catastrophe... .5000.0 10000-0

Grade IV. is ordinarily the minimum Ppr 
ceived by the senses: a^i in grade XII. th* 
acceleration, or rate of change of motion 
(jerk) reaches that of terrestrial gravitation. I

26



WEEKLY BULLETIN
/ OF . ■

Hawaiian Volcano Observatory
Vol. II. HONOLULU, HAWAII, FEBRUARY 25, 1914.

From the Pacific Commercial Advertiser, Honolulu, February 17, 1914.

TECHNOLOGY STATION, Kilauea, 
February 12.—The energy of eruption 
has increased definitely since the last 
Writing. Just at the close of the pre­
vious week, on February 4, glowing 
lava had reappeared within the “Old 
Faithful?’ orifice.

On February 5, quiet air made good 
seeing possible from the north and 
Northwest rim of the pit. Glowing lava 
Was seen plainly both by day and by 
n*ght in the “Old Faithful” orifice and, 
as well, in the orifice at the apex of a 
Miniature cone near the southeast end 
01 the lake area. No slides of anv
•‘otable magnitude occurred and no 
noises of eruption were heard.

On February 6, again there was a 
good view from the northwest part 
°* the rim of Halemaumau. Conditions
were nearly the same as on the previous 
Bay, glowing lava being visible in both 
orifices. In the afternoon small ava- 
anches were heard occasionally. Only 

oae of these was notable, this lasting 
a little over two minutes. The low, 
rumbling noise of eruption could be 
Beard again plainly.

Ob February 7, seeing was a^ain pos- 
81 ”e and again the two glowing orinces 

ere conspicuous. Up to late afternoon 
Bere were no noises of eruption except

® low, rumbling sounds; but about 
rghtfall explosive hissing sounds be* 

to be heard at irregular intervals 
two to three minutes.

s n ^e afternoon of February 8, these 
unds had increased in frequency and 

to^^’ ocBBrring at intervals of five 
t . 81xty seconds, the usual intervals 

those so common to “Old Faith- 
» 15-20 to 85-45 seconds. Fre­

quently this harsh blowing sound was 
almost continuous for minutes together. 
The noise was sharp and harsh at the 
same time, and rather loud—as loud 
as in the early part of October, 1913, 
though not nearly loud enough to be 
heard at a distance of from 100 to 200 
yards from the rim of the pit, as was 
the case in the latter part of Septem­
ber. The rumbling noise was contin­
uously punctuated by a muffled cough­
ing sound. In the afternoon the two 
glowing orifices were seen. In the 
evening these two and three others 
were noted. It was reported by a 
visitor present in the early evening 
that jets of lava were thrown up from 
the orifice at the edge of the lake area 
just under the north station near the 
old rest-house. No glowing lava was 
seen in that orifice during the day. No 
avalanches were heard on this date.

On February 9, the harsh blowing and 
rumbling sounds were heard plainly, 
but a fresh breeze prevented seeing.

On February 10, a strong wind pre­
vailed, with stormy and threatening 
weather. No prolonged watch was 
maintained. However, the blowing and 
rumbling continued, possibly a trifle 
increased.

On February 11, again there was a 
strong wind, preventing any good view 
into the pit. The loud, explosive, hiss­
ing sounds were occuring at intervals 
of from five to seven seconds. Some 
blasts were of considerable duration, 
the'noisy outrush of gas continuing for 
about ten seconds.

Throughout the week there has been 
bright moonlight in the evenings. No 
glow has been discerned on the fume 
cloud. The fumes continue to pour out
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in undiminished volumes from fuma­
roles in the talus all about the margin 
of the lake area.

No observations for the correction 
of time have been secured during the 
week. Hence no systematic seismolog­
ical report can be included here, but 
nothing notable in the way of seismic 
motion has been registered, though two 
or three extremely small local shocks 
have been recorded.

H. O. WOOD, Associate.

Northwest Station, rim of Halemaumau, taken July 16, 1913, 
showing A-frame used in temperature tests.
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On 0^ the Volcano, looking southwest from the most northerly point 
or 0* the main crater, directly along the course of the cleft, 
with if ^rir *’ trough Kilauea, showing the high northwestern wall 
Partly 5 * * and talus slopes; the summit point, Uwekahuna; and the 
distanc°WB faUlted P°rtion8 of the 0,4 summit surface in the middle



HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. "Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute at Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii; (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, 3 
heavy Omori tromometer registering E-W mo; 
tion and an Omori "ordinary Seismograph’ 
designed for registering strong earthquakes >” 
all three components of motion. These ar« 
seated on concrete piers in a closed basement 
room having practically constant temperature 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono* 
meter, checked at intervals by solar observe* 
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the sue 
station by the edge of the active pit an Omor* 
two-component tromometer with light stead? 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Hawaiian 
standard time (H. 8. T.) is 10 hrs. 30 m- 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSITY 
Expressed by accelerations measured in mill*' 

meters per second per second.'
I. Instrumental............ , 0.0 2.5

II. Very slight . ................. 2.5 5.0
III. Slight............................. 5.0 IO.®
IV. Sensible, mediocre:... 10.0 25.0
V. Rather strong............ 25.0 50.0

VI. Strong........................... 50.0 100.0
VII. Very strong................. 100.0 250.0

VIII. Ruinous........................ 250.0 500.0
IX. Disastrous.................... 500.0 1000.0
X. Very disastrous........... 1000.0 2500.0

XI. Catastrophic................. 2500.0 5000.0
XII. Great catastrophe... .5000.0 10000-0

Grade IV. is ordinarily the minimum Per 
ceived by the senses; aid in grade XII. th* 
acceleration, or rate of change of motto9 
(jerk) reaches that of terrestrial gravitation.
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From the Pacific Commercial Advertiser, Honolulu, February 26, 1914.

TECHNOLOGY STATION, Kilauea, 
p ebruary 19.—There has been a further 
increase in eruptive energy at Kilauea 
Slnee last week, though no marked 
change has been noted during the last 
our days. No molten pool has appear­

ed nor have any fountains, jets or 
sprays been observed either by the 
Writer or any other accustomed observ­
er.

On February 12 no view was obtain- 
ed on account of swirling fumes. Noises 
? snorting and prolonged sharp blasts, 
ln Quality like the sound of steam es- 
eaping from a safety valve, were audi- 

e for intervals of one to ten seconds, 
ten at considerable distance from the 
argin of Halemaumau. Sounds of 

li'.,!bling. with interrupted coughing 
mses, were almost continuous and ap- 

t° come from the cleft region 
so i ^^ emI °f the lake area. These 
da'-1' 8 YGrc louder than on previous 

.8. No slides were heard.
Explosive Noises Become Louder.

von? February LI the fumes again pre- 
abc ■ 8e®ing. The sounds described 
low,?6 ^er® heard but they were even 
at •PI ^an before—the loudest blasts 
brin"^'?'s °f two or three minutes 
o» Mainly audible at the old corral 
norfk° trail, nearly a third of a mile 
of * ^8^- up the wind, from the edge 
Patt ° 1?*’ Thudding sounds like the 
visen' filing lumps of molten or 
ever 'ti ava*8Pray were heard. How- 
•ive’ IP8e P^hably were muffled explo- 
view ’’’"things, because subsequent 
lava* ?a-V® n°f revealed any sign of 
of in . Lng during the present spasm 
in th*^?8^ acLvity. For a short time 

( late evening on this date the

fume cloud was definitely, though dim­
ly, illuminated—seen plainly from the 
Volcano House. It is inferred that the 
top of one of the blowing cones col­
lapsed. but soon congealed again.

On February 14 there was no view. 
Loud blasts were audible at the old 
corral down the trail, and the ruml ling 
noise was very loud. The noises of 
snorting and hiss ng seemed to emanate 
from several separate orifices at the 
bottom of the pit. Also the sound like 
that of falling lava spray was heard.

On February 15 a very brief dayl ght 
view revealed glowing lava in the ori- 
flee at the top of the “Old Faithful’’ 
cone. No other glimpse of “fire” was 
seen. The ruml ling, snorting and hiss 
ing sounds were very loud.

On February 16 the gas blasts were 
still very loud and plainly audible at 
the old corral. Loth rumbling and hiss­
ing sounds seemed to come from several 
different vents.

Glowing Lava Is Seen.

On February 17 a good view of the 
hr ttom area was secured for a very 
brief time. Glowing lava was seen in 
the “Old Faithful’’ orifice. The cone 
at the southeast margin and that at the 
north margin of the lake area were 
smoking furiously, emitting bright bl re 
fumes, but, by daylight, no molten lava 
was. discernible in their vents. Great 
quantities of bright blue fumes were 
rushing out of the cleft at the west, 
whence a loud and continuous rumbling 
noise emanated. As before, all the 
noises of eruption were very loud, the 
hard blasts still being audible as f*» 
awav as the old corral. The sound of 
rumbling could be heard distinctly to
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the north of the hot fissure situated 
some forty to fifty yards from the mar­

gin of the crater. On this date the 
blasts and hissing sounds all seemed to 
come from the “Old Faithful” orifice.

On February 18, on account of a 
strong southwest wind, with frequ 
showers, no visit was made to the pit; 
for these weather conditions preclude 
satisfactory observing.

Still no systematic seismological re­
port can be rendered. One weak and 
three extremely feeble earthquakes 
have been registered. No noteworthy 
seismic motion of other sort has been 
recorded.

H. 0. WOOD, Associate.

Sulphur Banks about 500 feet from the Volcano House, Hawaii.
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Snow on the Summit of Mauna Kea, Hawaii.



HAWAIIAN VOLCANO RESEARCH ASSO- 
CIA 1 ION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annua! subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies: 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, a 
heavy Omori tromometer registering E-W mo­
tion and an Omori “ordinary Seismograph'' 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the sub; 
station by the edge of the active pit an Omori 
two-component tromometer with light steadv 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Hawaiian 
standard time (H. S. T.) is 10 hrs. 30 m- 
slower than Greenwich time.
CANCAN I SCALE OF SEISMIC INTENSITY 
Expressed by accelerations measured in milli­

meters per second per second.
I. Instrumental................ 0.0 2.5

IT. Very slight.................. 2.5 5.0
III. Slight............................ 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong ........... 25.0 50.0

VI. Strong........................... 50.0 100.0
VII. Very strong................ 100.0 250.0

VIII. Ruinous........................ 250.0 500.0
IX. Disastrous.................... 500.0 1000.0
X. Very disastrous........ 1000.0 2500.0

XT. Catastrophic................. 2500.0 5000.0
XII. Great catastrophe. .. .5000.0 10000.0

Grade IV. is ordinarily the minimum per­
ceived by the senses: a..d in grade XII. the 
acceleration, or rate of change of motion 
(jerk) reaches that of terrestrial gravitation.
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From the Pacific Commercial Advertiser, Honolulu, March 2, 1914.

TECHNOLOGY STATION, Kilauea, 
February 26.—The energy of eruption 
has definitely increased during the past 
week. At night the fume cloud, as seen 
from the Volcano House, has been def­
initely illuminated, and the amount of 
illumination and the strength of the 
haring has definitely increased. It is 
8tiH, however, a very feeble illumina­
tion.

The latest date covered by the pre­
ceding report was February 17. No 
'isit was made to the pit on February 

owing to weather conditions un­
favorable for observing.

On February 19, the pit was reached 
early in the forenoon, when it was re- 
’’•arked that a conspicuous diminution 
had come about in the harsh hissing 
an,l blowing sounds produced by spas- 
roodic outrush of gases. The rumbling 
sound, however, had undergone no dim- 
,nution—if anything it had increased in 
energy. During the forenoon many 
small talus slides were heard, and early 

the afternoon one avalanche lasting 
or twenty-two seconds was noted. Dur- 

the day no view of the bottom area 
as obtained on account of swirling 
u^es, but in the evening glowing lava 
as seen in the “Old Faithful’’ orifice.

hi February 20, no view was obtain- 
* • The rumbling and hissing sounds 
'‘r*‘ heard much as on the ninteenth. 

.. considerable intervals small talus 
were heard.

w February 21, the blowing sound 
♦ J* aKain somewhat louder than on the 
y. 0 Previous days. Brief but clear 
lav"8 °^ the bottom disclosed glowing 
of 8een '" daylight, in the orifice 
the '*Old Faithful” cone, and at 

apex of a blowing cone under the

southeast station. The opening in “Old 
Faithful” was larger than heretofore 
during the present revival of activity. 
Nevertheless it was still a small open­
ing, estimated at a little over three feet 
in diameter. Trivial talus slides were 
heard at irregular intervals. The great­
er part of the rumbling sound still 
seems to emanate from the cleft region 
nearly under the west station.

Jets of Molten Lava Seen.
On February 22 numerous clear views 

were obtained by many visitors. ^oth 
by day and night glowing lava was 
seen in the orifices of the blowing 
cones. In the evening four glowing 
orifices were seen — the two already 
mentioned, one nearly under the north 
station and one relatively high under 
the south station. Small jets of mol­
ten lava were seen by some visitors. 
The noises of eruption were as on the 
previous day. For the first time, dur­
ing this revival, faint flaring in the 
illumination of the fume cloud could be 
definitely distinguished from the Vol­
cano House.

On February 23, small lava jets, 
throwing molten spray, or “sparks” 
from “Old Faithful” were se^n plainly 
in bright forenoon light. The glowing 
orifice at the top of the southeast cone 
was also seen plainly. The noises of 
eruption were continuing without 
change. Small movements of sliding in 
the talus, from twenty-five to forty-five 
seconds in duration, were heard from 
time to time. Many large and small 
boulders are seen resting on the frozen 
lake area, and its margins are nearly 
hidden by fallen talus. The southeast 
blowing cone appears as a small island 
in the talus. It was thought that glow-
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ing lava was visible by light of day 
in the high south orifice, about one hun­
dred feet above the lake surface, but 
this was uncertain.

On February 24 no visit was made to 
Halemaumau.

On February 25, both by day and by 
night molten spray was seen spurting 
from both the “Old Faithful’’ orifice 
and from that in the top of the south­
east cone. Fresh lava could be seen 
all about the “Old Faithful” vent. In 
the late evening a large orifice was ob- 
ser\fd under the south station, about 
one hundred feet above the floor of the 
pit, out of which shone a bright light, 
but no incandescent lava was seen in 
this vent. No sliding was noted. The 
noises of eruption were the same as 
usual recently. The fumes continue to 
pour out copiously through vents in the 
talus at points all around the periphery 
of the lake area.

Since the last systematic report from 
the Whitney Laboratory of Seismology, 
earthquakes have been registered as de­
scribed in the list below. Of these all 
but one were very feeble shocks, ex­
cept instrumentally, and most of them 
were feeble even from this point of 
view. Even the one exception noted 
was not perceived by the senses in this 
neighborhood; but it was a smart 
shock, nevertheless, and its acceleration 
measures well above the perceptible 
minimum, but the motion was exces­
sively rapid.

February 4. from 10:54:42 p. m. to 
10:55:5" p. m.—H. S. T. Intensity, hyjh 
III Cancani scale; 80% of the mini­
mum perceptible unit. Origin distant 
about 9.3 mi’es.

February 7, from 1:18:41 p. m. to 
1:19:26 p. m.—H. S. T. Intensity, high 
II Cancani scale; 45% of the mini­
mum perceptible unit. Origin distant 
about 13 miles.

February 9, from 10:40:45 a. m. to 
10:41:33 a. m.—H. S. T. Intensity, low 
HI Cancani scale; 65% of the mini­
mum perceptible unit. Origin distant 
about 13 miles.

February 12, from 6:21:13 a. m. to 
6:23:03 a. m.—H. S. T. Intensity, me­
dium III Cancani scale; 70% of the 
minimum perceptible unit. Origin dis­
tant about 20 miles.

February 12, from 12:33:21 p. m. to 
12:33:53 p. m.—H. S. T. Intensity, me­
dium I Cancani scale; 13% of the 
minimum perceptible unit. Origin dis­
tance indeterminate.

February 12, from 11:26:00 p. m. to 
11:26:59 p. in.—H. S. T. Intensity, me­
dium Il Cancani scale; 35% of the 
minimum perceptible unit. Origin dis­
tant about 11.2 miles.

February 13, from 10:23:20 p. m. to 
10:24:04 p. m.—H. S. T. Intensity, low 
III Cancani scale; 65% of the mini­
mum perceptible unit. Origin distant 
about 11.8 miles.

February 14, from 3:13:18 p. m. to 
3:14:00 p. m.—II. S. T. Intensity, high 
II Cancani scale; 45% of the mini­
mum perceptible unit. Origin distant 
about 10.5 miles.

February 14, from 7:49:04 p. m. to 
7:50:53 p. m.—H. 8. T. Intensity, (!) 
III-IV (?) Cancani scale; measures 
more than twice the minimum percepti­
ble unit, but vibratory movement is ex­
cessively rapid. Origin distant about 
11.2 miles.

February 20, from 1:47:34 a. m. to 
1:48:29 a. m.—H. 8. T. Intensity, low 
II Cancani scale; 30% of the minimum 
perceptible unit. Origin distance in­
determinate.

February 20, from 1:53:27 a. m. to 
1:54:15 a. m.—H. S’. T. Intensity, me­
dium III Cancani scale; 75% of the 
minimum perceptible unit. Origin dis­
tant about 6.8 miles.

February 21, from 2:04:59 a. m. to 
2:05:47 a. m.—H. S. T. Intensity, high 
II to low III Cancani scale; 40-70% of 
the minimum perceptible unit. Origin 
distant about 11.2 miles.
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in*Xbruary 23’ froni 10:15:25 a. m. to 
Ttt $ ^ ^—H. S. T. Intensity, high 

Cancani scale; 80% of the minimum
9.^0 uary 23’ from 2:35:29 P- m. to 
Ttt ri P* .m*—H- 8* T. Intensity, low

* Cancani scale; 60% of the minimum 
Perceptible unit. Origin distant about 

miles.
February 23.—In the early evening 

v bout 6:38 p. m. H. 8. T.) the seismo­

graphic time-marking clock stopped, 
without discovered cause. Subsequent 
to this time there occurred one very 
slight local shock, even very small in­
strumentally, the times of which can­
not be made out even approximately, 
and the dimensions cannot be ascer­
tained with precision.

H. O. WOOD,
Associate.

i?w of Driblet Cone northwest of Halemaumau, taken July 16, 1913.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be. welcomed in the association. The 

* association aims: (1) To record volcanic 
activity and earthquakes in Hawaii; (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, 8 
heavy Omori tromometer registering E-W mo; 
tion and an Omori “ordinary Seismograph’ 
designed for registering strong earthquakes i” 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building neat 
the hotel. Time is referred to a rated chrono- 
meter, checked at intervals by solar observa­
tions with a transit. "Both instruments st® 
loaned by the College of Hawaii. At the sub; 
station by the edge of the active pit an Omor' 
two-component tromometer with light stead* 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Hawaiia” 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.

CANCANI SCALE OF SEISMIC INTENSITY
Expressed by accelerations measured in milli­

meters per second per second.
I. Instrumental...............  0.0 2.5

II. Verv slight.................. 2.5 5.0
III. Slight............................ 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong ............ 25.0 50.0

VI. Strong.......................... 50.0 100.0
VII. Very strong................ 100.0 250.0

IX. Disastrous................... 500.0 1000.0
X. Very disastrous...........1000.0 2500.0

XI. Catastrophic.................2500.0 5000.0
XII. Great catastrophe. .. .5000.0 10000.0

Grade IV. is ordinarily the minimum Pef’ 
ceived by the senses; a—d in grade XII. th« 
acceleration, or rate of change of motion 
(jerk) reaches that of terrestrial gravitation.
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TECHNOLOGY STATION, Kilauea, 
March 5. — Activity in Halemaumau 
continues to increase, though slowly 
and irregularly. As yet there is no 
Molten pool, but, when the swirling 
Annies permit, glowing lava can be seen 
especially at night, in the “Old Faith- 

place, in the apex of the cone at 
the southeast, in an orifice about one 
hundred feet above the floor at the 
south, m an orifice at the west, and in 
on.® at the north. An occasional jet of 
Molten lumps is seen, and the sound of 
ailing spatter has been heard at rather 
ong, but irregular, intervals.

The fume cloud is faintly illuminated 
at night, punctuated by feeble but well- 
defined spasmodic flarings. •• The harsh 

lowing noise has again become very 
rpdd—-at times almost explosively sharp, 

he deep-toned rumbling is loud and 
continuous. Sounds like those of surg- 
flD^an^ 8"ashing of the heavy molten 

can be heard plainly.
f . February 26 a good view was ch­
ained of the “Old Faithful” cone and 

® southeast cone. Several small cones 
in^k *®®n—one at the south-southeast, 
* the talus, between twenty and fifty 

et above the floor. Talus slides were 
son^61^ and Prolonged. The rumbling 
b]n • continued unabated, and the 
a- p ®R sound, though not so loud as 

ler> was the same as on the fore- 
days.

tain** i February 27 no view was ob- 
Ther Th® noises were as usual.

w®re frequent talus slides, some la“ting fully haIf a minute ’

Glowing Lava Cone.
laVti J i^ruar' 28 a good view of “Old 

h» was obtained. Glowing lava

could be seen within the cone. No 
molten spray could be seen, even when 
the blasts were hard. The blowing 
sound was about the same as on the 
previous day. The rumbling was as 
usual. The southeast cone was seen, 
and glowing lava was visible in it at 
the apex; but no gas blasts were is­
suing from it—only from “Ohl Faith­
ful.” - Blue fumes were issuing copi­
ously from a large orifice on the floor 
between the south and southeast sta­
tions; also from the western crevasse.

On March 1 only a fleeting view was 
obtained. Three glow-holes, possibly 
each three to four feet in diameter, 
were seen at the apex of the “Old 
Faithful” cone. Thin and scanty blue 
fumes were seen to be rising constantly 
out of the talus at the south, less than 
one hundred feet below the summit rim. 
The rumbling was loud and continuous 
and had a pulsating quality. The blow­
ing noise had greatly increased in en­
ergy and the -blasts were occasionally 
prolonged, at irregular intervals, lasting 
from thirty to one hundred and fifty 
seconds. Blue and white fumes were 
issuing copiously from the southeast 
group of fumaroles in the talus.

Gas Blasts Frequent.

On March 2 a good view was ob­
tained. Three large orifices exhibiting 
molten lava were seen plainly at the 
apex of the “Old Faithful” cone. Gas 
blasts were issuing from these every 
two or three seconds, and the noise was 
very loud. The rumbling was as usual. 
Every few seconds a flash of light was 
seen within the large crevasse at the 
west-northwest, and there were three 
blowing orifices close by.
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An Excellent View.
On March 3, in the early part of 

the day no view was obtained. How­
ever, visitors reported that just before 
nightfall there was an excellent and 
prolonged view. Glowing lava was 
visible in several orifices in the talus, 
as well as, probably, in the “Old Faith­
ful’’ place. Small jets of molten spray 
were seen. On this day the blowing 
noises were much louder than on Sun­
day, the 1st, and the rumbling was as 
usual.

On March 4 no view of the bottom 
was obtained. Again blue fumes were 
seen rising from the talus less than one 
hundred feet below the southern rim, 
from the spot from 150-200 feet below

the rim under the north station, and 
in very great volume from the crevasse 
at the west. The sounds of blowing 
were much louder than on the first, and 
the quiet intervals were shorter, but 
no prolonged blasts were heard. Rum­
bling was heard as usual. One trivial 
talus slide occurred.

At night, in bright moonlight, dis­
tinct flaring was seen at the irregular 
short intervals so characteristic of the 
fountain action of “Old Faithful,’’ 
but while the moon was shining no 
continuous illumination from the molt­
en lava could be made out. After 
moonset, both on the third and on the 
fourth of March, a faint but steady 
illumination of the fume cloud was 
seen.

Slight Earthquakes.

During the week five slight local 
earthquakes have been registered. One, 
on March 1, was felt distinctly a few 
miles in the direction of Hilo, and was 
fairly heavy at Kapapala, but in the 
immediate vicinity of the Volcano 
House it was just barely perceptible 
under day conditions—about II Rossi- 
Forel. No systematic report upon these 
earthquakes can be rendered this week.

II. O. WOOD, Associate.
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The Trail down into the Crater of Kilauea, Hawaii.
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MAP OF KILAUEA

Mies L-w Jh „ 
Contour interval 25 feet.

HAWAIIAN VOLCANO RESEARCH ASSO- 
Cl Al ION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, » 
heavy Omori tromometer registering E-W m®; 
tion and an Omori “ordinary Seismograph' 
designed for registering strong earthquakes i® 
all three components of motion. These are 
seated on concrete piers in a closed basemen* 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono* 
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the sub; 
station by the edge of the active pit an Omor’ 
two-component tromometer with light stead* 
masses is mounted on a concrete pier place® 
directly on the fresh lava surface. Hawaii*® 
standard time (H. 8. T.) is 10 hrs. 30 O’* 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSITY 
Expressed by accelerations measured in mil®' 

meters per second per second.
I. Instrumental............... 0.0 2.5

II. Verv slight.................. 2.5 5.®
III. Slight........................... 5.0
IV. Sensible, mediocre.... 10.0 25V
V. Rather strong ........... 25.0 50V

VI. Strong.......................... 50.0 100V
VII. Very strong................ 100.0 250V

VIII. Ruinous....................... 250.0 500V
IX. Disastrous................... 500.0 1000V
X. Very disastrous..........1000.0 2500V

XT. Catastrophic................ 2500.0 5000V
XII. Great catastrophe... .5000.0 10000V

Grade IV. is ordinarily the minimum Per 
ceived by the senses: aid in grade XII. O’* 
acceleration, or rate of change of motto® 
(jerk) reaches that of terrestrial gravitation.
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TECHNOLOGY STATION, March 12.
-During the past week, conditions at 

Halemaumau have undergone little 
change, but there has been no diminu­
tion in activity; probably a slight in­
crease.

On Thursday, March 5, no visit to 
the active pit was made from the Ob- 
8< rvatory, but visiting tourists report- 
e<i the blowing noise to be loud, the 
rumbling continuously audible, and 
'lews of glowing lava after nightfall 
'isible in the usual orifices.

On March 6 a very prolonged watch 
kept. Many brief views were ob- 

.wined. Throughout the day and even- 
*"g molten lava was ejected in flying 
'•mpg from the “Old Faithful” orifice, 

at an interval of about forty-five sec- 
Onds. Some of these jets of molten 

shot up from forty to fifty feet. 
rightly-glowing lava was seen in late 
ternoon and evening in the large 

; 8“’ or crevasse, on the floor leading 
0 the cliff under the northwest sta- 

gOn- Glowing spots were seen on the 
°°r at the southeast, and in the talus 

b^.the floor at the southwest. The 
'owing noise was louder and harsher 

an on previous days. The rumbling 
cl 8 ’Huch as usual. At night the fume 

. "as illuminated brilliantly by 
f°r ‘natants, though there was 
moonlight.

Ion e< ?UBe °f "'ind, and of the pro- 
vL^f watch on the previous day, no 

0 raa^® t° the pit on March 7. 
thoAi '^ $ th® blowing noise, 
loud u frequently prolonged and quite 
9ual’it ^^^^ mu<h °f *t® harsh, shrill 
the ' '> This probably resulted from 
whi< hn , ement of the orifices from 

8a® is escaping. The rumbling

was as usual. “Old Faithful” was 
seen plainly—three small orifices at the 
apex of the cone, within which glow- 
ing lava was visible. No lava jets 
were seen, nor no sound of falling spat­
ter was heard. Glowing lava was seen 
at the southeast on the floor, at the 
southwest a little above the floor in the 
talus, and in the gash leading into the 
wall at the northwest. This latter was 
by far the largest and hottest orifice. 
Here the rock was snapping sharply 
from the increasing heat. At times 
flame appeared to be playing above it. 
Here blue fumes were exhaled in great 
abundance. Blue fumes were again no­
ticed escaping from several orifices high 
up in the south talus, and from the 
high north fumarole. Brief slides were 
heard.

On March 9 the rumbling noise was 
not so loud, but the blowing was fully 
as loud, possibly louder than on the 8th. 
Lumps of molten lava were sprayed up 
from “Old Faithful,” falling as spat­
ter about the cone. Many small slides 
were heard, and several lasting from 
forty-five seconds to a minute were 
noted. The moving material in most 
of the small slides, and at least one of 
the longer ones, ran down into the gash 
orifice under the northwest station.

On March 10 wind prevented any 
view. There were many small slides, 
and one of about one minute’s duration, 
which occurred at the southeast. The 
sounds of blowing ami rumbling were 
as usual.

On March 11, in early evening, a 
brief view from the southeast station 
showed “Old Faithful” and the south­
east cone, both with glowing orifices, 
and both ejecting showers of molten
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spray at intervals. The blowing noise 
was very loud, particularly the blasts 
from “Old Faithful.” The rumbling 
was as usual. No slides were heard. 
Smoke prevented any view of the west­
northwest orifice.

No systematic seismological report 
can be rendered this week. However, 
five slight earthquakes have been reg­
istered, one early in the morning of 
March 8 being strong enough to be 
barely perceptible to the senses.

H. O. WOOD, 
Associate.
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“Table” or “Stack” of lava in depression north of Halemaumau, showing former position of lava 
surface here before subsidence occurred.



HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies: 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, » 
heavy Omori tromometer registering E-W mo; 
tion and an Omori “ordinary Seismograph' 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a rated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of Hawaii. At the sub; 
station by the edge of the active pit an Omon 
two-component tromometer with light steady 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Hawaiian 
standard time (H. S. T.) is 10 hrs. 30 m- 
slower than Greenwich time.

CANCANI SCALE OF SEISMIC INTENSIT?
Expressed by accelerations measured in mill'" 

meters per second per second.
I. Instrumental................. 0.0 2.5

II. Verv slight................... 2.5 5.0
III. Slight............................. 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong ............ 25.0 50.0

VI. Strong............................ 50.0 100.0
VII. Very strong................. 100.0 250.0

VIII. Ruinous......................... 250.0 500-0
IX. Disastrous..................... 500.0 1000.0
X. Very disastrous............1000.0 2500.0

XT. Catastrophic.................. 2500.0 5000.0
XII. Great catastrophe. .. .5000.0 10000.0

Grade IV. is ordinarily the minimum P*r' 
ceived by the senses: »ii in grade XII. th« 
acceleration, or rate of change of motto” 
(jerk) reaches that of terrestrial gravitation.
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TECHNOLOGY STATION, March 19.
As a spectacle Kilauea is again in 

action—at night affording to the pa­
rent watcher, unless a strong w’ind 

* ows, fitful views of jets of molten 
ava flung upwards to heights some- 
>nies exceeding one hundred feet, these 

springing up every few seconds 
l0,n three or four different orifices, 
.he pit is theatrically illuminated by 

glow from several small caves and 
orifices in its depths. As yet, however, 

Cre is no molten pool.
On March 12, at frequent intervals, 

a'a was violently ejected, but in small 
Quantity, from the “Ohl Faithful” ori- 

c® and from that in the southeast
e°ne. Noise of blowing and rumbling 

as as usual. A large orifice was noted, 
O'' the first time, under the northeast 

8 ation at the very edge of the lake 
rea> Here the gas was issuing in 

■ Pasmodie blasts, but no lava jets were 
policed. The glow on the fumes here 

as very bright. No slides were heard. 
„ times a blue flame was seen playing
'er “Old Faithful.”

On March 13 jets of molten lava were 
^e®n issuing from “Old Faithful” and 
r°m the southeast cone, and glowing 
a'a could be seen in the orifice of the 
°rtheast cave. The blowing sound 

VW^ l°°d indeed. The jets from 
_ hl Faithful” were thrown up from 

? t° fifty feet. Blue flames were 
1 aymg above its cone. No slides were 

heard.
On March 14 conditions had under- 

')ne no change, except that nearly all 
cr° mar^8 °^ activity had slightly in- 
( ^P<^ No incandescence, however, 

«be 8een at th® northeast orifice, 
81niply bright illumination of the

fumes there. A new, small orifice was 
observed under the northwest station 
at the edge of the lake area, in which 
glowing lava was seen.

On March 15 wind prevented seeing 
in afternoon and early evening. It was 
noted that the blowing sound, remain­
ing fairly loud, had become continuous, 
but that it was punctuated at intervals 
of from one-half to two seconds by ex- 
plosive snorting and coughing sounds. 
Further, at intervals of twenty to one 
hundred seconds there occurred still 
other louder and heavier gas blasts. 
Rumbling was heard as usual. There 
were frequent snapping sounds, loud 
and sharp, as of rock cracking from 
heat. There was heard, doubtfully, the 
sound of falling spatter.

In the late evening, as reported by 
visitors, jets of molten lava were flung 
up from forty to fifty feet from “Old 
Faithful,” and a flow cascaded to the 
floor from the low’ gash-orifice at the 
W. N. W. Though there was a south- 
west wind, blowing the fume cloud to­
ward the Observatory, from here bright 
and prolonged flares were seen at times.

On March 16 a very strong southwest 
wind prevailed, preventing all view’s. 
This w’ind set up and maintained a state 
of vibration of the foundation piers of 
the seismographs exceeding in ampli­
tude the vibrations commonly produced 
by violent activity in the pit. At Hale- 
maumau a few trivial slides were 
heard; also, as usual, sounds of rum­
bling and of continuous blowing punct­
uated by snorting and coughing sounds. 
There were subdued, but heavy, sounds 
as of considerable bodies of lava in mo­
tion. The sound oi ^ ailing spatter was
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plainly heard, and the Haring, seen at 
the pitsrde, was very bright.

On March 17 conditions had under­
gone no change. The large W. N. W. 
orifice had partly closed, but the rum­
bling there was very loud. No glowing 
lava could be seen in it until evening, 
when very small incandescent holes 
could be seen. Jets of molten lava, 
sometimes in considerable amount, were 
flung from “Old Faithful’’ at every 
eruptive spasm. The blowing noise was 
continuous, but the coughing and snort­
ing was less pronounced. Trivial slides 
were heard, and much material was seen 
to have fallen to the floor since the 
early part of the week here under re­

port. The southeast cone was nearly 
covered with talus. After nightfall 
many small glowing orifices were seen 
in the talus, and cliff wall, near the 
edge of the lake area—up to one hun­
dred feet above the floor of the pit. 
Despite the swirling fumes views, satis­
factory from the spectacular point of 
view, were frequent throughout the 
evening.

On March 18 general conditions re­
mained the same. Lava jets from “Old 
Faithful” sometimes exceeded one hun­
dred feet (estimated) in height. At 
these times tons of molten lava were 
flung into the air from this orifice. In­
candescent lava was seen plainly in 
the W. N. W. gash. Numerous small, 
glowing places were seen again in the 
cliff walls and in the talus high above 
the bottom of the pit. The southeast 
cone was seen to be almost buried un­
der talus. Jets of lava were springing 
obliquely out from the northeast cave. 
No blue flames were seen. A few’ triv­
ial slides were heard. The sharp sound 
of rock snapping from heat was heard 
plainly.

Seismically the week has passed un­
eventfully. No systematic report can 
yet be rendered.

H. O. WOOD, Associate.

From the Pacific Commercial Advertiser, Honolulu, March 24, 1914

KAGOSHIMA, Japan, February 20. 
—I have to report that I left Honolulu 
per S. S. Korea. January 22; arrive! 
Yokohama February 2; spent February 
3 in Tokio with Professors Omori an 1 
Koto; sailed the same day; arrived 
Nagasaki February 6 and remained 
there until Monday, February 9.

On tliat day, aecompan:ed by Mr. 
Mihara, an employe of Holme, Ringei 
& Company of Nagasaki as interpreter, 
I left by rail for Kagoshima, arriving 
the same night and stopping at tha 
Satsuma Hotel. Every possible court­
esy was shown me in Tokio and Nagi- 
saki.

Arrived at my destination, I was met 
by Professor Sasamoto, a geologist and 
teacher of this city, and by Mr. Ats mi, 
an associate of Professor Omori an 1 a 
member of the staff of the Impnial 
Meteorological O) servatcry at Ka jo-

shima. February 10 1 called on the 
acting governor of the prefecture, Gov­
ernor Tanaguchi being absent in Tokio 
on official duty connected with the 
eruption. The acting governor, Mr. 
Hattori, immediately sent a guide about 
the city with me and placed at my 
disposal the training ship Nishiki Maru, 
and extended other courtesies. Mr. 
Wm. L. Schwartz, an American t acher 
and man of letters here, has worked 
for me most assiduously in accumulat­
ing photographs and records, as well 
as offering me the hospitality of h:s 
home. One and all have Keen most 
kind, and I cannot say enough in praise 
of the hospitality, seientifi • interest and 
intelligent efficiency of the government 
and people of Ka gosh ma.

As to the eruption of Sakurajima, it 
proves to be an c; o h-mark ng event in 
Japan, and this expedition was amply’
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P ' 7^’ 1 a.,n glad to hear that Mr.
18 .co,ning, and I hope that some 

v'ol .’T""^ ™i'l Come when the niore 
subsided ^* °S*°nS n°W *n P10^®88 have 

foPT. unusual feature of the eruption 
of a . I11” 18 the outfl°w of two floods 
DerJk aVa of the composition of hv- 
for aadesite. It is not unusual 
apnea ra\V0Jvan0’ for the 8ame thing 
Peled It’s tihe °^ records to have hap 
hut 8akurajima in 1779 and 1476, 
Japan ere are fcw. volcanoes like it in 
left ’T the time Professor Omori 
square '?a.”ary 28, he estimated ten 
the dm h °“et®rs had poured out, and 
Hot lo^’x^ the east flow in Places is 

Piled fathoms deep and is 
level ° hundred feet high above sea-

8h^anA^linia .is a wonderfully impres- 
of Rn~a J.88 it towers before the e:tv 
mit srm)S "l"a‘ It has a serrate sum- 
as seen eWhat ?ke the Dents du Midi 
made ,0,n the Lake of Geneva. It 
the cut r°U?d island two miles from 
hav tnd n*ht in front of it, in a 
a8 one 18 ®longate right and left

Ba 1 Ue? ^ke waterfront.
jutted S^nrajima a point of land 
Within 1 trom tho Province of Osumi 
a,id. a'1 garter of a mile of the. isl­
and fn, l>oPulation of 20,000 fishermen 
alom, ,8 occupied sixteen villages

My 8 10re Of the island.
from glimpse of the volcano was 
the citv* at n’ght, approaching 
’nioke H«- J ^w a £reat column of 
fountsi1 * • iOrn the o®*t base of th? 
red lav-i ’ a fitful flare of dull 
fountain beIow- 't appears that the 
®a«t-wesf Wa8- rent sunder along an 
mit era!* Ver,tlcal fracture. The sum- 
tion, an,l ? aye<? n° part in tho erup- 
fornied o'? °f e’ght new craters were 
from 500 + 8nd "est at elevations 
eieetin4r <u°. ^^ f®®t above sea-level, 
w thin n ’tones, ga8 and dust, and

The • ava-
uviail ^"^ion was essentially Ves- 
eruPtions of a^-y- v Prem°nitory were 
can0 thin Kashima, the next vol- 
vember <,m nCH north, in June, No- 
U8”al .J. i timber last, and an un- 
year has » ‘"ake la8t July- The past 
factor Fri/u” eye88ive’y dry here. 
lng in loin'♦’V er nuHished a warn- 

to the effect that an erup-

. tion might be expected, heralded by 
‘ strong earthquakes.

The phases of the eruption were:
1 hree hundred and seventy earth­

quake shocks during some 27 hours, 
January 11 to the morning of January 
12. On January 12 at 8:30 a. m. 
curbed hot springs at Arimura, on the 
south shore of Sakurajima, rose sud­
denly about three feet.

Simultaneously with this gush of 
springs, white threads of vapor rose 
above the southern summit crater. At 
2 p. m. the previous day similar white 
vapor had been seen.

At 10 a. m., January 12, an explos­
ion with black “cauliflower’’ smoke 
took place on the side of the volcano 
towards Kagoshima, the west side, the 
earliest photographs indicating some 
obliquity of the jet westward.

About ten minutes later, according 
to the masters of vessels to the south" 
who could see both sides of the moun­
tain, a similar column of black smoke 
rose at the eastern base of the vol­
cano.

At first the rumbling noise was not 
very strong, but it increased during 
the day to tremendous detonations, 
and for three days those who stayed 
in the city were almost deafened by 
the detonations, coupled with the 
noisy jar of the screen-doors of the 
Japanese houses (shoji) incessantly 
vibrating by atmospheric concussion. 
'I he earthquakes continued. The ex­
plosion column of smoke and ash 
from the west side rose over 20,000 
feet and bent eastward, while at first 
the eastern column appeared smaller 
and whiter under the overarching col­
umn from the west vents.

At 5:30 p. m., January 12, 
earthquake shocks were felt 
mura on the southeast shore

strong 
at Ari- 
of the

island and this time was said by the 
officers of the Nishiki Maru to ‘be the
culmination of the western explosions. 
There were tremendous revivals that 
night at midnight and on the next 
evening (13th) a marvelous fiery dis­
play, but this time was probably the 
maximum explosive gas pressure be­
fore the lava rose to the craters. And 
the southeast earthquakes of 5:30 p. 
m. probably marked the wider opening 
and rise of lava in the eastern vents.
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At 6:30 p. m., January 12, a strong 
and somewhat prolonged earthquake 
shook Kagoshima, wrecked stone walls 
and killed about twenty persons. Oth­
ers were wounded. The earth wave 
was east to west, from the direction 
of the volcano, north to south walls 
falling and east to west ones resisting.

A bright flare over the volcano was 
seen simultaneously with the earth­
quake. This I attribute to the fact 
that the lava wedge with its hot gases 
split its final passage to the craters at 
6:30, cracking suddenly the founda­
tion of the volcano along a W-NW 
vertical plane connecting the east and 
west craters and so producing the 
earthquake as a result of the sudden 
fracture. From the alignment of the 
east craters it is clear that such a 
rift exists, and this line accords with 
that of the two principal west craters. 
There are at least four main east 
crater vents and three western ones.

At midnight, January 12, there was 
a second special culmination of explos­
ive activity with occasional flarings, 
visible incandescent blocks describing 
trajectories upward and outward and 
vanishing in their downward course to 
the earth. Tn daylight they left trails 
of smoke. The east craters were not 
carefully observed, as there were no 
scientific observers on that side. Light­
ning was seen in the cauliflower jets, 
first stellar, then linear flashes. They 
were not seen to pass from cloud to 
earth, or to the bay. Lightning was 
seen January 12, 13 and 14, that of the 
13th being more elongate. There was 
rain and local thunderstorms the even­
ing of the 13th.

The midnight crisis of January 12 
may be attributed to the culmination 
of free flow of gas liberated by the 
lava which ’had risen to the craters at 
6:30 that evening.

On January 13 there were few earth­
quakes and of no great strength. The 
crisis had passed.

The explosive activity continued, 
however, with great force, and the 
event of this date was the beginning 
of lava flow down the slopes of the 
mountain east and west, eventually 
burying the deserted villages at Yoko­
yama, Waki, Arimura and Seto. The

flow on the west side became visible 
soon after 3 p. m.

An earthquake sufficiently strong to 
be startling was recorded at the ob­
servatory at 4:09 p. m. At 7 p. m. the 
lava was flowing rapidly with colossal 
cauliflower explosions at the west 
craters and the greatest noise and fire 
of the eruption took place from 8 to 
8:30 p. m. of this date January 13th.

Ship’s officers on the Kagoshima 
waterfront at this time saw houses 
burning at Ilakamagoshi, the promon­
tory straight across the channel from 
Kagoshima. When I visited this place 
later, I found evidence of a horizontal 
blast outward and downward from 
the craters, and this is probably what 
ignited these houses, for the lava flow 
was not near them. Trees were up­
rooted and shredded and scarred with 
horizontally flying stones, and they 
were thrown over in lines directly 
away from the volcano. This blast of 
the Pelee type, therefore, probably 
took place about 8 p. m., January 13, 
when the explosion debris in the air 
was weighing down on the upjets and 
the atmosphere over the volcano had 
become surcharged with solid matter. 
This was the only locality where I 
saw evidence of such a blast, and 
moreover this blast was headed direct­
ly for Kagoshima only two miles across 
the strait.

Had the lava not flowed, and the 
explosions gone on increasing in vio­
lence on the west side, Kagoshima 
might well have suffered the fate of 
St. Pierre in Martinique. As it w’as, 
however, this small blast of the even­
ing of the 13th was the only mani­
festation of this sort and the great dis­
play of 8:30 that night was the final 
performance so far as the western 
craters were concerned. It was prob­
ably occasioned by ebullition of gas 
released from the lava column when 
rapid overflow7 started great quantities 
of fluid from the depths.

January 14, the noises had changed 
Up to the evening of January 13 
continual quick detonations like artil­
lery were the rule. After the lava 
flowed and the great display of 8:30 
p. m. was over, the noise settled down 
to rumbles and growls, with detona-
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tions and felt earthquakes increasing­
ly /are’ When I reached Kagoshima, 

ebruary 9, the occasional noises from 
1 akurajima, best heard when the wind 
"as easterly, were precisely like the 
rumbling of heavy balls in a bowling 
a ey> and the duration of the rumble 
a mut that which precedes a ten-strike, 

ccasionally this was varied by one 
or more loud “booms,” like cannon, 

, ami all the screens and shutters of the 
°use would rattle with the concussion. 
On January 14, the western lava 

°w was well back from the shore, 
and the cauliflower explosions of the 
"cst craters appeared still dominant 
°'cr those from the east craters.

January 15 the western lava reached 
^^■kvel and started the building of 

^as become a large promontory 
new land. Explosion on the west 

ex 1 aW greatly diminished, while the 
P osion on the east maintained great 
0 once, with lava flow as well.

’out January 20 the small island 
b^lfkU8k’Ina on ^c west "as reached 
an i i advancing promontory of lava 

• ’ur‘®d under it. At this time ex- 
crat\°n P^^ally ceased from the west 
and^8’ ^U^ if continued on the east, 
tin'i 8t'" *n vi£°rous activity at this 
flow (February 20, 1914), and’the lava 
of ar° ^'^ *n motion on both sides
nij e Volcano. From time to time
tool°r ®xPl°8i°ns in the new lava fields 
Wp 1 i ac~. after January 20 on the 
<'al ’ ,U^ m®8t of these were due to lo- 
then^V UmU’at’on °f ^as a”d 80me of 
ed i 8Pr*ng water which accumnlat- 
^ith ^ t F tbe ^°i lavai made contact 
’team1 ’ an^ 80 Produced superficial 
doubt] exP^O8^n« There are craterlets, 
fields f8 LUe t° ^'s mechanism, in the 
Westo ot not ash and stones on the 

“tern foot slopes.
^..wa8 the historic date 

iand an ] I11™ ''1"11 ‘'’’O”’'' to be an is- 
ern lav^fl*54111® a Pen'n8U^a* The east- gossip wholly without foundation 
from ow had been coursing onward justice.
011 th.anUar^ 1$ presumably, balancing 
West * 8'de, the outflow on the
SreateJv ^Htnally piling up to much 
On the ^bts. The lava at sea level 
150 to i~n8c 's a. phaotic mass of a-a 
abont Ve®t hiph, whereas it is only

On SJeet hiKh on the west, 
‘dosed 1 ^e east lava front

e channel and made contact

with the Osumi peninsula. February 13 
a survey was made showing contact 
with the shore for two hundred feet 
and lava sixty feet high. February 19 
I visited the place and found 330 feet 
of shore in contact with the lava and 
the latter piled uj) 150 feet high. For 
several hundred feet in both directions 
the lava was nearly on the shore, sepa­
rated from it by a channel fifty feet 
wide of hot sea-water at a temperature 
of 138 degrees Fahrenheit. Earlier 
measurements of the temperature of wa­
ter at the west lava-front were report­
ed by the Navigation School to be 153 
degrees Fahrenheit.

From February 1 to the present time 
the history of the eruption has been 
slow decadence. Earthquakes have di­
minished in number and intensity since 
January 15. During my stay (Febru­
ary 9 to February 20) the explosions 
of the east craters have shown dimin­
ished violence and the lowest of three 
prominent craters on that side lias prac­
tically gone out of explosive action, 
though lava continues to pour from it.

The lava east and west flows slowly 
in tubes under heavy a-a crusts. The 
east lava is plastered deep with banks 
of sand, pumice anti ash. Pumice floats 
in scums and patches all over Kago­
shima bay, the larger stones being four 
inches hi diameter. Ash fell all over 
the country, on January 14 even as far 
as Tokio, and ranges in depth from a 
fraction of an inch to seven feet. There 
was no sympathetic eruption of the 
Volcanoes Kaimon, Kirishima or Aso 
as at first reported. There were no 
geysers in the bay.

Mr. Katsuno, the efficient director of 
the meteorological observatory, remain­
ed at his post throughout the eruption, 
kej>t excellent record of everything, and 
is still at his post, and furnished me 
with much valuable information. The 
stories of his suicide were malignant

or

The loss of life was about twenty- 
four persons, missing about eighteen, 
wounded unknown. Most of the deaths 
were from earthquake. The death zone 
would have involved at least 20.000 
persons if they had stayed in their 
homes. They migrated without panic 
and were cared for in neighboring 
towns. Then in a week, when reas-
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sured, they came back, at least to Ka­
goshima. Probably on Tuesday, Jan­
uary 13, there were not 1000 persons, 
of a population of 70,000 in Kagoshima. 
In all about 90,000 people migrated. 
When we compare Messina with a death 
roll of 130,000, and St. Pierre, 26,000, 
the record here of forewarning and ef­
ficient self-protection is without paral­
lel. The government immediately took 
control. Doctor Omori, of the Imperial 
Earthquake Investigation Committee, 
came to Kagoshima, examined condi­
tions, and issued a statement, on the 
basis of which the people returned, and 
that statement has proved to be cor­
rect. Plans are now being perfected to

rehabilitate the Sakurajima people in 
a safer land in the Province of Hyuga.

The eruption is now a magnificent 
spectacle and should be visited by ev­
eryone coming to Japan. It is a scene 
not to be duplicated once in a century. 
There is no reason for nervousness nor 
apprehension of further outbreaks, at 
least in the Kagoshima district, for 
years to come, as the safety valve is 
open, lava has flowed freely, and the 
gases are pouring forth from an open 
vent. There may be earthquake shocks 
occasionally and some further lava and 
gas activity, but the essential features 
of a periodic volcanic eruption here are 
finished.

T. A. JAGGAR, Jr., Director.

52



VESTIGES OF THE MOLTEN GLOBE. PART II.
THE EARTH’S SURFACE FEATURES AND VOLCANIC PHENOMENA.

By Mm. Lowthian Green, 
Honolulu, 1887, pp. 337, 8 vo.

A lew copies ol this important work, (new, though slightly shop-worn) 
are still obtainable. Price $3.00, post tree, Howard M. Ballou, Secre- 
tary Hawaiian Volcano Association, Box 353, Honolulu, Hawaii.
. Z^' Jaggar writes of this book as 

-^o more remarkable book on the fun- 
' amenta of geology was written in the 
ti*ne^^n^ century than Green’s “Ves-

’ exc®Pt possibly Darwin’s ‘ * Coral 
ecfs. ” Mr. Green was a scholarly 

va.n °f business, inspired by the unique 
^yauie environment of a home in 
of' Tean mlands, and his acute power 

observation during many visits to 
izaKUea and Mauna Loa led to general- 
f' >ons which have won acceptance 
AT 'u men °^ science the world over. 
Fra 6 ^evy and De 1’Apparent in 
an*]0 0’ Emerson and Daly in America, 
in h‘nian^ others have followed Green 
a fl 18/‘leas of a tetrahedral earth and 
' ol 8Qbstratum, while his studies of 
clas31106^ mu9t ever remain among the 
Ice;8*08 *n th® library of the voleano- 
tetr i ^e first volume dealt with the 
•ecor i ral earth and is very rare. The 
the , ^b’me ia df more interest to 
first^eneral reader and summarizes the 
Rtu<n bonding the work to special 
Parties] v°ican0C8 ^d of Hawaii in 

OnKhtS^00^ '8 a" too little known and 
sessir be reprinted and in the pos­
it ,1 ?i° a^ the libraries of the wor'd. 
’Pecia*! ^‘th |he figure of the earth, 
t>on . j^’J8 in tropic zones, distribu- 

nnd origin of the oceans, the

meaning of volcanism and Hawaiian 
volcanism in particular, the chemistry 
of volcanoes and the peculiarities of 
fracture systems in the crust of the 
earth.

Later, in a lecture, Dr. Jaggar thus 
mentions the work:—

Green, the man of business, in his 
leisure moments student of volcanic 
life and of the inspiring heights and 
depths of the globe, conceived to scale, 
with its film of waters and its blanket 
of gas, wrote a remarkable book in two 
volumes, “Vestiges of the Molten 
Globe.’’ His second volume deals espe­
cially with Hawaiian volcanoes, which 
he visited many times, and of it Profes­
sor Daly of Harvard writes: “It is 
certainly a pity that the second part of 
Green’s work is not more generally 
known. The book is almost as remark­
able a contribution to the philosophy 
of vulcanism as Part I, ‘On the Tetra­
hedral Theory of the Earth,’ is impor­
tant in cosmogonic philosophy.*’ 
Green’s work foreshadowed theoretic, 
conceptions which modern thought has 
fixed more firmly, and his interest, as a 
business man, in the affairs of pure 
science was forerunner of the w der in­
terest of many business men (an<l in­
telligent women) of Hawaii who now 
make up the Hawaiian Volcano Re­
search Association.’’
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be. welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii; (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion- ’ 
heavy Omori tromometer registering E-W < 
tion and an Omori “ordinary SeismograP^, 
designed for registering strong earthquakes ; 
all three components of motion. These 
seated on concrete piers in a closed baseJE 
room having practically constant temperat^ 
beneath the chief Observatory building 
the hotel. Time is referred to a rated chr^ 
meter, checked at intervals by solar obse^ 
tions with a transit. Both instruments \ 
loaned by the College of Hawaii. At the 
station by the edge of the active pit an 
two-component tromometer with light ste^ 
masses is mounted on a concrete pier pl*y 
directly on the fresh lava surface. Hawa1^ 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENS^'

Expressed by accelerations measured 
meters per second per second.

in

I. Instrumental..........................  0.0
II. Very slight................. 2.5

III. Slight........................... 5.0
IV. Sensible, mediocre.... 10.0
V. Rather strong ........... 25.0

VI. Strong . ..................... 50.0
VII. Very strong.................. 100.0

VIII. Ruinous...................... 250.0
IX. Disastrous.................. 500.0
X. Very disastrous......... 1000.0

XI. Catastrophic............... 2500.0
XII. Great catastrophe... .5000.0

5.

5C

10$ 
25$ 
50$ 

100^

Grade IV. is ordinarily the minimum 
ceived by the senses; a-£ in grade Xll- 
acceleration, or rate of change of 
(jerk) reaches that of terrestrial g^ravitati0®'
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WEEKLY BULLETIN
/ OF

Hawaiian Volcano Observatory
Vol. II. HONOLULU, HAWAII, APRIL 8, 1914. No. 14.

From the Pacific Commercial Advertiser, Honolulu, March 29, 1914.

TECHNOLOGY STATION, KI­
LAUEA, JMareh 26 — Kilauea grows 
®ore spectacular, though no molten lava 
lake has yet formed. Up to the eve- 
“°g of March 22 the eruptive energy 
continued definitely to increase. Since 
that time the condition tnen reached 
has been maintained at practically a 
stationary point, but with minor in­
creases and decreases in energy. The 
sound of rumbling continues unabated, 

®t the blowing sound produced by the 
outrush of gases has markedly declined 
k h^shucss and volume, owing, prob- 

®b*y, to the opening of new orifices, 
orrelatively, though jets of lava spring 

up at frequent irregular intervals, the 
n lumps are not flung so high nor 
such seeming violence, and seem- 

tk^y.lhc volume is not so great as at 
time of the last report. No out- 

ows of molten lava have been wit- 
uessed, but flaring, seen from the Ob- 
i^story, has suggested flowing, and 

^ cooled lava is seen on the floor 
the pit.
n March 19 jets were seen to rise 

**01*1 faithful” to heights of 
in* j On® hundred feet or more, and 
th an^ese®nt streaks were seen all over 

.. °or. The cone under the west 
Wa 10n was blowing loudly. The glow 
and V ^ marhed at the northeast cave, 
Bumhr m th® we8t-northwest orifice, 

was as usual, and a few
O & w8^®8 wer® heard.

^•th' j ar('h 20 a high southwest wind 
heavy rain prevented observation, 

to on ^fw®h 21 jets of lava from fifty 
• hundred feet in height were flung

from “Old Faithful.” Small jets were 
springing from the cone under the west 
station. Blowing was loud at the north­
east orifice, and a brilliant glow was 
seen there. Incandescent lava was seen 
in the west-northwest orifice. During 
the even ng the activity increased. The 
“Old Faithful” orifice became a long, 
narrow rent, at least twenty feet long 
by two to three feet wide, with a sec­
ondary opening about four by six feet. 
The jets of this evening were very vio­
lent. A blue flame played continuously 
at a minor orifice in the “Old Faith­
ful” cone. Incandescent lava was seen 
at many points on the floor.

On March 22 no observations were 
made. Visitors reported conditions 
much as described above. It was said 
that seething, molten lava was seen 
in the west-northwest place.

On March 23 conditions were much as 
before, except that the jets were less 
energetic. Lesser jets were seen from 
“Old Faithful” and from the west 
cone, and incandescent lava was seen 
in the west-northwest orifice. Many 
cracks were seen in the frozen lake sur­
face, through which incandescent lava 
shone. A new orifice had appeared un­
der the east station, and many small 
orifices were seen on the floor.

On March. 24 jets were seen from 
“Ohl Faithful,” also, for the first time, 
from the west-northwest orifice. At the 
west cone the blowing and rumbling 
noises were decreased. Fresh lava was 
seen on the floor. “Old Faithful” was 
seen to have built a steep cone, with a 
broken-in top. The scene in early eve­
ning was unusually spectacular; also, 
in the night, the illumination of the 
fume cloud was striking and. brilliant.
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On March 25 jets from “Old Faith­
ful’’ were few and small, but the ori­

fices in the cone were of good size and 
were glowing brightly. Bright glow 
was seen at the west-northwest cave 
and in that at the northeast. Numer­
ous small orifices were seen on the floor. 
Rumbling was as usual, but the sound 
of blowing was a trifle louder than on 
the previous day. Many trivial slides 
were heard. Blue fumes were issuing 
copiously from all the usual orifices, but 
no blue flames were seen.

Even yet no systematic earthquake 
report can be rendered. One earthquake 
strong enough to rattle gently the win­
dows in the Observatory occurred early 
in the forenoon of March 25.

H. O. WOOD, Associate.

Rough Lava (aa) near the summit of Mauna Kea.
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Cascade of pahoehoe, from region of Ha’emaumau, over walls of an area of subsidence, situated one-quarter 
of a mile north of present pit. Tube and bubble surface structure.



HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies: 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OP SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo-

meters registering N-S and E-W motion-, 
heavy Omori tromometer registering E-" V 
tion and an Omori “ordinary SeismograP^ 
designed for registering strong earthquake5^ 
all three components of motion. These 
seated on concrete piers in a closed bases’^, 
room having practically constant tempers* 
beneath the chief Observatory building 
the hotel. Time is referred to a rated chr^ f 
meter, checked at intervals by solar obse 
tions with a transit. Both instruments > 
loaned by the College of Hawaii. At the ’ f 
station by the edge of the active pit an G » 
two-component tromometer with light 
masses is mounted on a concrete pier 
directly on the fresh lava surface. >
standard time (H. S. T.) is 10 hrs. 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTE^1

Expressed by accelerations measured 
meters per second per second.

I. 
II. 

III. 
IV.

VII.
VIII.

IX.

XI.
XII.

Instrumental . .., 
Very slight...........  
Slight.................  
Sensible, mediocre. 
Rather strong ... 
Strong . ............... 
Very strong . . .. 
Ruinous................ 
Disastrous............ 
Very disastrous . . 
Catastrophic . ...

2-;

1?/
5'

0.0
2.5
5.0

10.0
25.0
50.0

100.0
250.0
500.0

1000.0
2500.0

Great catastrophe... .5000.0
Grade IV. is ordinarily the minin’®^ 

ceived by the senses: a..£ in grade 
acceleration, or rate of change of .^, 
(jerk) reaches that of terrestrial gravit*
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TECHNOLOGY STATION, Kilauea, 
April 2.—A lull has followed the ener­
getic activity in the Volcano which 
Prevailed and was increasing up to 
about one week ago. The week just 
P^t has been exceptionally unfavor-

at 
the

Con-

able for eye and ear observation 
"alemaumau. High winds from 
Southwest, with fumes, fog and rain, 
"&ve prevailed much of the time. _  
*equently views have been fewer, and 
\atches less prolonged, than just pre- 
viously.

However, the violent up-jetting of 
'n,dten lava from orifices in the floor 
a8 greatly declined; has indeed ceased 
'»ost altogether, and the blowing 

8°llnd has diminished in like manner. 
. Respite this, all the orifices previous- 
- Mentioned remain open, and through 

I e»i the brightly glowing lava shines. 
. anything, the bottom area appears 
°tter. It seems merely as though the 

,1’asniodre uprush of gases had dimin- 
On account of the cessation of 

th -^ th® scene is less spectacular and 
hr®],. um*nation of fumes at night less 

‘‘■ant on the average.
We " ^arph 26 the weather conditions 

*>a * ^or observing. In early even- 
g brief glimpses of the usual orifices 

sli a®orded at rare intervals. No 
see *8 Wer® beard and no flames were 
jgL • The sound of blowing had dimin- 

1 but the rumbling was as usual. 
q ava jots were seen.

^arc^ 27 violent winds from the 
oha West made it futile to undertake 
^rvation.

tjOnn diarch 28 conditions for observa- 
^®re very unfavorable. No views

were obtained. Small slides were heard, 
one under the south station lasting at 
least 45 seconds. The rumbling was as 
usual. The blowing, while diminished, 
was about the same as on the 26th.

On March 29 no watch was maintain­
ed, owing to bad weather, until early 
evening. Visitors obtained brief 
glimpses of the usual glowing orifices. 
No jets or flames were seen and no 
slides were heard. The noises of erup­
tion were much the same.

On March 30 a good view of the bot­
tom was obtained in early evening. The 
usual orifices were glowing brightly, 
but no jets were seen. The sound of 
blowing was very subdued. The rum­
bling was as usual. A few trivial slides 
were heard.

On March 31 no observations were 
undertaken, owing to unfavorable con­
ditions for seeing.

On April first once again all the us­
ual orifices were seen, with glowing 
lava showing brightly, in early evening. 
The brilliant appearance of the north­
east, the “Old Faithful,’’ and the west 
northwest orifices was particularly 
noted. No jets or flames were seen. 
The blowing was not loud. Rumbling 
was as usual. A few trivial slides 
were heard.

Owing to continued dull weather at 
noon no observations for the correc­
tion of time have been possible for 
nearly a month. In consequence of this 
the systematic seismic reports have 
necessarily been withheld. The week 
has been quiet seismically except that 
in the late afternoon, evening and early 
morning of March 29-30 several dis­
turbances were recorded. One of these
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was the chief phase, with rudiments of 
earlier motion, of a distant earthquake

which, while strong, was not a great 
shock at its origin.

Another shock was of near origin, as 
distinguished from local, its distance 
not yet determined, which was of only 
moderate energy—not felt in the neigh­
borhood of the Observatory, but felt 
by Mr. L. A. Thurston lying in camp at 
a considerable altitude on the south­
east slope of Mauna Loa. This was in 
early evening.

The other stfocks, three in number, 
were very slight, and were strictly lo­
cal earthquakes.

H. O. WOOD, Associate.
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Lava Tree Moulds, Island of Hawaii.



HAWAIIAN VOLCANO RESEARCH ASSO- 
CI Al ION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports. . .

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii; (-) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitnev Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo- 
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meters registering N-S and E-W mot® 0’ 
heavy Omori tromometer registering E-v* j 
tion and an Omori ‘‘ordinary Seismog*, 
designed for registering strong earthqua** m 
all three components of motion. T"e 
seated on concrete piers in a closed base^ 
room having practically constant tempe* ^ 
beneath the chief Observatory building ^ 
the hotel. Time is referred to a rated c 
meter, checked at intervals by solar on® 
tions with a transit. Both instrumen sllr 
loaned by the College of Hawaii. At t 
station by the edge of the active pit an 
two-component tromometer with light 
masses is mounted on a concrete pt^ J^jir 
directly on the fresh lava surface. w"«0 
standard time (H. S. T.) is 10 hrs.
slower than Greenwich time.
CANCANI SCALE OF SEISMIC 1NTE>S

Expressed by accelerations measured 
meters per second per second.

Instrumental . ...
Verv slight...........
Slight . . ......
Sensible, mediocre.
Rather strong ...
Strong...................
Very strong . ...
Ruinous................
Disastrous............
Very disastrous . .

I.
II.

III.
IV.

VI. 
VII. 

VIII.
IX.

XT. 
XII.

5.0
10.0
25.0
50.0

100.0
250.0
500.0

1000.0
Catastrophic................2500.0
Great catastrophe. .. .5000.0

in

s
5^,1 
00^

Grade IV. is ordinarily the mini®” # 
ceived by the senses; a-s in grade ^^p* 
acceleration, or rate of change 
(jerk) reaches that of terrestrial gravi

Hot«»
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From the Pacific Commercial Advertiser, Honolulu, April 23, 1914.

TECHNOLOGY STATION, Kilauea, 
ApH] 16.—Since the last writing there 
*•• been a steady increase in activity 

Kilauea, manifested by an increase 
n the size and the apparent hotness 

the glowing orifices, by increased 
Godness in blowing and rumbling, and 

jet action.
April 9 a strong wind prevented

*®®*ng. Puffing, blowing and rum- 
lng were as usual, and trivial slides

*®* heard.
O® April 

7® Pit on
^'y strong 
T fog and

10 no visit was made to 
account of an exception- 
S. W. wind, accompanied

°® April lava was seen 
above which 
At intervals

flames

light rain. 
. .—-11 seething

the W.N.W. orifice, 
^vered a blue flame.

puffing sounds, chiefly from “Old 
‘thfuij” were quite loud. Lumps of 

^'ten lava were flung from “Old 
« thful” and from the cone under 
Wer ^^^east station. Blue 
in *ssuing from a subsidiary orifice 
ni "e “Old Faithful” cone. In all, 

glowing orifices were visible. 
la8v^ trivial slides took place, some 
SonJjg *°r 30 seconds. The rumbling 

was loud.
t*act ^^Hl 12 the orifices showed dis- 
8Ur . ®®largement. Molten lava was 

8 about, making a distinct rush- 
^lowi°Und *n ad<Htion to the louder 

puffing and rumbling noises, 
fnp, ng lava was seen in “Old Faith­

and especially in the W.N.W.

orifice, now almost large enough to be 
called a pool, where in early evening 
a miniature flow was poured out. The 
illumination of the walls and the ris­
ing fumes was highly spectacular. At 
long intervals blue flames flashed 
above ‘Old Faithful.” No jets were 
seen and no slides worth mention were 
noted.

On April 13 a good view of the 
W.N.W. center of activity was ob­
tained where several orifices are now 
clustered; the larger, almost a pool, 
exhibited seething lava and blue 
flames. The sounds of blowing and 
rumbling were louder, but good views 
of “Old Faithful” and of the south­
east cone did not disclose any jet ac­
tion. Trivial rock falls occurred.

On April 14 jet action had begun 
again at the “Old Faithful” orifice 
but nowhere else. Blowing and rum­
bling was still louder than on the pre­
vious day. No flames were seen. No 
slides were heard. Swirling fumes 
prevented clear views so that the 
larger orifices were not seen.

On April 15 excellent views showed 
seething lava in the W.N.W. orifice 
into which loose talus was seen to be 
sliding—some of the slides lasting 40 
seconds. Many trivial slides took 
place. Rumbling and blowing was 
very loud in the early evening, but jet 
action was not observed until later, 
when “sparks” were flung up from 
the southeast cone. In mid-evening 
the “Old Faithful” cone collapsed, 
making a large orifice where splashing 
lava was visible, thus greatly augment­
ing the illumination of the walls and 
fumes.
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Observations for the correction of 
time now permit the following sys­
tematic report from the Whitney Lab­
oratory ot Seismology, a report de­
layed for some weeks by adverse 
weather. Earthquake shocks have 
been registered as follows:

February 27, from 11:55:14 a. m. to 
11:56:94 a. m. H. S. T. Intensity, 11 
Cancan! scale; 35 to 50 per cent of the 
minimum perceptible unit. Origin dis­
tant about 13 miles.

February 28, from 8:32:59 a. m. to 
8:34:04 a. m. H. S. T. Intensity, 111 
Cancani scale; above 78 per cent of the 
minimum perceptible unit. Origin dis­
tant about 12 miles.

February 28, from 10:04:07 a. m. to 
10:05:44 a. m. H. S. T. Intensity 111 
Cancani scale; 90 to 120 per cent of 
the minimum perceptible unit. Origin 
distant about 12 miles.

March 1, beginning about 9:22:03 a. 
m. H. S. T. a shock strong enough to 
throw the recording pens from the cylin­
ders. The shock was not felt, but it 
caused the windows to rattle. Owing 
to its strength the records are defec­
tive and further information cannot be 
derived from them.

March 3, from 7:37:43 a. m. to 7:39:47 
a. m. H. S'. T. Intensity, II Cancani 
scale; 30 to 50 per cent of the minimum 
perceptible unit. Origin distant about 
24 miles.

March 4, from 2:15:28 p. m. to 
2:18:08 p. m. H. 8. T. Intensity, III- 
IV Cancani scale; greater than the 
minimum perceptible unit, but not sen­
sible at the Observatory. Origin dis­
tant about 5.6 miles.

March 5, from 1:43:28 a. m. to

1:43:59 a. m. H. S. T. Intensity, III- 
IV Cancani scale; greater than the 
minimum perceptible unit, but not 
noticed at the Observatory. Origin 
distant aboyt 5 miles.

March 8, from 2:07:55 a. m. to 
2:09:33 a. m. H. S. T. Intensity, about 
VI Cancani scale; several times the 
minimum perceptible unit; wakened 
one sleeping person. Origin distant 
about 6.8 miles.

March 8, from 2:33:18 p. m. to 
2:33:58 p. m. II. S. T. Intensity, 11 
Cancani scale; about 45 per cent of the 
minimum perceptible unit. Origin dis­
tance is indeterminate.

March 10, from 5:15:40 p. m. to 
5:17:31 p. m. H. S. T. Intensity, II- 
111 Cancani scale; less than 60 per 
cent of the minimum perceptible unit. 
Origin distant less than 4 miles.

March 21, from 1:21:57 a. m. to 
1:24:17 a. m. H. S. T. Intensity, 1 Can­
cani scale; about 20 per cent of the 
minimum perceptible unit. Origin dis­
tance indeterminate.

March 25, beginning about 9:38:05 
a. m., a shock strong enough barely to 
be felt at the Observatory; on account 
of its strength the records are defec­
tive and yield no further information. 
Intensity, probably VII Cancani scale; 
from 10 to 12 times the minimum per­
ceptible unit.

March 25, from 11:25:07 a. m. to 
11:26:56 a. m. H. 8. T. Intensity, lo" 
I Cancani scale; about 8 per cent of 
the minimum perceptible unit. Origin 
distant about 37 miles.

March 25, from 7:49:41 p. m. to 
7:50:18 p. m. H. S. T. Intensity, IU 
Cancani scale; about 60 per cent of the 
minimum perceptible unit. Origin di®' 
tant about 32 miles.

March 25, from 8:46:00 p. m. 
8:47:47 p. m. H. S. T. Intensity, I0* 
1 Cancani scale; about 6 per cent o* 
the minimum perceptible unit. Orig"’ 
distant about 31 miles.

March 26, from 5:44:01 a. m. 
5:44:44 a. m. II. 8. T. Intensity, hig® 
II Cancani scale; about 45 per cent o* 
the minimum perceptible unit. Orig’® 
distant about 33.5 miles.

March 26, from 5:01:55 p. m. f® 
5:02:32 p. m. II. 8. T. Intensity.
III Cancani scale; about 60 per cent o



the minimum perceptible unit. Origin 
distant about 13.7 miles.

March 26, from 5:06:30 p. m. to 
p:06:34 p. m. II. 8. T. Intensity, med- 
1Um II Cancani scale; about 40 per 
cent of the minimum perceptible unit. 
’r'gin distance indeterminate.

_ March 26, from 5:06:49 p. m. to 
5:07:42 p. m. II. S. T. Intensity, low 
\ Cancani scale; a little above the 

minimum perceptible unit, but not 
Noticed at the Observatory. Origin 
distant about 13 miles.

March 27, from 5:47 a. m. to 5:57 
a' m' there was registered a portion of 

chief phase of a distant earth- 
’(nake. Nothing could be made out 
concerning either the distance or the 
energy of this earthquake.
.inarch 29, from 2:27 p. m. until later 
han 3:00 p. m. waves of the chief 

Phase of a distant earthquake were 
registered. The •origin distance of this 
8 0<‘k could not be determined; but it 
could be seen that it was only a mod- 

etrong shock.
•’.H .eh ^> ^rom 3:47:41 p. m. to 
I p :$4 p. m. H. S. T. Intensity, low' 
tk !lncani scale; about 14 per cent of 

e minimum perceptible unit. Origin 
1 ' ahout 14 miles.
8.ioch 20» from 8:04:12 p. m. to 
Oh :$$ 0- m- H. 8. T. intensity, at 
1 servatory, IV Cancani scale; about 
J* times the minimum perceptible unit, 

ough unnoticed here, probably owing 
di Occupation and inattention. Origin 

ls ant about 180 miles. Felt on the 
utheast flank of Mauna Loa, ami 
ore strongly on Maui and Oahu.

114toh 29’ from 11:°8:27 p. m. to 
I r.13 P- ni- II. S. T. Intensity, low 
th an?ani scale; about 9.5 per cent of 

m*n*Inum perceptible unit. Origin
Mance '"determinate.

10-0^^ ^’ ^rom 10:19:54 a. m. to 
j --0:34 a. m. II. S. T. Intensity, low 
the an5a.nr scale; about 8 per cent of 

min*mum perceptible unit. Origin 
8 ant about 8 miles.

10-^n' 3, from 10:30:17 p. m. to 
jy ,, 2 p. m. II. 8. T. Intensity, III- 
per an.Pan* scale; about the minimum 
Ohs^^^® unit, but not noticed at the 
’"ile'^'^0^* Origin distant about 12

April 4, from 8:14:15 a. m. to 
8:15:50 a. m. 11. 8. T. Intensity, high 
1 Cancani scale; about 19 per cent of 
the minimum perceptible unit. Origin 
distant about 12 miles.

April 4, from 7:06:21 p. m. to 
7:07:37 p. m. H .S. T. Intensity, III- 
IV Cancani scale; about the minimum 
perceptible unit, but not felt at the 
Observatory. Origin distant about 14 
miles.

April 6, from 3:20:35 p. m. to 
3:21:22 p. m. H. 8. T. Intensity, Il Can­
cani scale; about 35 per cent of the 
minimum perceptible unit. Origin dis­
tant about 13 miles.

April 9, from 3:13:56 p. m. to 
3:14:30 p. m. H. 8. T. Intensity, high 
III Cancani scale; 80 to 90 per cent of 
the minimum perceptible unit. Origin 
distant about 12 miles.

April 12, from 11:27:36 p. m. to 
11:28:24 p. m. II. S. T. Intensity, low 
III Cancani scale; about 60 per cent 
of the minimum perceptible unit. Orig­
in distant a little over 11 miles.

April 13, from 00:48:23 a. m. to 
(W:49:01 a. m. H. 8. T. Intensity, med­
ium III Cancani scale; about 70 per 
cent of the minimum perceptible unit. 
Origin distant about 14.3 miles.

April 13, from 4:15:37 a. m. to 
4:17:08 a. m. H. 8. T. Intensity, IV 
Cancani scale; a little above the min­
imum perceptible unit, but not noticed 
at the Observatory. Origin distant 
about 29 miles.

April 13, from 1:01:58 p. in. to 
1:03:03 p. m. II. 8. T. Intensity, high 
II Cancani scale; about 40 per cent of 
the minimum perceptible unit. Origin 
distant about 10.6 miles.

April 13, from 9:58:37 p. m. to 
9:31:31 p. m. H. 8. T. Intensity, IV 
Cancani scale; a little over the mini­
mum perceptible unit; barely, and at 
the time doubtfully, felt here. Origin 
distant about 30 miles.

April 15, from 1:57:28 a. m. to 
1:50:52 a. m. H. 8. T. Intensity. TV 
Cancani scale; a little above the min­
imum perceptible unit, but not noticed 
at the Observatory. Origin distant 
about 13.7 miles.

II. O. WOOD, Associate.
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From the Pacific Commercial Advertiser, Honolulu, April 19, 1914,

HONOLULU, April 15, 1914.—In 
continuation of the report published in 
The Advertiser March 24, 1914, I have 
to conclude my narrative of the journey 
authorized by the Hawaiian Volcano 
Research Association with some ac­
count of visits made to the volcanoes 
Kirishimayama, Asosan and Bandaisan 
and of cooperation started with Dr. 
Omori in the construction of certain 
earthquake instruments for general use 
by amateurs in Hawaii.

February 9 to February 24 I re­
mained in Kagoshima and vicinity. I 
then went to Miya on the high slopes of 
Kirishima volcano, the eastern peak of 
which contains an active and somewhat 
dangerous vent which has destroyed 
life and property in the past. A French­
man was wounded and his guide killed 
by flying stones here only a few years 
ago, so that it is sometimes difficult to 
get anyone to accompany the traveler 
to the summit. Fortunately just at 
present Kirishima is quiet, and I se­
cured a guide and made the ascent to 
the crater on the afternoon of Febru­
ary 25. A great explosion took place 
November 8 last, which left a magnifi­
cent bread-crust bomb twelve feet in 
diameter on the edge. I looked down 
into a quietly steaming cauldron, with 
an inner circular black cavity, while 
outside of the high cone on the west 
was an extraordinary scour-gulch pro­
duced by volcanic avalanches accom­
panying recent eruptions. Gigantic 
boulders were buried and half-buried in 
the ground, or split in fragments about 
the depressions made by their fall.

The next day we crossed Kirishima 
past the middle and western peaks of 
the volcanic mass, which is as a whole 
a dome more than fifteen miles long 
crowned by cinder cones somewhat like 
Mauna Kea, and rising to a summit 
1700 meters above sea-level. The whole 
mountain shows ash sections every­
where, indicating that explosive erup­
tion has been dominant in its later up­
building.

The eruption of November, 1913, was

followed by others December 9, and 
.January 8, and then came the Sakura- 
jima outburst January 12, which seems 
to have relieved the subterranean reg­
ion of Kirishima so that the latter be­
came quiet. The eruptive activity ap­
pears to be migrating southward, for in 
February the volcano island Iwojima 
still farther south in the Luchu chain 
broke out, and then about March 20 an­
other volcano on the island Suwanose 
in the same line and more to the south­
ward began exploding. The sequence 
was remarkable and the suggestion 
strong that some volcano still farther 
in the direction of Formosa might be 
heard from in April. All this activity 
in the Luchus must be relieving the 
magma of the under-earth at Kago­
shima, and is favorable for an early 
cessation of the explosions and lava­
flow at Sakurajima.

Asosan was reached and the active 
craters studied February 28. This vol­
cano is intensely active as a cauldron 
of boiling mud and steam, and has been 
explosively active many times since the 
eleventh century, with culminations of 
lava activity in the fourteenth cen­
tury, and of ash and lava in the sev­
enteenth, eighteenth and nineteenth 
centuries.

The last considerable eruptions were 
from 1906 to 1908. Asosan has the rep­
utation of being an ash volcano and of 
having the largest crater in Japan, 
and so of being “Japan’s greatest vol­
cano.”

On close acquaintance several things 
about Asosan surprised me. Lava 
makes up the greater part of the dome, 
and is in evidence abundantly on the 
very summit and about the active 
vents, appearing as recent flows in the 
vicinity of the four active pits. Two 
of these pits contain warm lakes, and 
two are boiling violently, with hun­
dreds of tails of white vapor rising 
with a roar from the bottom, three to 
four hundred feet down, amid pools of 
fountaining black mud. It is a mixed 
volcano, with both ash and lava in its 
structure, and very much lava.

As to its being “Japan’s greatest
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'Ocano, ” I think that conclusion is 
?^?^onab^e- Its highest peak is only 

; 1 meters high. There is an outer 
nng of diffs of elliptical plan with 
greatest diameter fourteen miles. This 

the “great crater.” It is a 
0 T^ed dome of heavy lava flows, 
ueh as Kilauea would become if 

^rged with Kilauea Iki and Keana- 
ba v'’ a°d general collapse took place 
m t °^ ^e Volcano House, so as to 
mil e ^e prater say ten by fourteen 
foi ^ ln dimensions. Then in Asosan 

F ru^e^ inner volcanic mountains 
eraf6 been built up, and the active 
these' V ^Y °f ^ ™thin One of 

• me outer wall is in some sense 
anu T^r1^’’ d°uhtless, just as the Nun- 
the ’ 3 1 is’ but we can hardly gauge 
hoi ^'Ze °^ v°h'anoes by the size of the 
lapse made " hen they cave in or col- 

thoJ1.* Stlnc armtake has been made by 
ter’ ’* f ° elaim that the Plinian ‘‘cra­
when T> Vesuvius in the year 79 A.D., 
const • °,mPe“ was destroyed, can be re- 
®ia eir™^, by Prolonging Monte Som- 
is rm . y- Indeed in that case there 
not w ^dence that the 79 crater "as 
The lthin the present active cone, 
or vesembiance of'Asosan to Kilauea 
mixed Una k°a> partially buried under 
leads accumulations, is striking, and 
canoe °ne to won(ler whether all vol- 
not h ’ /Oub* we dissect them, would 
Pediment1^ t0 1)088688 a Kilauea for 

met rfhUrne^, to Nagasaki March 2 and 
Way '^r' Frank A. Perret on his 
Shima tng08hima- H« was at Kago- 
injur i J0Ugh March, and was slightly 
to com ♦ exploding lava. He expects 
1° visi^ t0 J'awa“ about May 1 and 

again our volcanoes.
norther^^bj^tive was Bandaisan, in 
diarch 99 *nshu, which 1 reached 
cities t ’ n er v’8^8 t° all the larger 
and of ° co e®t copies of newspapers 
w‘th thAneWSPaper Photographs dealing 
eruPtion eV ^ days of the Sakurajima 
®ctive v ] bandaisan is on a line of 
Japan ° ' anoeH in the central region of 
a» the’ n°r^b of Tokyo, and is famous 
July lR«eDe °f a terrific explosion in 
of the J ’ " hen the whole north side 
r°cks °untain was blown out, ano 

0 earth filled up deep basins

and valleys, flowed miles, and dammed 
drainage to produce numerous large 
lakes. Several hundred persons were 
killed and villages engulfed or swept 
away. The eruption was said to be 
from the end mountain of a group, to 
have exhibited no lava, and to be pure­
ly a steam explosion. These statements 
all seem to me questionable after see­
ing and exploring Bandai and its crater.

It is an isolated distinct vol ano. sur­
rounded by valleys and lowlands. There 
are scattered fragments of porous black 
lava, like complete units of an a-a sur­
face, to be found here and there in the 
debris of the avalanche. The gases 
now rushing from the solfataras in the 
crater are full of sulphur, and at 205° 
Fahr., somewhat above the boiling point 
for that altitude (1100 meters), and 
hence it seems probable that they were 
much hotter and contained much be­
sides water when the great eruption 
occurred. There is ample evidence in 
the topography that similar eruptions 
have occurred at Bandaisan before, and 
I believe the “avalanche-explosion” 
habit of this volcano to be merely a 
stage of decadence of volcanic activity 
more advanced than Sakurajima, but 
occasioned by the same under-mechan­
ism of a rising lava surcharged with 
gas.

My adventures in the Bandaisan era 
ter were somewhat Arctic, as there were 
eight-foot snowdrifts partially crusted 
and occasional rock avalanches occa­
sioned by the war of snow and ice with 
hot vapors. Also there was dense fog, 
and my guides lost their way, so that 
we had to steer out of the snowy wil­
derness with the aid of the compass 
needle. Also there was much rain and 
some snowfall, but in the course of a 
four-day trip we saw enough and se­
cured enough photographs to reward us 
for the journey. I had with me for 
interpreter Suito, a Japanese photog­
rapher, who rendered efficient service.

From March 26 to April 4 I gave 
much time to conferences with Pro­
fessor Omori, chief of the imperia! 
earthquake investigation committee of 
Japan. It has long seemed desirable 
to have a seismograph available for 
voluntary observers in Hawaii, which 
they would buy as they might a baro­
graph, and which would record with
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ink the time and relative intensity of 
ordinary earthquakes. Such an instru­
ment we drew up a design for, with the 
aid of Mr. Mitsubori, chief engineer of 
the Educational Appliance Company of 
Tokyo.

A sample instrument is to be made 
and tested by Doctor Omori, and if 
satisfactory some of the instruments 
will be sent to our observatory an 1 dis­
tributed in Kona, Kau, Hilo and Ko- 
hala. It is to be a horizontal pendu­
lum, portable, with a twenty-four-hour 
drum wound with white paper rolled 
from a spool. The magnifying lever 
will write with ink on the paper, and 
minute and hour marks will be pricke I 
in the paper parallel to the pendulum

record. The magnification will be from 
fifty to seventy-five times the earth 
movement to be recorded. It is expect­
ed that the cost of the instrument will 
be under fifty dollars. If successful 
this instrument should fill a need long 
felt in places like California, where 
it is of the utmost interest to know 
what small earth movements fake place 
locally and to know with some accuracy 
the time, number and intensity of such 
movements, apart from hearsay or the 
sensitiveness of individuals.

I sailed from Yokohama on the Man­
churia April 6, arriving at Honolulu 
April 15, 1914.

T. A. JAGGAR, JR., 
Director.
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Kagoshima, and Sakurajima, January 14, the volcano in active eruption.



MAP OF KILAUEA

Ai 50-

Miles L- m-i kJ ।—। ।—a 
Conteur interval 2 5 feet.

HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology. , _

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academv of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii; (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

meters registering N-S and E-W motion, 
heavy Omori tromometer registering E-W 
tion and an Omori “ordinary SeismograP ’ 
designed for registering strong earthquakes 
all three components of motion. These * ( 
seated on concrete piers in a closed basem® 
room having practically constant temperatu ' 
beneath the chief Observatory building n , 
the hotel. Time is referred to a rated chro^^ 
meter, checked at intervals by solar obser e 
tions with a transit. Both instruments . 
loaned by the College of Hawaii. At th®. ®ofi 
station by the edge of the active pit an O® ^ 
two-component tromometer with light Bte J 
masses is mounted on a concrete pier P .jgj 
directly on the fresh lava surface. Hawai 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSE ,

Expressed by accelerations measured 
meters per second per second.

I.
II.

III.
IV.

VI.
VII.

VIII.
IX.

XI.
XII.

Instrumental . . ..
Very slight...........  
Slight.................
Sensible, mediocre. 
Rather strong ... 
Strong..................  
Very strong . ... 
Ruinous...............  
Disastrous............ 
Very disastrous .. 
Catastrophic . ...

0.0
2.5
5.0

10.0
25.0
50.0

100.0
250.0
500.0

1000.0
2500.0

Great catastrophe... .5000.0

in m>"‘

5'10®

50® 
lO®-®

50 ' • 
lOOO-J 
2500®

1000°°

WHITNEY LABORATORY 
MOLOGY.

The Whitney Laboratory of 
•quipped with two Bosch Omori

OF SEIS-

Seismology is 
100 kg tromo-

Grade IV. is ordinarily the minimuni 
ceived by the senses; aid in grade XH^ 
acceleration, or rate of change of 
(jerk) reaches that of terrestrial gravitatio
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From the Pacific Commercial Advertiser, Honolulu, May 10, 1914.

TECHNOLOGY STATION, Kilauea, 
^ay 7.—The week at Halemaumau has 
shown a marked increase of activity, 
culminating in a fiery display May 4 
•®d 5, with lava flows from the cone- 
lets on the floor, but at a very great 
depth within the pit. All signs indi- 
cate a progressive slow rise of the lava 
from week to week, the fumarole action 
"dug very strong high up the walls, 
•ad the great mass of talus material 
"dag now in large measure consumed, 
80 that bare rocK walls extend nearly 

the floor. For more than a year the 
low-lying lava column has been melting 
ap this vast body of tumbled rock, its 
hunches and overflows of 1912, the con- 
fuct between the heat supply and the 
flipping slides proceeding by pulsa- 
“ons of about a fortnight’s duration 
®aeh, marked by alternations of quiet 
and activity.
. Thursday, April 30, there was no see- 

on account of smoke, but the rum- 
Ning was loud and the blowing noise 

*ry loud, with occasional exceptional
Nasts.

^ay 1 at 5:20 p. m., the pit was 
dearly visible from the north. The Old 
faithful cone was blowing and rum- 

and emitting blue flames from its 
Cracks. A strong avalanche lasted 45 
^conds. At 8 p. m. from the south- 
,a8t station strong glow could be seen 
® the west-northwest cavity under the 
aU and at some other spots, but there 
ere no lava drops or spatters ejected. 
"‘Ies continued.

p ay 2, at 5:40 p. m., the Old Faithful 
°Ue was seen to be spattering and the

west-northwest hole was glowing, as 
seen from the north. Blowing and rum­
bling noises continued. At 6:10 p. m., 
from the same point of view a clearing 
out of the fumes revealed the fact that 
new lava flows had poured all over the 
floor, surrounding the Old Faithful cone, 
the source apparently being a conelet 
under the southeast station. Glowing 
streaks could be seen where the flows 
had cracked. Slides were still plenti­
ful. The west cone on the floor was 
occasionally rumbling and blowing out 
glowing spatter. At 6:30 p. m., all the 
pots and craterlets were seen to be flar­
ing, Old Faithful was vomiting spatter 
from its main lateral cavity, and blue 
flames from a crack on its crest.

May 3, from 6 to 8 p. m., conditions 
were similar, the various pots bubbling 
and flaming, with noises of puffing and 
splashing, the seeing being best from 
the southeast station. The fumaroles 
were very rapid in their puffing, one 
being seen not more than 100 feet be­
low the south station. In the same zone 
of vapor as the postal rift, back from 
the edge of Halemaumau, but more to 
the eastward, east of the Volcano 
House trail, a fumarole has developed 
acid fumes which are like those of the 
floor, intensely disagreeable and prob­
ably injurious.

May 4, 3 to 4 p. m., the bottom area 
was plainly visible from the northwest 
for from twenty to thirty minutes. Old 
Faithful exhibited a small triangular 
orifice and the southeast cone was glow­
ing. These were both spatter-heaps at 
the floor level, the floor being made 
up of flows. On the south side of the 
floor two small glowing spots were seen. 
In the large west-northwest orifice there
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was marked activity concealed by 
fumes. Two small glow spots appeared 
under the northwest station. The high 
fumarole in the north wall was very 
active. The northeast cave was glow­
ing. No lava jets were seen. Rum­
bling was strong, and the blowing noise 
comparatively weak.

From 9 to 11 in the evening of May 
4, and again at 4 a. m., the most in­
tense glow which has been seen over 
the pit from the Observatory for many 
months was observed, due to extensive 
lava flows on the floor, as was proved 
next day. These were seen still in 
eruption on the afternoon and evening 
of May 5. As on May 2, the source 
of the principal flows was the south­
east cone, now become an oven opening 
to the north and vomiting out an im­
mense flow which covered the whole 
east end of the floor. There were other 
spattering flows from Old Faithful, 
nearer the middle of the floor, this also 
being an oven open to the north. There

was little sliding, and the noise was 
mostly splashing and puffing. Seeing 
was from the south and southeast, the 
whole southeast end of the pit being 
continuously clear, and in general the 
fumes less obstructive than of late, 
though the ring of fumaroles around the 
low talus adjacent to the floor was in­
tensely active, emitting hundreds of 
tails of white vapor. Dimly the west­
ern holes could be seen in action, and 
there were western lava flows, but their 
detail could not be made out. High 
over the floor in the northeast wall 
a large craterlet was fuming and flam­
ing. Under it near the floor level were 
several glowing holes and a black cone 
illumined by the incandescence of the 
lava flows. Now and again the flows 
would crust over, blacken and then rend 
asunder, the glowing orange-colored 
melt welling up in streaks and ribbons. 
Altogether it was a glorious display, 
and lasted for hours. There were at 
least three main flows and seven glow­
ing craterlets.

May 5, 8 to 10 p. m., the depth was 
measured with the new Japanese sim­
plex transits and very accordant results 
were obtained from three readings, 
making the elevation of the south and 
southeast stations above the Old Faith­
ful and southeast cones 585 feet ap­
proximately.

May 6 the evening glow indicated 
diminished activity, confirmed May 7, 
11 a. m., when the floor was concealed, 
the noises that of puffing, with one slow 
avalanche heard.

T. A. JAGGAR JR., 
Director.
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Relief map of the Island of Hawaii, the cross showing the symmetrical cru­
ciform location of the volcanoes.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
equipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, * 
heavy Omori tromometer registering E-W na­
tion and an Omori “ordinary Seismograph 
designed for registering strong earthquakes ’ 
all three components of motion. These 
seated on concrete piers in a closed basem*® 
room having practically constant temperaturj 
beneath the chief Observatory building ®e* 
the hotel. Time is referred to a rated chrof 
meter, checked at intervals by solar obseTv 
tions with a transit. Both instruments 8.
loaned by the College of Hawaii. At the j 
station by the edge of the active pit an 
two-component tromometer with light ste8 j 
masses is mounted on a concrete pier pl*f . 
directly on the fresh lava surface. Haw*11' 
standard time (H. 8. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENS^1

Expressed by accelerations measured in O’1®1 
meters per second per second.

I. Instrumental..........................  0.0
II. Verv slight................. 2.5

III. Slight........................... 5.0
IV. Sensible, mediocre.... 10.0
V. Rather strong ........... 25.0

VI. Strong......................... 50.0
VII. Very strong..................100.0

VIII. Ruinous...................... 250.0
IX. Disastrous.................. 500.0
X. Very disastrous......... 1000.0

XI. Catastrophic................2500.0
XII. Great catastrophe. .. .5000.0

5°'

25%
100% 
25°2o 
500'

1000$'

Grade IV. is ordinarily the minimum P^( 
ceived by the senses; aii in grade Xll- 
acceleration, or rate of change of m°’ 
(jerk) reaches that of terrestrial gravitatio®'
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From the Pacific Commercial Advertiser, Honolulu, May 18, 1914.

TECHNOLOGY .^aTION, Kilauea, 
May 14.—The week at the fire-pit has 
been one of steady continuance of ae- 
Mvity, with probably some rising.

May 7, at 11 a. m. a partial view of 
the interior of the pit was obtained. 
Under the south station for a depth of 
at least 300 feet is a bare insloping
rock wall ending below in a V of talus 
r’sing on each side.

Much of the enormous quantity of 
8lide-rock which filled the south end of 
the pit last year is gone, engulfed in 
the magma column below. There still 
remains a remnant of the high south 
bench sixty feet below the rim. On 
this date the wind was diffusing the 
fumes in the pit, Old Faithful was 
hissing continuously, there was no 
sound of very great activity, and a 
slow avalanche was heard tumbling to­
ward the west.

There was some glow during the 
®*ght of May 8-9, and at 1 p. m. May 

Old Faithful was seen from the 
Northwest station to be a small pool 
about 25 feet in diameter, with flows 
running over the edge on the floor to- 
w&r<l the northwest and toward the 
southeast. The west cone on the 
uoor was ejecting incandescent lava 
jots.

plowing, rumbling, and , breaking 
poises were very loud. At 1:15 stream- 
*ng currents could be seen in the Old 
faithful pool. The cavern in the 
™all westnorthwest was throwing out 
*a'a jets from time to time and the 
floor below it was covered with fresh 
ava- In the evening from 8 to 10 p.

the seeing was best from the south 
Nation. The whole bottom was visible;

two cones with glowing filagree in the 
westnorthwest wall, the western floor­
cone, Old Faithful an open pot with 
hanging stalactites, showing streaming 
within, and sometimes splashing out. 
The southeast cone of the two days be­
fore was now submerged under fresh 
lava-flow from Old Faithful.

The noise of strongest loud blowing 
seemed to come from* the southwest 
margin of the floor, where were puffing 
fumaroles. The floor was divided into 
halves, the western evidently higher 
than the eastern, and a cascade of lava 
poured down a slope from west to 
east across the dividing line. This 
cataract was a narrow ribbon, and at 
its lower end was pouring into Old 
Faithful. The noise of the lava stream 
was a peculiar and characteristic 
crackling rumble. Other noises were 
sharp hisses and splashes, and a little 
rock-sliding. The whole east floor 
showed the glowing cracks of a fresh 
lava flow.

At 5 p. m. Sunday, May 10, there was 
no clear seeing and the noises were the 
same. At 3:20 p. m., May 11, the Old 
Faithful pot, with streaming lava 
within, was visible from the east sta­
tion, and the noises were blowing and 
loud rumbling. From the southeast 
station at 4:20 p. m. the Old Faithful 
pot was seen to be overflowing, and 
there was glow in a southeast crack 
in the floor.

May 12 at 3 p. m., the seeing was 
poor; the noise was a continuous hiss, 
with rumbling and occasional loud 
puffs. The * Old Faithful glowhole 
could be dimly seen splashing. Fuma­
roles around the bottom were very ac-
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tive southeast and south, and one high 
one was noticed about 100 feet above 
the floor in the wall east. The rumble 
was loud enough to be heard at the 
Technology Station about 100 feet 
back from the edge of the pit. At 5 
p. m. from the southeast station the 
east end of the floor could be seen; 
Old Faithful was an oven with hang­
ing stalactites open to the east, there 
was another small beehive cone on the 
floor southeast, and a small glow spot 
could be seen in the west pool. A very 
high fumarole in the wall was discov­
ered at the top of the talus just to the 
south of the west station.

May 13 at 4 and 6 p. m. seeing was 
bad, the triangular orifice of Old

Faithful could be made out from the 
southeast station, and the noise was the 
usual loud rumbling and blowing. The 
blowing of late has had no very defin­
ite period, but has been continuous, 
with sporadic louder puffs. I have 
uever yet been able to identify visible 
jets of vapor with the sounds per­
ceived, nor by any other means satis­
factorily to localize the sounds.

H. O. Wood reports that continued 
cloudy weather at noon has prevented 
observations for the correction of 
time, so that no systematic report from 
the Whitney Laboratory of Seismology 
can yet be given. The week has been 
quiet seismically except for a shock at 
about 9:05 p. m. May 12. This was 
sufficiently energetic to start the or­
dinary seismograph, and barely to be 
perceived in the vicinity of the Ob­
servatory. Vague reports indicate that 
it was stronger to the senses on the 
southern slopes of Mauna Loa, a cir­
cumstance considered probable, since 
its origin would appear by the trace on 
the seismogram to be 30 to 40 miles 
from the Observatory.

The director, on the evening of May 
14, is to repeat in Hilo the lecture on 
the eruption of Sakurajima, with illus­
trations, previously delivered in Hono­
lulu. T. A. JAGGAR, JR.,

Director.
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HAWAIIAN VOLCANO RESEARCH ASSO- 
CI AVION.

This society is a voluntary one. made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology ia 
•quipped with two Bosch-Omori 100 kg tromo­

meters registering N-S and E-W motion, * 
heavy Omori tromometer registering E-W 
tion and an Omori “ordinary Seismograph 
designed for registering strong earthquakes ' 
all three components of motion. These • । 
seated on concrete piers in a closed basem*® 
room having practically constant temperatu® 
beneath the chief Observatory building 
the hotel. Time is referred to a rated chro® 
meter, checked at intervals by solar obsef* 
tions with a transit. Both instruments 
loaned by the College of Hawaii. At the s” . 
station by the edge of the active pit an 0®°,, 
two-component tromometer with light stea®^ 
masses is mounted on a concrete pier pl*® „ 
directly on the fresh lava surface. Hawai® 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSl^

Expressed by accelerations measured 
meters per second per second.

in t#^

I. Instrumental..........................  0.0
II. Very slight................. 2.5

III. Slight........................... 5.0
IV. Sensible, mediocre.... 10.0
V. Rather strong ........... 25.0

VI. Strong......................... 50.0
VII. Very strong..................100.0

VIII. Ruinous...................... 250.0
IX. Disastrous.................. 500.0
X. Very disastrous......... 1000.0

XI. Catastrophic................2500.0
XII. Great catastrophe. .. .5000.0

10'

ioo{

1000® 
2500?
5000 g 

ioooO-

Grade IV. is ordinarily the minimum P* 
eeived by the senses; a^i in grade XlL j 
acceleration, or rate of change of mol’0 
(jerk) reaches that of terrestrial gravitatio*-
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TECHNOLOGY STATION, Kilauea, 
Hawaii, May 21, 1914:—

The rise at Halemaumau continues, 
though the bottom of the pit is over 
six hundred feet below the rim in 
places, according to recent measure­
ment. The deepest parts are at the 
'vest end of the floor. Hows over the 
floor from various vents have made a 
brilliant flaring glow at night, seen 
from the Observatory, while in the day- 
time seeing has been variable, the 
fume-cloud sometimes being obstruct- 
'vp. In general it has been a week of 
brilliant nocturnal displays for vis- 
Hors. it should be noted that the tem­
perature of the Postal Rift was un­
usually low last week; on May 12, at 

p. m., the temperature of the air 
'Whs 20 degrees C., (68 degrees F.); of 
tbe hot gases in the rift 308 degrees C. 
(086 degrees F.); usually in the past 
fro years the Postal erack has given a 
temperature measurement of from 315 
to 323 degrees C. (599 to 613 degrees

At 3:52 p.m., May 14, a long slide 
^as heard from the southwest part of 
t®e pit, lasting about 45 seconds, and 
small slides thereafter. At 6:25 p.m.

Old Faithful oven was spouting 
ava; three holes in a line appeared be­

yond as seen from the southeast sta- 
*°n, one of them emitting blue flames, 

southeast cone on- the floor occa- 
monally blew out spray. A bright glow- 

°le appeared under the northeast sta- 
‘°n, another under the east station, an<l 
,e blowing and rumbling noises con- 
'"ued as of late. At 6:50 p.m. a flow 

“Ppeared on the floor pouring from the 
^est toward Ohl Faithful.

May 15 at 4:30 p.m., seeing from 
the southeast and south stations was 
sufficiently clear for a partial survey 
of the bottom with a transit. The floor 
was very active from at least eighteen 
points. A flow from the southeast cone 
showed glowing cracks and rim, and 
covered the eastern floor. The princi- 
pal active holes visible were the west 
cone, Old Faithful, a pot just west of 
Old Faithful, the southeast cone, the 
northeast chimney, a glowing spot on 
the east side of the floor, and the two 
high west chimneys. By “chimneys” 
I refer to craterlets in the wall at 
some height above the floor, and exhib­
iting glow. The noises were sharp 
hisses, bubbling and rumbling and some 
rock-slipping southwest. I was able for 
the first time to identify the hisses with 
jets from the southeast cone, which vis­
ibly coincided with the noise, and this 
place was clearly at the source of the 
lava flow spreading over the east floor 
under its own crust.

The flow in solidifying tended to 
choke its orifice, hence the hisses of hot 
gas which kept the orifice open, and 
kept pumping a narrow stream of in­
candescent lava under the crust to 
swell and spread the accumulation on 
the floor. The west cone and Old 
Faithful were both splashing pots occa­
sionally ejecting spray.

The measurements revealed a rise 
of the eastern floor of from seven to 
eight feet in the past fortnight, the 
mean depth below the south-southeast 
rim being 575 feet to the southeast 
cone, 574 feet to Old Faithful, 583 feet 
to the pot just west of Old Faithful, 
and 605 feet to the southwest cone.
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The long downward slope here revealed 
from Old Faithful, as a built-up cone 
toward the west end of the floor, indi­
cates how much the activity of the 
eastern floor during the past few weeks 
has been constructive by overflow, in 
contrast to the west end. The distance 
from Old Faithful to the southeast cone 
was 110 feet, and to the southwest 
cone 243 feet. The whole flat cone of 
overflow, which we have been calling 
“floor,” is at least 550 feet long from 
east to west and perhaps 200 feet wide.

May 16 at 11 a.m., conditions were 
the same, seeing poor. May 18 at 6 
p.m. activity was strong, Old Faithful 
was blowing out jets of lava, the front 
of a flow was in motion at the east end, 
the southeast cone was puffing spray, 
and the noises were loud. At 6:10 a 
flow was pouring from the north to­
ward Old Faithful.

May 19 at 1:30 p.m., there was con­
tinuous hissing and puffing with no de­
finite period that could be timed. There 
was some rumbling and what little 
could be seen of the floor from the 
southwest ami south stations showed a 
black surface with gaping, flowing pots 
at Old Faithful and vicinity. There 
were no flows seen in motion. Two high 
fumaroles at the top of the talus occur 
east and west of the southwest station. 
Further down in the pit there is a flat 
remnant of the 200-foot bench of 1912, 
its top cracked in many directions, fum­
ing, and discolored with sulphur. East 
of the bench under the south station, 
at the foot of the vertical wall that 
bounds the pit there is an extraordinary 
downsloping gully, almost a crevasse,

probably produced by the sagging out­
ward toward the pit of a block of 
bench or wall material.

May 20 at 6 p.m. from the south­
east station a flow was again seen to 
be pouring from the west into Old 
Faithful. This would imply that the 
summit region of the floor is slowly mi­
grating westward. A cone under the 
east station was blowing jets of lava 
40 to 50 feet into the air. The south­
east cone was emitting blue flames. 
Bright glow showed in the northeast 
chimney, and the floor showed the 
crackled glowing pattern of the recent 
lava flow. Two orifices appeared in 
the Old Faithful position.

Owing to bad weather preventing 
solar observation for the correction of 
time, the report of the Whitney La­
boratory of Seismology will be de­
ferred. The week has been quiet seis- 
mically.

T. A. JAGGAR, Jr., Director.

Harold Bauer, the distinguished mu­
sician, who has been visiting Madame 
Pele and viewing the entrancing spec­
tacle that the Fire Goddess is now pre­
senting at Kilauea, has become a patron 
of the Hawaiian Volcano Research As­
sociation and has subscribed liberally 
towards the fund by means of which 
the scientific work at the Volcano is 
now being carried on. Mr. Bauer, who 
spent the evening of Friday, May 15, 
with his wife on the edge of Iialemau- 
mau, entranced with the gorgeous dis­
play of spouting lavas, fire fountains 
and brilliant flows, is enthusiastic over 
the Volcano itself and as much so over 
the work being done in the study of 
the Volcano and its phenomena by 
Professor Jaggar and his associates, 
writing as follows:
“The value of this experience is 

something I can never over-estimate, 
for it has been truly a revelation. Such 
work undertaken in the cause of hu­
manity cannot fail to inspire the sym­
pathetic and enthusiastic interest of 
every observer, i cannot believe that 
the lack of financial support will prove 
of long duration, for I am convinced 
that the time is ripe -or every human 
being to understand the far-reaching 
importance of scientific research into 
the underworld, more immediate and
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vital in its relation to our lives than 
many other branches of study upon 
which time and wealth have been lav­
ished in abundance. In enclosing here­
with a modest contribution towards the 
funds of your Association, I earnestly 
trust that the necessary movement in 
Public feeling may shortly be mani­
fested and your endowment rapidly at­

tain such proportions as to enable you 
to prosecute your labors to the fullest 
and most permanent advantage.”

A very large audience attended the 
lecture in Hilo May 14 by the director 
on “The Japanese Volcanic Disaster,” 
and the proceeds netted $123.00 to the 
Hawaiian Volcano Research Associa­
tion.

Rough Lava.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology. , „ . „..

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the.spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
bv the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret m the A®"'' 
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports. . .

This weeklv bulletin as it appears in the 
Advertiser will be reprinted as » le»Jet 
sent to regular annual subscribers to the wont 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welco.ned in the association. I™ 
association aims: (1) Jo record volcanic
activity and earthquakes in Hawaii. (-) to 
attract scientific men hither for special studies, 
(3) to promote the establishment of volcano 
observatories all over the world.

whitney laboratory

The Whitney Laboratory of 
equipped with two Bosch-Omori

OF SEIS-

Seismology is
100 kg tromo-

meters registering N-S and E-W motion, 
heavy Omori tromometer registering E-W ' 
tion and an Omori “ordinary SeismograP j0 
designed for registering strong earthquakes 
all three components of motion. These ’ । 
seated on concrete piers in a closed base® 
room having practically constant temperatu 
beneath the chief Observatory building n 
the hotel. Time is referred to a rated chrm 
meter, checked at intervals by solar obser 
tions with a transit. Both instruments “ 
loaned by the College of Hawaii. At t*1® ®ori 
station by the edge of the active pit an om 
two-component tromometer with light s 
masses is mounted on a concrete pier p ,#|) 
directlv on the fresh lava surface. Haw» 
standard time (H. S. T.) is 10 hrs. 3 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENSE

Expressed by accelerations measured 
meters per second per second.

Instrumental . ...
Very slight...........  
Slight.................
Sensible, mediocre. 
Rather strong ... 
Strong..................  
Very strong . ... 
Ruinous...............  
Disastrous............ 
Very disastrous . .

II.
III.
IV.

VI. 
VII. 

VIII.
IX.

XII.

0.0
2.5
5.0

10.0
25.0
50.0

100.0
250.0
500.0

1000.0
Catastrophic................2500.0
Great catastrophe... .5000.0

in

10®

50® 
100-J 
250"

500®J 
1000®-

Grade IV. is ordinarily the minimum ^ 
eeived by the senses: a^£ in grade XH- ^ 
acceleration, or rate of change of ® 
(jerk) reaches that of terrestrial gravitatio
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TECHNOLOGY STATION, Kilauea, 
May 28. 1914.—The week at Halemau- 
*aau has been one of continuous activ- 
^y of the same or<ler as that recently 
reported, with lava jets and spatter 
from time to time from the pots in the 
Hoor, and flaming chimneys around the 
border of the floor area. There was a 
8Hght subsidence, to judge by depth of 
lava in the pots, from May 21 to 23, 
and thereafter some rising, but this 
appearance needs checking by meas­
urement, as the pulsatory overflow and 
8Patter on the floor may by building 
UP simulate lava-sinking, just as the 
engulfment of slide-rock and floor 
Crust when it all slides down may sim- 
y>ate lava-rising. There is evidence 
111 the south talus of such a downslip 
111 tne latter part of the period, prob­
ably on the night of May 24-25, and 
lais was immediately followed by re­
newed overflow of lava jets from the 
fl'l Faithful oven.

May 21, 1914 at 8:30 p. m., seen 
r°,H southeast and south stations, a 

narrow vent just west of Ohl Faithful 
emitted a rapid-flowing ribbon of 
glowing lava down a steep slope as 

from the south into Old Faithful.
bo lava within the Ohl Faithful pot 

appeared to be streaming rapidly east- 
I^d, and to be from eight to twelve 
eet below the solidified crust. There 

''ere many dull red cracks all over 
be eastern half of the floor, apparent- 

.v persistent. The southeast cone was 
Quietly glowing, but there was greater 
activity in two northeast places at and 
Just above the foot of the wall. At

the north was one conspicuous orifice 
and two or three were dimly seen in 
the fumes to the west. There were 
rare low jets from Old Faithful, 
tinkling sounds of cracking crust, oc­
casional local rock falls, and bright 
illumination of the fume-cloud and 
walls.

May 22 at 11:20 a. m. the high 
northwest chimney was seen from the 
north rest-house to be surmounted by 
a cone about ten feet high, with a 
large orifice at the top, an opening in 
its side, and boiling lava within which 
occasionally surged up to high levels 
without overflowing or jetting. Five 
other chimney vents in a line beyond 
this one showed glow. Rumbling 
noises were more marked than hiss­
ing, and there were many slides. At 
noon from the same point Old Faith­
ful could be seen, a roundish hole in 
the floor about 20 feet wide, its edge 
some five feet above the surging lava 
within, which occasionally spattered 
out. Fire showed also in the north­
east chimney. At 4:20 p. m., the 
various vents were more active, and at 
8 p. m. from the southeast station the 
cracks in the floor east were glowing, 
the east cone ejecting moderately 
high jets, and the lava pots and 
chimneys generally active, but there 
were no moving flows seen.

May 23 at 6 p. m., dim views from 
the south station showed the usual 
glow-holes and a bright flame in the 
northeast chimney. The west end of 
the floor area exhibited a bright flare, 
but what occasioned it was obscure. 
The noises were a continuous puffing 
and splashing. The southeast fuma-
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roles in the talus exhibited a smoking 
rift trending northeast, gaping open 
and line<l with whitish sulphur, as 
though the lower portion of the talus 
had started to slide away from the up­
per portion. Two days later this was 
all changed and the whole slide had 
gone lower, implying that the hot lava 
under these most active vents is rap­
idly consuming the slide-rock. From 
the northwest station at 6:30 p. m. 
there was no seeing, but the bright 
Hare over the west end of the bottom 
area was accompanied by a splashing 
and booming which sounded like the 
fountains of a pool. Conditions on the 
evening of May 24 were fumy; the 
usual glow-holes were seen.

May 2J at 3:30 p. m. from the north 
rest-house the noises were steady 
hissing and a thudding rumble like the 
boiling of a viscous fluid. At 4:20 p. 
m. from the southeast the floor was 
seen to be black without moving flows, 
with conelets east arid southeast, a tri­
angular orifice at Old Faithful, a sim­
ilar smaller one in the northeast vent, 
and the great V of insloping wall un­
der the south station had extended 
down much lower than on the 23rd, in 
consequence of bodily subsidence of 
the fumarole talus beneath. The sul­
phurous crevasse was gone, only some 
whitish bowlders revealed where it 
had been. The southeast wall has by 
the recession of the talus become re­
markably high and steep, and about 
100 feet down a great red protuberant 
portion actually overhangs.

May 26 at 6:30 p. m., the Old Faith­

ful hole appeared about 3x5 feet in 
diameter, with surging lava within, 
and the other glow-holes appeared 
scattered about the floor. At t p. m. 
Old Faithful was splashing lava out on 
to the floor, the northeast chimney 
was flaming, and the east cone was 
jetting spray. Bumbling and blowing 
noises continued.

May 27 was a rainy day, and a weak 
glow was seen over the pit in the 
evening, at which time also a south­
west wind began, carrying the fumes 
over the Observatory and the Volcano 
House. This has today, May 28, de- 
veloped into a southerly storm. There 
has been much rain for months past at 
the Volcano House.

Changes in the cracks back of the 
rest-house at Halemaumau have ac­
companied the low level floor (about 
600 feet plus) of the past year and 
the rising lava of the past few months. 
Evidently the cracks concentric to the 
pit bound immense spalls of rock, 
crescent-shaped in plan, like the 1894 
bench, which tend to sag out into the 
pit and subside. The outer ring of 
fumaroles, of which the Postal Rift is 
the type, is a continuous echelon of 
such cracks extending down to the hot 
lava probably, and recently movements 
on this ring east and southeast have 
opened the way to the passage of 
very acid fumes which are intensely 
irritating. One place straight back of 
the east rest-house shows bluish fume. 
Probably lava is rising beneath this 
ring just as in the case of the inner 
ring of talus fumaroles. Moreover 
cracks parallel to the edge of the pit 
from ten to thirty feet from the edge 
between the north rest-house and the 
northwest station have gaped a few 
inches, and in one case at least, the 
outer block has subsided, these cracks 
being from three to thirty inches wide. 
The rock on the pit side of a twelve­
inch crack forty feet in front of the 
Technology Station has settled four 
inches in sixteen months. The rock 
filling of a thirty-inch crack In the 
trail back from the northwest station 
has settled three inches in the same 
period, indicating that the crack has 
gaped. No motion can be detected at 
the north station, the trail from the
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north to northeast stations, nor about 
*he east station.

The seismological report will be de­
ferred until clear weather at noon per­

mits a time observation. One distant 
earthquake was recorded May 25-26

T. A. JAGGAR, JR., 
Director.
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CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be_ welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is
•quipped with two Boseh-Omori 100 kg tromo­

meters registering N-S and E-W motion, 
heavy Omori tromometer registering E-W ”?.> 
tion and an Omori “ordinary SeismograP 
designed for registering strong earthquakes . 
all three components of motion. These a‘( 
seated on concrete piers in a closed base©* 
room having practically constant temperat©, 
beneath the chief Observatory building 
the hotel. Time is referred to a rated ckr0^4. 
meter, checked at intervals by solar obser 
tions with a transit. Both instruments 
loaned by the College of Hawaii. At the 
station by the edge of the active pit an 
two-component tromometer with lighf stf’^ 
masses is mounted on a concrete pier f 
directly on the fresh lava surface. Ha*’"* 
standard time (H. S. T.) is 10 hrs. 30 
slower than Greenwich time.
CANCANI SCALE OF SEISMIC INTENS^

Expressed by accelerations measured 
meters per second per second.

mil’"

I. Instrumental............... 0.0
II. Very slight.................. 2.5

III. Slight........................... 5.0
IV. Sensible, mediocre.... 10.0
V. Rather strong........... 25.0

VI. Strong......................... 50.0
VII. Very strong...................100.0

VIII. Ruinous....................... 250.0
IX. Disastrous................... 500.0
X. Very disastrous.........1000.0

XT. Catastrophic . ... ...2500.0
XII. Great catastrophe. .. .5000.0

in

10^

lOO^’

Grade IV. is ordinarily the minimu© ^i 
ceived by the senses: a_d in grade XH^d 
acceleration, or rate of change of 
(jwk) reaches that of terrestrial gravitatio®'
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TECHNOLOGY STATION, Kilauea, 
June 4, 1914.—The week at Kilauea has 
Passed uneventfully. No unusual phe­
nomena have been observed nor any 
fluctuation in activity of noteworthy 
80rt. Owing to rain and wind the vol- 
c&no has been less under observation 
than ordinarily.

No visit was made to the pit on 
Thursday, May 28.

On Friday, May 29, fitful glimpses 
^ere obtained showing the usual ori- 
flecs on the floor as well as those at 
the northwest and east, higher than the 
floor. All were brightly incandescent, 
exhaling fumes copiously but with 
comparatively little noise of eruption. 
^5e<luent trivial slides were heard, in- 
uicative, in the judgment of the writer, 
°t slow rising disturbing the lower 
stratum of talus blocks and thus pro­
ducing sliding readjustments. Snap- 
P*hg sounds, as of rock cracking from 
flpat, were heard very frequently, in­
dicative of increasing heat at the top 

the magma column. Neither lava 
Jets nor flames were seen.

G» Saturday, May 30, conditions in- 
d^ated a slight rise. Jets were spring- 
lnK from the west-northwest, the north- 
c^8t, and the east cones and the noises 

eruption had much increased. In 
he course of the evening the top of 

1(1 northwest cone was blown off and 
A flow poured out, gradually covering 
h° floor of the pit. No flames were 

Reen. Short slides were frequent.
Gn May 31, no flowing lava was 

een- Lava jets were visible and the

noises of eruption were relatively 
loud. No flames were seen and slides 
were comparatively rare.

On June 1, no visit was made to the 
pit

On June 2, conditions indicated a 
slight decrease. Jets, or sprays, of 
molten lava were thrown from “Old 
Faithful” and all the usual orifices 
were glowing brightly, particularly a 
long fissure in the wall under the east 
station. But no flows occurred, no 
slides were heard, and no flames were 
seen. Noises of eruption were not 
quite so loud.

On June 3, again a slight increase 
appeared to be indicated. Jets were 
springing to greater heights and the 
sounds had increased in volume. 
Swirling magma was visible in ‘‘Old 
Faithful,” which exhibited a somewhat 
enlarged orifice. No slides were heard 
and no flames were seen.

II. O. WOOD, Associate.
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HAWAIIAN VOLCANO RESEARCH ASSO­
CIATION.

This society is a voluntary one, made up of 
subscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology.

In 1913 there were 26 subscribers in Hawaii 
•nd Massachusetts, firms and individuals. A 
group of firms and persons in Hilo built the 
main observatory building in the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings of American 
Academy of Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber of Commerce An­
nual 1912, articles by H. O. Wood in the 
Bulletin of the Seismological Society of 
America, and articles by Perret in the Ameri­
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi­
annual reports.

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the work 
of the association. C. H. Cooke is president 
of the Board of Directors of the association 
and R. W. Shingle is treasurer. New sub­
scribers who are interested in our volcanoes 
will be welcomed in the association. The 
association aims: (1) To record volcanic 
activity and earthquakes in Hawaii: (2) to 
attract scientific men hither for special studies; 
(3) to promote the establishment of volcano 
observatories all over the world.

WHITNEY LABORATORY OF SEIS­
MOLOGY.

The Whitney Laboratory of Seismology is 
•quipped with two Bosch-Omori 100 kg tromo-

meters registering N-S and E-W motM"' 
heavy Omori tromometer registering E-W v 
tion and an Omori “ordinary SeismograP 
designed for registering strong earthquake*^ 
all three components of motion. These 
seated on concrete piers in a closed base®* 
room having practically constant temperatu^ 
beneath the chief Observatory building n f 
the hotel. Time is referred to a rated 
meter, checked at intervals by solar obse^ 
tions with a transit. Both instruments k 
loaned by the College of Hawaii. At ^’e * 
station by the edge of the active pit an j 
two-component tromometer with light 
masses is mounted on a concrete pier 
directly on the fresh lava surface. Ha** ^ 
standard time (H. 8. T.) is 10 hrs.
slower than Greenwich time.
CANCAN I SCALE OF SEISMIC INTEl^

Expressed by accelerations measured in
meters per second per second. ■

I. Instrumental................ 0.0 j.J
II. Verv slight................... 2.5 .fl.J

III. Slight........................... 5.0
IV. Sensible, mediocre.... 10.0
V. Rather strong ............ 25.0 a().O

VI. Strong.......................... 50.0
VII. Verv strong....................100.0 ZoO®

VIII. Ruinous........................ 250.0 W
IX. Disastrous................... 500.0
X. Very disastrous...........1000.0

XT. Catastrophic.................2500.0
XII. Great catastrophe.... 5000.0 1°

Grade IV. is ordinarily the minimum ^i 
ceived by the senses: a..d in grade ^ 
acceleration, or rate of change of ® 
(jerk) reaches that of terrestrial gravitat*0
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TECHNOLOGY STATION, Kilauea, 
June 11.—The week at the observatory 
°u Kilauea has been notable for a very 
Welcome visit from Frank A. Perret,

I. C., the distinguished volcanologist 
°* the Springfield Volcanic Research 
Association who started our work here 
ln Hawaii in 1911, and who has since 
Published in the American Journal of 
Science a remarkable series of articles 
ou the results of his Kilauea studies.

is on his way back to Naples from 
^nkurajima in Japan, where he made 
an investigation for the Volcanologic 
Justitute founded in Naples by Imman- 
Uel Friedlaender. It was an inspiring 
experience to have a few days in the 
uel’l at Kilauea with Mr. Perret, col- 
®cting gases and specimens and mak- 

lnK photographs.
The lava during the week has con- 

’nued rising vigorously, though the 
°Or is still much obscured by fumes, 

and it has not yet developed an open 
^nid pool. There are signs, however, 
nat such a pool is forming by collapse 

A the crust in the west part of the 
oor. The mechanism of spouting 

.‘ones has been replaced by quiet well- 
^ up of flows which spread over the 

Oor, emitted either from cracks or 
r°ni conelets. There are two well 

Marked open pots with splashing lava 
‘thin at the extreme border of the 

. °°r north and east northeast. Blaz- 
chimneys with glowing lava within 
increasing in size along great tan- 

®e®tial cracks at the east and west 
nds of Halemaumau, high above the 
°ttom, as though slices of the wall- 

.0(‘k were there splitting away with
Va rising behind them.
June 4 at 3 p. m. from the old north

resthouse the noises in the pit were of 
bubbling, hissing and thudding. Walk­
ing around the pit by the northwest, 
west and southwest stations, a fifteen 
inch open crack was found between 
the two latter, parallel to the edge of 
Halemaumau and fifty feet back of it, 
with warm sulphurous gas rising from 
it and the walls coated with a yellow 
deposit that is waxy in appearance and 
tastes like alum. It appears to be a 
mixture of alum and sulphur. This 
same deposit was found in the eastern 
fissures which have recently been 
newly emitting acrid fumes. On test 
by Mr. Perret, the cracks in question 
gave no reaction for hydrogen sulphide 
or hydrochloric acid. From the south 
station at 6 p. m. partial views of the 
floor showed a flow pouring toward its 
east northeast margin, where it ended 
by cascading downward—apparently 
into a pot which has since been seen 
there. This flow was approximately 
eighteen feet wide and sixty feet'long, 
and the visible glowing part poured 
from under a crust or skin having a 
zigzag edge. Several gash-like glow­
ing chimneys appeared in the east 
wall.

On June 5- an expedition was made 
with Mr. Perret to the Cone Crater and 
pits in the Kau desert. June 6 he 
took me to a spatter cone near the Kau 
road on the edge of Kilauea crater 
in its northwest corner, where it is 
possible to collect glass droplets of 
many different shapes, as they were 
ejected from this cone and fell un­
broken into the soft soil.

June 7 at 10 a. m. from the south 
station Halemaumau was puffing loud­
ly and the noises indicated great ac­
tivity. A pot in the east northeast
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border of the floor was belching and 
splashing with liquid lava. There was 
a continuous roaring hiss west. The 
south and southwest fumaroles under 
the cliff appeared more active than of 
late. On the sloping remnant of the 
200-feet bench southwest a fumarole 
increasing in activity has developed 
in a network of cracks on the surface 
of the bench with yellow deposits. A 
similar yellow stained fumarole is in 
the talus just east of this bench. The 
southeast talus fumaroles were very 
active, one of them appearing to puff 
softly. The southeast cone on the 
floor was ejecting a flow from an oven 
on its southeast side. The northeast 
pot was boiling very actively and Old 
Faithful was a cone spouting lava 
from a triangular opening in its south­
east -side. The west and west north- 
west holes could not be seen, but were 
heard hissing like a freight engine, 
four puffs at a time.

The northeast gashes in the wall 
were glowing and the whole floor was 
a glistening black pahoehoe surface of 
fresh basalt. Everything indicated 
active rising. At 4 p. m. the pit was 
much quieter, the noise a mild plash­
ing and blowing. The main blowing 
noises came from northeast and west. 
At 4:30 p. m. a flow was seen pouring 
over the surface from Old Faithful 
westward, the cone of the latter being 
submerged, but there was some jetting 
at the source of the flow. Cones were 
seen southeast, east and northeast. 
Occasional sharp hisses came from the 
west. Mr. Perret made collections of 
the mixed gases from the pit and the

gas from the Sulphur Banks near the 
Volcano House.

June 8 at 6:30 p. m. from the south­
east station a long lava flow w'as seen 
pouring out of the southeast cone on 
the floor and flowing northeast. It ap­
peared to be 20 feet wide. From the 
south station at 7 p. m., many small 
flow's were seen w’elling up in different 
parts of the floor, Old Faithful was 
occasionally spouting, and the noises 
were as usual.

June 9 at 5:30 p. m. the transit w’as 
set up at the south station, but fumes 
prevented sufficient continuous seeing 
to secure a measure of depth. Occas­
ional glimpses revealed the east end 
of the floor where a very large black 
spatter cone has been built up, with 
glistening rounded surfaces and a hole 
on top. The east northeast pot had 
grown very large, it was at the edge 
of the floor against the wall and lava 
was splashing within. The southeast 
cone could be seen, but not Ohl Faith­
ful. There were many glowing 
cracks and points of flame on the 
floor, indicating the outlines of recent 
flows and the noises of blowing and 
splashing were loud.

June 10 at 6:30 p. m. from the north­
west the bottom could be seen. A 
strong flow which appeared to be 
thirty feet wide was pouring eastward 
over the floor. The whole floor ap­
peared to be made up of recent glow­
ing flow's. At 7 p. m. small flows 
were welling up in different places, 
and from the south station a small 
cone under the east station was seen 
to be jetting lava. The noises were 
loud. At 9 p. m., occasional seeing 
from the south station showed the 
whole floor covered with crackling, 
glowing and flaming crusted flows. 
Hot lava welled up from cracks here 
and there. The open pot against the 
east northeast wall was smaller than 
the day before. Another was seen at 
the northern edge of the floor. Be­
side the large cone in the eastern part 
of the floor and a little to the north of 
it was a smaller one with multipl® 
openings emitting blue spears of flame. 
Old Faithful could not be identified- 
The long vertical north-south gash 
w'as glowing and flaming high above
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the floor in the east wall. Another 
one is high above the floor at the west 

In the west part of the floor 
was a foundering crust area with zig- 
z^g edge and flows welling up cracks 
appearing like a lake or a pooled part

a large flow. The floor appeared

larger than ever before during this 
year: active rising is evident. The il­
lumination of the fume-cloud was 
moderate.

T. A. JAGGAR, JR., 
Director.
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about the Old Faithful position, with 
a flow flaring out westward from it. 
Dimly a big cone could be seen on the 
western end of the floor. The large 
cone on the eastern floor described 
June 9 and 10 had disappeared. At 
many points small holes on the surface 
were seen, apparently each at the 
source of flows, with confined gases 
rushing out in puffs and spitting lava. 
The wall pots east, northeast and 
north, were small but very active. 
The high gashes in the eastern wall 
were flaming and glowing within as 
usual. There was a fountaining pot in 
the middle of the western floor.

The noises in general were unusually 
loud at 5 p. m., and diminished marked­
ly at 7 p. m.

As darkness approached, the west 
end was seen to be a large body of 
liquid lava with ragged flow-lines. The 
two high chimneys at the west were 
glowing. A narrow cascade developed 
at the east end from a half-cone built 
up against the wall, and the orifice dis- 
charged a flow which flared out below 
with festoons, the spatter from the 
craterlet appearing like dross from an 
anvil.

Finally, when darkness was complete, 
the whole floor was revealed, and a 
great fountain was seeji welling up at 
the extreme northwest end of the floor 
area, sending a mighty flood of molten 
basalt like a river eastward over the 
whole bottom, forking into two leaf- 
like lobes north and south, and doubt­

less eventually making a new layer over 
the entire floor. The west central pot 
maintained its fountaining right through 
the surface of the new flow. The flow 
showed the usual zigzag lines bounding 
semi-crusted areas, these lines being 
mostly drawn out in the direction of 
flow.

June 15, at 2:20 p. m., the noises in 
general had diminished. The gases 
were hissing continuously at the east 
end. Strong puffing and spouting sounds 
came from the west. At 5:15 p. m. a 
change of wind made some seeing pos­
sible from the south station, and ver­
tical and azimuth angles were obtained 
with transit from the south and south­
west stations on a boiling pot in the 
floor against the northeast wall. These 
gave a depth of 528 feet below the 
south station and 531 feet below the 
southwest station, which is slightly 
higher. No incandescent flows were 
seen.

Since this time it has been rainy 
and the seeing has been unsatisfactory. 
At 6 p. m. Tuesday, June 16, from the 
south station a glimpse of the floor 
showed no flows, but a little jetting 
from the middle of the floor and the 
northeast border. The noises were as 
usual.

There has been glow of moderate 
brightness on the fume cloud during 
the week as seen from the Observatory. 
June 17, at 11:30 a. m., there was no 
seeing southeast or northwest. The 
wind at times seems to blow in con- 
vectionally from both sides of the pit, 
and no eddy whatever forms to make 
an opening. On this date the puffing 
was toward the west; a steady hiss 
could be heard in the central region 
and toward the east, and the fumes 
which rose around the Old Resthouse 
were very acrid. At 5:30 p. m., from 
the southeast station, a central pot was 
seen to be blowing lava out on to the 
floor, and some orifice under the east 
station was puffing very loudly. The 
noises of this date compared in in­
tensity with those of June 14.

The week has been quiet seismically-

T. A. JAGGAR. JR.,
Director.
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TECHNOLOGY STATION, KILA­
UEA, June 18. -The lava column of 
Kilauea, during the week June 11-18, 
has overflowed the floor and risen rap­
idly, and a measurement secured June 
15 shows depth to the floor below the 
south rim of 530 feet, indicating since 
the last measurement a rise of the 
eastern floor of forty-five feet in thir· 
ty-one days, or au average rise of 1.45 
J·eet per day. 

This marked rise on the approach of 
the summer solstice is quite in accord 
with t he rnle of the last seven years. 
Another phenomenon of the week which 
i s in agreement with records of t he l ast 
decade is the boiling up of the melt in 
the west and flow towards the east, and 
it now seems probable by alJ signs that 
if the present r ise continues the ti, st 
open pool will appear in the west enu 
of H alemaumau. The thick fumes are 
still very obstructive to good seeing, 
L ut on Sunday nigh t, J une 14, the 
whole floo1· was revealed, cove1·ed with 
spactacular flows. 

Thursday, J une 11, 1914, at 7 p . m., 
from the south station, a small cone 
at the east encl was seen to be blowi!Jg 
sp·ay of incandescent lava out on the 
floor, and tile floor was streaked with 
fire. From the old north resthonse, at 
7: 15 p. m., a cone on the floor west· 
northwest was seen to be ejec·ting jets, 
and so was a central fountain, presum­
ably Old Faithful. The rumbling and 
blowj ng noises were loud, but no slides 
were heard and no flows seen. 

At 5 :45 J) 'clock 011 the evening of 
June 12 an attempt at surveying from 
the south station was defeated bv the 
thick fumes. A glowing crack ·could 
be seen on the southeast pai·t of the 
tfloo1·, and stalactites hung in front ' ot 

glc,wing caverns on th e north and 
northeast edges, while in the eastern 
part a small pool on the surface of 
the floor, with zigzag edges, was dis· 
cernable from time to time, apparently 
a flow. A slide of talus west was beard 
0.bout 5:40 p. m. The principal noise 
was moderate puffing and a continuous 
hiss at t he west encl. On t he evening 
of June 13 the seeing was poor. 

At sundown and long thereafter on 
June 13 three vapor jets were seen 111 

the usual place on the high northeast 
flank of Manna Loa, estimated oy Mr. 
H. 0. Wood to be at least 600 feet 
high. There were some otliel·s of 
smaller size. These j ets are ~een fre­
quently at th is time of the year when 
t he a ir is still on the heights and the 
sinking sun in i ts summer northing 
gets behiuc1 the highest cones of the 
northeast rift, this being the place 
where the jets arn seen. Mr. ?erret 
tells me he frequently saw them in 
1911. 

Sunday evening, June 14, from 5 p. 
m. on, t he pit exhibited a wonderful 
spectacle as darkness revealcJ its 
glowing depths. At first very louu 
roaring blasts were heard in r ushing 
spasms, the sound coming first from 
one place, then from another , as '·eard 
from the southeast station, where t he 
seeing was at first cut off by t he cur­
tain of vapor from the southeatit fuma­
roles. From the south station there 
was occasional lifting of the cm tain. 

Everything indicated rapid rising; 
t he loudest blasts were heard from the 
west. A flow covered with festoous 
of skin was seen pouring from the Old 
Faithful region to the south talus. 
As the flow crusted over, new toes 
would push out from under its ski! ts. 
A bubbling tmall fountain was seen at 
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about the Old Faithful positiou, with 
a flow flaring out westward from it. 
Dimly a big coue could be seen on the 
western eud of the floor. The l arge 
coue ou the eastern floor desr.ribed 
Juue 9 and 10 h ad disappeared. At 
many points small h oles on the surface 
w ere seen, apparently each at t h e 
source of flows, with confined gases 
rushing out in puffs and spitting lava . 
The wall pots east, no1·th1Jast and 
north, wern small but very acti ni. 
T he high gashes in the eastern wall 
wore flaming and glowing w1tlnn as 
usual. There w as a fountai ning pot iu 
t h e middle of t he western floor. 

'£he noises in general were unusual ly 
l oud at 5 p. m., and diminished marked­
l y at 7 p. m. 

As darkness approached, t h e west 
encl was seen to be a large body of 
liquid lava with ragged flow-lines. 'l'he 
two high chimneys at the west W.'lre 
glowing. A narrpw cascade clevelpped 
at the east end from a half-cone built 
up against t h e wall, and the or1ficll dis­
charged a flow wh ich flared out below 
with festoons, the spatte,· f rom tho 
crnterlet appearing like dross .from an 
anvil. 

Finally, when darkness was complete, 
t he whole floor was revealed, and a 
great fountain was seen welling up at 
t h e extreme northwest end of the floor 
area sending ::i mighty flood of molten 
basa'it like a river eastward over the 
;,; hole bottom, fork ing i nto two leaf­
like lobes north and south, and doubt· 
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Jess eventually making a new laye1· over 
the entire floor. Tho west cent ral pot 
mai ntained its fo1rntaining right through 
tlie surface of the new flow. T h e flow 
showed t he usual zigzag lines hounding 
semi-crusted areas, these lines being 
mostly drawn out in the direction of 
flow. 

June 15, at 2 :20 p . m., the noises in 
general had diminished. The gases 
were hissing continuously at the east 
end. Strong puffing a nd spoutin g sounds 
came from the west. At 5 :15 p. m. a 
change of wind made some seeing pos­
sible from the south station, and ver· 
tical and azimuth angles were obtained 
w ith transit from the south ancl south­
west stations on a boiling pot -in the 
floor against the no1·theast wall. These 
gave a depth of 528 feet below the 
south station and 531 feet b elow the 
southwest station, which is slightly 
higher. Ko incandescent flows were 
seen. 

Since this time it has been rainy 
and the seeing has been unsatisfactory. 
At 6 p. m. Tuesday, June 16, from the 
south station a glimpse of the floor 
showed 110 flows, but a little jetting 
frnm the middle of the floor a nd the 
nort heast border. The noises were as 
usual. 

There has been glow of moderate 
brightness on the fume cloud during 
the week as seen from the Obsen,at or y . 
June 17, at ll :30 a. m., there was no 
seeing southeast or northwest. '!.'he 
wind at times seems to blow in con· 
vectionally from both sides of the pit, 
and no eddy whate,-er form~ to m:ike 
::in opening. On this elate the puffing 
was toward the west; a steady hiss 
could be heard in the central r egion 
and toward the east, and the fumes 
which rnse around the Old Resthouse 
were very acrid. At 5:30 p. m., from 
the southeast station, a central pot was 
seen to be blowing lava out ou to the 
floor, and some orifice under the east 
station was puffing very loudly . T he 
noises of this date compared i n in­
tensity with those of June 14. 

T he week h as been quiet seismically. 

T. A. JAGGAR. .JR., 
Director. 
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TE<::HNOLOGY STATION, June 25. 
-The time of the solstice of June 22 
has been, as usual, mal1ked by volcanic 
and seismic happenings. There have 
been volcanic eruptions in ·California 
and in the Philippines, the !ava of 
Kilauea displays rising a ctivity, and 
for June 19 and 20 the seismographs 
recorded two local and one distant 
earthquakes. 
. Halemaumau crater continues to ex­

hibit rising lava with occasional bril­
liant displays, the whole floor, about 
520 feet downz being occasionally visi­
ble at night, aotted with spouting and 
flaming cones. There has been fai r see­
ing recently from the Old Resthouse, 
with thinner fumes. The rising pro­
ceeds in pulsations of two orders, the 
one of a few hours and the other · of 
about a half-weekly period; that is, 
there is a marked diurnal fluctuation, 
and there are brilliant displays of over­
flow of the bottom about twice a week. 
This suggests accumulation and periodic 
expulsion of hot gas from the lava 
column. 

Thursday, June 18, from 5 to 8 p. m., 
t here was at first J'ittle seeing from the 
south station, but with a slight change 
of wind from northeast to north as the 
evening advanced, the eddy carried the 
fumes up the west wall and revealed 
the bottom. The eastern floor, from 
6:30 to 7:30 p. m., showed many spit­
ti_ng holes and small wall-pots north­
east and north. There appeared to be 
a cavern at the border of th e floor 
east under t he high flaming gashes. 
The southeast conelet had developed a 
high inclined spatterhorn. Old Faith• 
'ful was spurting incandescent "tears" 
fifty feet high at forty-second inter· 

vals. A spot just west of Old Faithful 
showed pasty lava bubbling sluggishly. 
· At nightfall a magnificent spectacle 
was presented near the southwest bor ­
der of the floor, where a large flat 
dome burst into eruption like an a r te­
sian wel) :of fire, with a lava fountain 
ou top which poured radial flows down 
all sides, the largest flowing eastwar d, 
where it widened and forked into lobes. 
At the west there was a spouting cav­
ern under the wall which ejected splash 
down a half-cone onto the floor. At 
the northwest and west flaming cones 
could be seen. Fierce hissing noises 
came from a northeast cone on the floor 
and from Old Faithful. Everything 
pointed to intense rising activity, and 
the southeast talus fumaroles appeared 
to be ever creeping higher, widening 
radially, and consuming the slide. 

From 4 to 10 p. m., June 19, condi­
tions remained as on the previous day 
a,nd the evening display was very bril­
liant. The noises were loud, t he east­
ern cone and Old Faithful ejected lava 
spray, a fl.ow was pouring past the south 
side of Old Faithful eastward, the floor 
was streaked wi th incandescent cracks 
and dotted with flaming holes, and the 
flaring glow on the fume-cloud was 
bright as seen from the Volcano House. 

A lull in this activity occurred dur­
ing the next two clays. June 20, from 
5 to 6 p. m., from the south station, 
the floor appeared black, without active 
flows, there was slight puffing, and fire 
could be seen in the northeast pot, the 
east cone, the high east gashes and at 
Old Faithful. June 21, a't 5 p. m., from 
the Old North Resthouse continuous 
blowing could be heard east and west, 
and in the middle Old Faithful uttered 
-a great blast once in from forty to sixty 
seconds. After some of these puffs the 
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spatter could be heard falling on the 
:floor. 

Occasionally thera was ·a sccoudnry 
puff from Old Faithful after from 10 
to 12 seconds. As a wh"ole the pit was 
noisy and sometimes a deep thud or 
rumble could be heard. T'<vo rock 
slides were heard from the m,rthe~st 
wall. Fumes from the southeast fuma­
roles were very acrid east, s~utheast 
and south of the pit. All the concti­
tions point to teniporary subsidence. 
Between 6 and 7 p. m. there was some 
seeing from the northwest station. 

For the first time in many months 
I obtained a good view of the west 
corner of the floor. This was seen to 
extend westward into a sharp · point in 
plan, with thrne cones along the we&t­
northwest border flaiµing and spurting 
sfuggishly, the noises having dimin­
ished markedly within two hom s. 
These west cones on the floor are wha t 
were taken for high chimney~ in the 
wall as seen through the fumes from 
the south station recently. The rouud 
black crater-like hole high in a p1 o­
jection of the west wall was seen to 
be wholly without activity, unchanged 
since last year. 

Monday, June 22 at 3 p . ~-, from 
the southeast station. a flow was sr-en 
pouring from the middle of t he 11001· 

toward the southeast. Noise~ weie 
Yery loud from the west. At 5 p. rr. 
Olcl Faithful was spoutiug and the 
flow had stopped. 

June 23 at 8:30 p. m., the nojs~s 
were loud and- the seeing was altogeth­
er from the west and northwest. The 
noises had decreased by 10:30 p. m. 
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From the northwest station the whoie 
floor was revealed, shaped like a boQt, 
with the toe at the west, the mstep 
bending around the great southern 
talus s-lopes, and the back, h eel ;u~d 
sole at th e foot of immense cliffs, 
east, north and northwest. 1:ilnggish 
pots were bubbling along th e north­
east wall. The western cones were all 
spurting, and glowing cracks made a 
network in the floor. It was impos­
sible to tell whether the floor w!!_s lev­
el, though it appeared so, and banners 
of flame waved o,er many vents. 

On June 24 from 8 to 9 p. m., the­
appearance was much the same but 
less active; two spatter cones wc10 
building on tne floor under the north­
west wall, jetting spray which partly 
hardened before it fell to distances of 
ten or twenty feet. · Around the actual 
orifices liquid lava splashed out. A 
large cone wi~h an open orifice was 
spouting west-northwest and anothPr 
smaller oven at the point of the west 
cove. Flames were numerous, the 
blowing was mild, and but one smaU 
slide was hea1·d on the west. The­
greater activity of these western 
spouting cones over the eastern sug­
gests what has been t he rule for years 
past in the case of the open pools, 
that the rising under the crust is '¾t 
the west and the streaming anu down­
sucking towards the east. In the 
crusted condition, then, these most 
active cones correspond to the '' ba,by 
fountains" of the liquid pools. 

This week has produced the bright­
est glow on the fume cloud at night 
which has been seen this year. 

There was a small local earthquake 
about 11 :14 a. m., .June 19, a distaat 
earthquake was recorded about 7 :53 J,. 
m., local time, June 19, which wrote its 
record for about one hour, and \1 moJ­
erate local shock which was felt in 
Hilo and disturbed the Ordinary Seis­
mograph took place about 1 :40 p. IJl. 

June 20, 1914. Another local shock 
took place this morning, June 2J, 
strong enough to start the Ordiui:.ry 
Seismograph. 

T . .A.. J.A.OOAR, JR., 
Direcu,1. 



TECHXOLOGY STATION, July 2.­
The end of June 1914, presents Kil­
auea in a state of pronounced rising 
activity, the maximum following the 
solstice being not yet reached. The 
J1ighest measured level of the year was 
recorded as 517 feet below the south 
southeast rim, the lava in a lateral 
conelet on the south talus reaching 39 
feet higher; this record being of date 
June 28. 

Friday, June 26, from the southeast 
station at 4 p. m. the floor could be 
seen without incandescence, while the 
sounds of puffing a nd hissing were 
mostly from the west. At 7:30 p. m. 
from the south station there was evi­
dence, in the glowing outline and fire 
streaking, of a recent flow within 
three hours covering the whole floor 
and apparently having origin at the 
west end. Border cones west north­
west and northwest were spur ting lava 
out on the floor. The noises were loud. 

June 27 at 6:30 p. m. from the south­
east station a cone on the floor at its 
east end was seen to be blowing out 
jets of lava. The noises were loud. As 
darkness approached, at 7 p. m., from 
the south station the floor was seen to 
be streaked with glowing lines, two 
northwest cones were spitting, and 
some rock sliding was heard. 

June 28 from the south and south­
east stations at about 7 p. m. measure­
ments were made with transit. A re­
cently developed cone on the lower 
slope of the south talus proved to be 
478 feet below a mean point of the 
south southeast rim, while an open pot 
in the middle of the eastern part of the 
floor at about the Old Faithful posi­
tion measured 517 feet down. This 
would make the talus conelet 39 feet 
above the middle of the floor, and 
probably still higher above the border, 
supposing the floor to be flatly coni­
cal. This conelet had poured lava 
down the slope below it to the floor 
level in a cascade now frozen, showing 
one of those r emarkable mechanisms 
wbe1·eby the basalt foam may be 
pumped by its contained expanding 
gas 40 to 50 feet above the average 
le,vel of the p1·esumed liquid lake un-

der the crust at the top of the main 
Java column. 

The bottom of the era ter at this time 
was mildly hissing, fresh small flows 
could be seen at various places on the 
floor, fanning out and glowing on the 
northeast portion. There were two 
open pots in t he middle, an openwork 
glow cone at the east end, wall pots 
along the eastern border, and the 
strongly glowing edge of a new flow 
southeast. 

June 29 at 5:30 p. m. the floor could 
be seen clearly from the northwest sta­
'ion, and eleven cones, some of them 
quite high, could be counted on the 
floor. Only a few were jetting Java. 
The hissing noises were moderate, and 
a few rock slides were beard towarc1s 
the west. These continued at 7 p. m., 
and darkness revealed the usual net­
work of glowing cracks on the floor. 

July 1 indicated that the temporary 
lull of two days before was being re­
placed by renewed activity. Loud 
rhythmic puffs and str ong hissing could 
be heard all the afternoon and rock 
falls were heard at 6:15 and at 7 p. m. 
From the south station the many glow­
ing con .. s were seen, and open pots at 
the west end, at Old Faithful, east of 
Old Faithful and at the east end. The 
glowing cone on the south talus had 
increased in size. About 7 :15 Old 
Faithful caved in and became a large 
pot, almost a pool, about 40 feet long 
in a north to south direction and 25 
feet wide. A liquid pool within surged 
violently, making a bright glow which 
:flared on th e cloud above. 

The eastern pot appeared also as an 
opening with liquid lava splashin g 
wi thin, and with huge stalactites hang­
ing within its lip. The eastern high 
chimneys appeared to have diminished 
in size and brightness. A fresh flow 
was glowing on the southeast floor, 
and the southeast talus fumaroles were 
emitting very voluminous smoke. 

The earthquake record of the Whit­
ney Laboratory of Seismology for the 
week l1as shown nothing unusual, and 
the summit of Manna Loa appears 
sparklingly clear and free from vapor 
in the evening light on this date, July 
2, 1914. 

T. A. J A.GGAR JR., 
Director. 
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TECH :roLOGY STATION, July 9.­
The lava of Halemaumau continues to 
rise slowly and the flat floor of black 
lava to increase in size. It is now 
about one thousand feet long, with 
partly vertical walls five hundred f eet 
high, east, north and west, and sloping 
remnants of talus and benches on the 
south. A gigantic gas-cone built of 
spatter, fully thirty feet higl1, has been 
raised within two weeks on the south 
talus, its base being about twenty feet 
above the floor, and it is surrounded 
by frozen cascades of lava that extend 
down to the floor. 

The crust that forms th e floor, while 
it has been built of flows from many 
vents, now appears like the flat, frozen 
surface of a large lake, the more so 
in that a pool about eighty feet long 
and twenty feet wide appeared around 
the fountain Old Faithful July 6, with 
very active bubble fountains in the 
intervals of the larger explosions, this 
time being coincident with great seis­
mic activity, as reported by Mr. Wood 
hereafter; at present the activity and 
size of the Old Faithful pool has some­
what diminished. 

Both volcanic and seismic act ivity 
thereby coincided remarkably with ex­
pectable ]uni-solar strain. This sea­
son 's results, added to those of the 
past t hree years, promise important 
conclusions to the effect that Kilauea 
is in some sense a barometer of earth 
tides. t I •I 

July 2, at 7 p. m., the activity was 
moderate with hissing noises, a cone 
over Old Faithful, an open pot east, 
numerous flames, and the cone in the 
south talus spurting gas and spatter 
and increasing in height. On the eve­
uing of July 3 the puffings were louder, 
Old Faithful had developed a splashing 
pot by collapse, ten or eleven cones 
could be counted, besides the high one 
on the south talus, and the great chim­
neys east we,·e flaming. A fountain 
could be seen in the Old Faithful pot, 
and lava stalactites hung on its rim. 
,July 4 conditions were the same, the 
noise of plashing fountains being added 
to the hissing and puffing sounds. 

F1·om six to seven o'clock on the 
evening of July 5, the Old Faithful 
pot had enlarged to the nNthwest and 
the fountaining was more violent. J uly 
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6, from 5 to 7 p. m., from the sonth 
station (all the foregoing observations 
were from this station) the h igh sout h 
cone was spitting lava from the south· 
"est side of its summit, and Old Faith­
ful had broken awa.y into a long pool 
in the floor trending northwest to south­
east, about eighty by twenty feet in 
dimensions and with walls eight or t en 
feet above the liquid flood within, 
pointed at the ends in plan. T he glow­
ing lava of the pool was boiling with 
many baby fountains, and occasionally 
the great fountain would dome up and 
splash the walls. The noise at the east 
end was a continuous hiss, but the south 
cone emitted loud puffs of gas every 
three to four seconds. The southen1 
high fumarole, at about the 200-foot 
leYel below the rim, was emitting very 
dense fumes. The east flaming chim­
neys weri! Yery acth·e, with much blue 
smoke. 

July 7 at 5:30 p.m. the temperature 
of the Postal rift was 308 deg. C. (586 
deg. F.) and of the a.ir 22 deg. C. (72 
deg. F.) . The noises from the north 
were genera.I bubbling, rumbUng and 
hissing. From t he south station a.t 6 
to 8 p.m., conditions were as before 
with possibly greater activity, the Old 
J<'aithful interval twenty-five to thirty 
seconds, and the waJJs of the pool about 
twelve feet high hanging with stalac­
tites. The south cone appeared to be 
about thirty feet high. J uly 8 the ap­
pearances were the same, with glowing 
cracks over the floor probably indica ­
tive of new overflow, and hence rising. 

Tlie following report from the Whit­
ney Laboratory of Seismology jg sub­
mitted by H. 0. Wood: 

During the week ending July 8 six­
teen loca.l earthquakes were registered. 
All but two of these occurred within a 
period of forty-eight hours on July 5, 
6 and 7, eleven of them between 2 :44 p.m. 
July 5 and 1:41 a.m. July 6. It is in­
teresting to note that this group of 
shocks occurred at the maximum of the 
hypothetical fortnightly variation in 
earth strain due to t he action of lunar 
declination compounded with that of 
solar declination. Also, on the basis of 
this hypothesis, which we are testing 
at Kilauea, the maximum in question is 
one of the six high maximums of the year. 
The shocks of the week occurred at the 
following approximate times: 



J uly 1, 6:39 p.m.; July 2, 5:32 p.m.; 
July 5, 2:44 p.m. 3:18 p.m., 3:54 p.m., 
4:38 p.m., 6:45 p.m., 7:20 p.m., 7:32 
p.m., :06 p.m., 9:39 p.m.; July 6, 1:41 
a.m.; July 7, 11:07 a.m., 12:4.7 p.m. 
( noon), 1:25 p.m. 

Of these, four, all of the July 5-6 
group, were instrumentally strong or 
moderately strong. All the others were 
instrumentally feeble shocks. The shock 
at 7 :20 p.m. on July 5 was distinctly 
felt by people staying in cottages about 

two miles toward Hilo from the Obser­
, atory, but no one in tbe close neigh­
borhood of tbe Observatory 11otecl it 
1'ith certainty. Besides this the shocks 
at 3:1 p.m. and 4:38 p.m. on July 5 
were instrumentally strong enough to 
belong to the perceptible class, though 
they passed unnoticed. This was trne 
also of the shock which occurred at 
1 :41 a.m. on July 6. 

T. A . JAGGAR, JR. 
Director. 

----------•·+·•··----------

TECHNOLOGY STATfON, July 16. 
- The week July 9 to 15, inclus ive, 
at the Java pool of Kilauea volcano 
shows no d iminutiou i n the tenden,·y 
to rise by overflow and the building of 
rlriblet cones. The main lava pool 
i:round Old Faithful fountain grows no 
larger, l;ut other pots have from time 
to time rncreased in size so as to m,dt 
the name of pools, and the floor area 
has distinctlv increased in size and en­
croached on "the talus. The fumes ba,·e 
probably diminished somewhat in vol­
ume during the week and there h:we 
been several occasions of good se<:ing 
in the daytime from both the south­
east and northwest rims of the pit. 
From the old north resthouse it has 
been possible to see the whole floor 
and e,·en to obtain photographs of part 
of it, although its approximate depth 
is still five hundred feet. 

At night there have been fine spec­
tacles of lava-flow welling over from 
t he pots and cones onto the floor, and 
in one instance pouring down into a 
pot where the liquid was engulfed amill 
bubbling fountains. 

On July 9, Tµursday, at 11 :30 a. m., 
there was partial seeing from the south 
station under the veil of fumes. Tha 
noises were light puffing from the west 
and hissing from the east. At 12:30 
p. m., from the north resthouse, the 
wind Yeered for an hour to tbe east 
and opened the floor t o good seAing. 
A small fuming talus appeared under 
the north wall; otherwise the walls of 
rock east, north and northwest descend­
ed directly to the lava floor. A glow­
ing vertical crack in the wall, parallel 
to the border of the floor, was flaming 
a few feet above it on the northwest 

sicle of the bottom. Thrnc cones bar! 
been built on the floor near the west 
end, the middle one, the largest, p iled 
like a haystaek against the wall. The 
west co1 ner was uow nearly a r ight 
angle in plan; when last seen it was 
acutely pointed. Old Faithful was an 
elongate pot with blark stalactites 
banging in its lip, with sluggishly boil­
ing lava within like thick, bhtck mush . 
All was coated with a mobile blnck 
skin, and the activity was mild, with· 
out high domings. The south cone was 
enutting sharp puffs, and Old Faithful 
was rumbling. A little talus-sliding 
was heard west-southwest and south, 
all the conditions indicating temporary 
stagnation. 

Twelve fuming places were counted 
in the periphery and on the floor. 
There were two cones on the m,cldle 
_part of the floor in a line west from 
Old Faithful. The gas cone on tho 
south talus could be plainly seen across 
the floor, and it appeared certainly 
thirty feet high, its base well up the 
talus slope, with black flows from it 
down to the floor. 

Old Faithful sluggishly explode,1 
every thirty-five to forty seconds, with 
::n occasionally subordinate interval of 
tweh·e to fifteen seconds. Sometimes 
it would splash incandescent lava over 
the whole rim of its pot. The length 
of the pot was about one-twentieth of 
tho floor, or say fifty feet. The in­
acti,·e round craterlet high uo the 
northwest wall remained unaltered. 
The larger west-northwest cone on the 
border of the floor showed openwork 
glow. The floor exhibited glossy. thin 
surface flows of pahoehoe of different 
luster from those beneath, and the 
whole floor appeared very :tlat. 

On the evening of July 10, 7 to 8 
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o'clock, from t he sou th to east sta­
tions, Old Faithful was seen boiling 
and spur ting to some height and the 
south cone was noisily ejecting spat­
ter. J uly 11 at 3 p.m., a nd at other 
t imes tha t day the smoke from the pit 
seemed unusually brown. There were 
h issing noises east and west in the pi t . 
At four p .m. Old Faithful could be 
seen, a nd a northeast cone on the floor, 
while t he northernmost of the three 
west cones had three openings and a 
small frozen flow around them. In the 
evening a thin flow was seen covering 
the west h alf of the floor, with two or 
more sources in the west cones. 

Sunday, J uly 12, seeing was poor, 
while t he hissing noise was loud espe­
cia lly from the west, but no rock slid­
i ng was heard. J uly 13, from 5 to 6 
p .m., t here was fa.in t seeiug from the 
south station. The south and southeast 
fumaroles in the talus were belching 
dense vapor, the south cone was hiss­
ing strongly in blasts every three to 
five seconds and occasional puffs could 
be heard from t he west encl. T he Ja1·ge 
east chimney was glowing, as well as 
a line of three or more cavities back 
of a thin slab of the vertical eastern 
wall , A cone could be seen east-north­
east a nd an open pot against the north­
east wall, the east end of Old Faithful 
was pointed, and a cone occupied th!' 
middle of the southeast floor. 

The evening of July 14 was spectac­
ular. From 8 to 9 p.m. the floor was 
completely visible from the Old Rest· 
house (north). Along t he northeast 
wa]] from northwest to southeast pour­
ed a sheaf of lava over the floor, foun­
taining continuously at i t s source and 
cascading down in to a larg" pot ab out 
t hit-ty feet in diameter at :•1 termina­
tion. 'fh e pot terminus ·uoilecl with 
baby fountains. This stream was pe,·• 
haps 100 feet long, and shaped like a 
spindle. From it a large lobato flow 
spread over the southeast floor. An­
other small flow, with much spat ter at 
its source, bubbled out of a northeast 
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wall orifice at t he edge of t he floor. 
Old Faithful was a round 30-foot pot 
foun taining violently in the middle re­
gion, most of it was a cone with a gash­
like opening up which lava surged and 
spouted spray to a heigh t of forty feet 
or more, and the western cones and 
wa]] ~.birnney flamed with a blowpipe 
brightness. A small openwork cone in 
the southwest part of the floor bubbled 
feebly. 

Old Faithful was at first overbrim­
ming, but later sank a foot or two into 
its pot. This performance of intens P. 
a ctivity, with rising, lasted a half-hour 
with something like ten-minute pulsa· 
tions of alternate rising and ebbing; 
then the ebbing became domina!lt, ac­
tfrity diminished at all the vents ancl 
the west cones became less luminous 
at their flame vents. The no1·tbeast 
flow totally ceased, its source became a 
dim cone, and its terminus became an 
open pot like Old Faithful in size and 
sh ape, containing many baby foun­
tains continuously active. There were 
t\vo glowing holes under the north 
talus; in al] 23 glow holes of all sizes 
were visible on the floor and walls. At 
10 p.m. a flow started from the west 
corner, spreading around the two south­
west cones on the floor. The most in· 
tense beat on this· evening, to judge by 
tbe glow, was the yellow incandescence 
about the . flaming west co•ies ancl wall 
chimney . 

July 15 at 4 p.m. from the east sta­
tion a strong a,·al:l.ncbe was heard and 
the Old Faithful and northeast pots 
were seen to be low and sluggish. In 
t he evening Old Faithful and a hole 
west of it showed bubble fountains 
about ten feet down, the noises were 
steady hissing, and three light slides 
were heard. 

Mr. H. 0 . Wood 1·eports for the Whit­
ney Laboratory of Seismology t hat the 
week has been quiet seismically. 

'f. A. JAGGAR, JR., 
Director. 



TECH NOLOGY STATION, Kilauea, 
July 23.- During the week eudiug with 
July 22 the action of Kilauea bas been 
more thau commonly instructiYc, 
though perhaps a little Jess brilliant 
aud spectacular than just preYiously. 

On J uly 16, for oYer an hour, from 
noon to one o 'clock, there was good see­
ing from the northeast, north and 
nort hwest stations. From the north 
station the cone on toe fioor in tho 
west corner, some twenty feet hlgh, 
was seen clearly. F rom this cone camo 
the flow seen at 10 p.m. on July 14. 
Agai nst the west-northwest wall there 
was a cone with a long east to west 
slot-Ii kc opening out of which lava was 
slopping. 1--1 orth of this t here was a 
11orth to south chimney in the wall. 
• 'Old Faithful'' was au open pool with 
active glowing lava at a depth of about 
ten f eet below the adjacent surface. 
It was r immed with stalactites. In it 
were bubble-fountaius playing contin­
uously and moving from east to west, 
and with occasional large fountaining 
movements. The east end of the '' Old 
Faithful'' pool was crusted over and 
surmounted by a low cone in which 
there showed a small opening. From 
the south cone came a loud, steady, 
hissing sotmd . The base of this cone 
was still high above the floor on the 
talus. A t t ho northeast there were fiv?­
open pots and cones. One avalanche 
was heard in t he talus in the eastern 
pa rt of the pit. 

On July 17 there was good seeing a 
little after noon from near the Old Rest­
house. Conditions were practically the 
same as on J uly 16. Most of t h e noise 
of eruption came from the south cone, 
a steacly, sharp hissing. 

In the afternoon on J uly 18 the see­
ing was not very good. From t he south 
station conditions were seen to be much 
t he same as on July 16 and 17. A tri­
angular pot was noticed on t h e floor­
at the northeas t . The "Olcl Faithful " 
pool was smaller, but it still showed ac­
tive fountain action. The sounds of 
eruption were as usual. 

In the early morning of J uly 19 t he 
fume eloud was brilliantly illuminatecl 
with a steady light, punctuated with 
YCry bright flaring . From 10 a .m. till 

after noon there was partial seeing 
from t he north station. '' Old Faith 
ful" was an acti,,e, fountaining pool 
the size of which enlarged considerably 
during the interval of watching. There 
was sound of steacly hissing, probabl;; 
coming from the south cone. 

On July 20 in the early morning 
hours there was a very prolonged and 
Yery brilliant illumination of t he fumes, 
with bright flaring, indicating, prob­
a;bly, a large flow of considerable du­
ration. From about 4 p .m. until 
9 :30 p.m. there was good seeing from 
the Yicinity of the Old Rest House. Be­
fore nigh tfall there were a number of 
prolonged i ntervals, some of several 
minutes duration, during which the pit 
was almost free of fum es. The floor 
area was coverecl wi t h coarsely festoon ­
ed, fresh, bronze-tin ted lava the sur­
face of which presented a '' checked'' 
appearance somewhat like the '' ch eck'' 
patterns in cross-sections of clry wood, 
or t he bark: of some trees. A very 
fresh flow, probably t hat of the morn­
ing, from the two cones at the north 
edge of the floor covered from two­
thirds to three-quarters its area, ext end­
ing to the edge a.ll a long the northen• 
and eastern borders of the floor. This 
had almost obliterated, temporarily, tl1c 
"Old Faithful " orifice, w hich now 
consisted of a narrow crack with an 
aureole of very small cracks mark i ng 
its periphery, all evi clences of a cone 
having disappeared. The central crack 
perceptibly enlarged during t he watch. 
but t he pool did not re-open. Th ere 
were two aetive "bee-hive" cones in a 
line no1·thwest from "Old F aithful," 
from 'both of which at considerable in­
tervals small red-hot lava fragmen_t ~ 
w ere ejected. Similar ejections took 
place from the northwest and west­
northwest cones, in t h e neighborh ooil 
of which were small fresh flows w it h 
complexl.v draped surface forms. Thero 
"'ere several gash orifices in the floor 
along its east-northeast margin and aL 
the north and northwest. Besides 
these, the high east-northeast chimney 
and an orifi ce a little lower down at 
the sout h were seen very distinetly. 

From t his latter orifice a fresh lava 
cascade fell clown the talus sl ope to and 
out onto the f loor. Though well de­
veloped when first seen this cascade 
was still in action, and continued to 
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work throughout the stay at the pit. Its 
action was very instructive. No de­
scription of such behavior has come to 
the writer's noti ce, though it must 
have been observed many times in 
former days at this volcano. The cas­
caue was seen clearly by daylight anu 
the surface color of its Java, where 
cooled, was strongly suggestive of a 
straw-yellow transparent color laid over 
a metallic bronze. Its surface struc­
ture, or miniature physiograph y, ap­
peared as a system of tubes, probably 
from six to eighteen i uches in external 
diameter, some l eading in a fairly 
straight Ii ne clown the slope, but many 
very completely contorted and so a r­
r~111ged as to suggest a badly tangled 
J;not of fire-hose or hawsers, all learl­
i 11g down fan-fashion to the floor and 
th"n out upon it, appearing there as a 
group of "toes" or "pus11es." An in­
cesd~~nt crackling sound, with a subdued 
liu]ding note, proceeded from this cas­
cade, uue to the rending of cooleJ 
crns t~ as the action described below 
W<'nt (HI. 

Fi:·st from one and then from another 
of these tubes tiny, sluggish flows were 
seen ooz·ni onl. These soon cooled 
o,·,•r. 1 h11s cxtcndin;r, and complicating 
t hu tube SYstem. Some of t hese out· 
breaks oee1ine,~ a.I or near the ends of 
t he tubes on the floor, others broke out 
!1igher up the slope formi ng new tub­
ula r segments branching from a small 
pa.rent tube. The supply of lava well­
ing up a t the source was scanty, and it 
appeared to be very viscous, oozing 
slowly down the tubes. This action, 
while much less spectacular than a 
'' waterfall of la Ya,'' and in no sense 
like such a down-po1ning, was extreme-
1.v instructive, illustrating clearly the 
mechanism ancl manner of formation of 
the tubular cascades, so many of which 
may be seen in various parts of the 
main era ter. 

An intermittent flame was flaring 
at the orifice at t he head of the cas­
cade, while a yellowish-white flame 
burned for some seconcls at a. small ori­
fice in the surface of the fresh northern 
flow early in the evening. The usual 
blue flames were flaring from all or 
nearly all the well defined orifices. 

Rhyth mic gas discharge sounds were 
heard coming from t he south cone and 
a continuous surging sou_nd punctuated 
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with booming noises from all parts of 
the floor. Relative to earlier stages 
of t he present revival of activity 
these sounds were not loud. A few 
very trival rock-falls occurred, 

I n the afternoon and e,·ening of 
J uly 21 tl1ere were excellent views of 
t he floor from the Old Rest House. 
All the cones and orifices seen on the 
previous clay were seen clearly. T he 
'' Old Faithful '' place bad again be• 
come a small pool with incessant boil­
ing and occasional doming-fountain 
action when large splashes of molten 
lava were t h rown out upon t he floor . 
Similar action was seen in the cone un­
der t h e west north west station . Alto­
gether there were fifteen orifices in the 
floor area i n wh ich boiling Ja,·a w,1s 
plainly Yisiblo. Besides t his t here 
were many cracks in t he floor, th rough 
which b1·ightly glowing lava could be 
seen. More than at any time of l ate 
the appearance of the floor suggested a 
great lava Jake beneat h, with a com­
parati,·ely heavy "ice" of lava-crust 
breached by numerous cracks and 
'' breathing holes.'' 

N o flows occurred and no avalanches 
were h eard, t hough steady hissing was 
heard from the south cone, i nterrupted 
by loud puffing sounds. 

In the late afternoon and early even• 
ing of July 22 there was good, but in­
terrupted, seeing of the eastern part of 
the pit-bottom from t he south and 
southeast stations. '' Old Faithful'' 
was a pool of nearly rectangular form 
wi th rounded corners, about twenty­
five by th irty-five f eet in dimension, 
in which at a depth of from six to ten 
feet below th e adjacent surface t here 
was incessant boiling with appea rances 
of st1·eaming from west to east. Oc­
casionally at irregular interval s of 
more t han one minute, the re was t he 
characteristic doming-fountain action, 
but no out-splashing was observed. 
Heavy stalactites rimmed the pool. 
Small, short radial cracks were seen 
leading from the high active east­
northeast chimney. The gash orifices 
in the floor at the east and northeast 
were as usual, and the usual hissing 
and puffing emanated from t he south 
cone. Brief glimpses of parts of t he 
western part of the pit disclosed t he 
conditions seen on July 20 and 21 with ­
out significant change. 



.Just before 8 p. m. a slight change 
in the wind droYe the fumes up OYer 
the southeast margin of the pit, neces 
sitating a somewhat prolonged expos­
ure to them, which fixed attention on 
the fact that the fumes from the pit 
itself are now much sharper, thougi1 
thinner, than earlier in the year. 

Following is a report from the Whit­
ney Laboratory of Seismology: During 
the fortnight ending with July 22 six­
teen earthquakes were registered all of 
which, except one, were imperceptible 
to the senses of persons in the Yicin.ity 
of the Observatory, and all except 
three were shocks of very, ,ery small 
magnitude. 

'l'wo of the number were simply the 
chief-phase po1·tions of feeble distant 
earthquakes; one, on July 16. ,aguely 
beginning at 8:51:04 p. m. H. S. T. aml 
ending even more ,aguely about fif. 
teen minutes later; the other, on July 
21, beginning quite clearly at 12:15:00 
p. m. H . S. T . and ending Yaguely at 
about 12:36:09 p. m. H. &. T. 

All the rest were local shocks occur­
ri ng at the following times: 

July 8, from Jl:47:39 a . m. to 
11:48.5 a. 111. H. S. T.; 7 :21:45 p. m. to 
7 :23 :28 p. m. July 9, 9:36:43 a. 111. to 
9 :38:25 a . 111 . ; 1:31 :57 p. m. to 1:33 :11 

A systematic report from the Whitney 
Laboratory of Seismology covering the 
period beginning April 21, 1914, and 
ending July 22, 1914, is submitted here. 
Systematic reports upon the shocks of 
earthquake registered during this interval 
were delayed for a long time by re­
peated failure to secure measures for the 
correction of time, ancl subsequently 
owing to a short absence from the Ob· 
servatory of the writer. 

April 21, from 7 :24:13 a . m. to 7 :25:08 
a. m. H. S. T. I ntensity medium TII 
Cancani scale; 30% to 70% of the mini­
mum perceptible unit. Origin distant 
about 12.4 miles. 

April 29, from 2: 50: 10 p. m. to 3 : 15 
approx. H. S. T. Intensity, II R.-F., VI­
VII Cancani scale; a felt shock: from 5 
to 25 times the minimum perceptible unit. 
Origin distant about 20 miles. 

April 29, from 2:59:36 p . m. to 
2:59:54 p . m. H . S. T. Intensity, V-VI 

p. m.; 1:38:04 p . m. t o 1:39:46 p . m.; 
2 :18:19 p . m. to 2:19 :02 p. m.; 5:24:51 
p . m. to 5 :25 :W p. m. July 14, 9 :19 :23 
p. to 9 :20 :51 p. m. July 16, 6:17 :07 
a. m. to 6:17 :50 a . m. July 17, 
12:11:20 a . m. to 12:13 :28 a. m.; 8:39 :55 
p. m. to 8 :41 :23 p. m. J uly 19, 8 :50:47 
a. m. to 8:51:22 a . m. July 20, 4:03:20 
a. m. to 4:06:33 a. m. July 22, 
9 :09:24 a. m. to 9 :10 :08 a. m. H. S. 'l'. 

The shock at about 9 :37 a. m. on 
July 9 had a maximum acceleration in 
the east to west component just below 
t he least perceptible va lue, but less 
than a third this strength in the north 
to south component. The shock was 
not felt. 

The shock on July 19 was not felt 
by anyone; it measures just higher than 
the theoretica' least perceptible value 
in the east to west component, but only 
half this value in the north to south 
component. 

The shock on July 20 was distinctly 
felt by two persons ly ing awake and 
one or two more were wakeood at the 
time of i ts occurrence but . did not 
realize the cause. These were probably 
sleeping vei·y lightly . It probably 
reached an intensity of only II-III R.-F. 

H . 0 . WOOD, Associate. 

Cancani scale; about 4 times the mrn ,­
mum perceptible unit : the second maxi­
mum in the f el t shock. 

April 29, from 6 :37 :25 p . m. to 
6:3 :15 p. m. H. S. 1'. Intensity, low I 
Cancani scale; 5% to 6% of the minimum 
perceptible unit. Origin distance indetei·­
minate. 

April 30, from 3:18:42 a . m. to 
3 :19: 46 a. m. H. S. T . Intensity, low 
III Cancani scale; about 65% of the 
minimum perceptible unit. Origin dis­
tance indeterminate. 

April 30, from 11 ::;:8 :30 a . m. to 
11 :30 :00 a. m. H. S. T . Intensity, low 
III Cancani scale; about 70% of the 
minimum pei·ceptible unit. Origin distant 
about 18.6 miles. 

May 12, from 11 : 12 : 30 a . m. to 
11: 13: 00 a. m. H. S. 1'. Intensity, I II­
IV Cancani ·scale ; about the minimum 
pei·ceptible unit, but not f elt. Origin 
distance incletenninate. 
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May 12, from 9:10:14 p. m. to 9:12 :34 
p. m. H. S. T. I ntensity, I R.-F., III 
Cancani scale; but less than 90% of the 
minimum perceptible unit. Origin dis­
fant about 15.5 miles. 

May 12, from 9 :59 :36 p. m. to 
10:00:13 p. m. H. S. T . Intensity, high 
II Cancani scale; about 45% of the min­
imum perceptible unit. Origin distant 
about 12.4 miles. 

May 13, from 3:41 :5± p. m. to 3 :±2:31 
p. m. H. S. T . Intensity, medium IV 
Cancani scale; about 2.5 times the mini­
mum perceptible unit, but yet not felt. 
Origin distant about 10 miles. 

May 15, a feebly registered teleseism, 
d.istance indeterminate, E. at 9 :50 ap­
prox. a. m. H. S. T . F. wholly indefinite. 

May 22, from 4 :38 :26 a. m. to 4 :39 :25 
a. m. H. S. T. Intensity, medium Il 
Cancani sea.le; about 35% of the mini­
mum perceptible unit. Origin distant 
about 13 miles. 

May 23, from 7:52:24 p. m. to 7 :54 :01 
p. m. H. S. T . Intensity, II Cancani 
scale; about 30% of the minimum per­
ceptible unit. Origin distant about 25 
miles. 

May 24, from 5 : l:.'7 :35 a. m. to 5:28 :59 
a . m. H. S. 'l' . I ntensity, II-III Cancani 
scale; about 50% of the minimum percep­
tible unit. Origin distant about 13 miles. 

May 26, from 2:01 :49 a . m. to 2:02 :24 
a. m. H. S. T. Intensity, high II Can­
cani scale ; about 40% of the minimum 
perceptible unit. Odgin distant about 13 
miles. 

May 2"5, from 4 : 05 :17 a. m. to 5: 16 
approx. a . m. H . S. T. A teleseism. In­
tensity, locally negligible, at origin un­
certain, but not a very great shock. Dis­
tance of origin about 6,000 miles. 

May 27, from 3:30:18 p. m. to 3 :31 :5 
p. m. H. S. T. I ntensity, meclium I Can­
cani scale; about 14% of the minimum 
perceptible unit. Origin distant about 30 
miles. 

May 28, from 9 : 17: 27 a. m. to 9: 18 : 57 
a . rn. H. S. T. Intensity, high I Can­
cani scale; about 24% of the minimum 
perceptible unit. Origin distant about 
9.3 miles. 

6:29 :28 a . m. H. S. T., then pens off. 
Intensity, beyond instrumental range. 

.Tune 1, from 12 : 16 : 03 p . m. to 
12 :16 :51 p. m. H. S. T. Intensity, II-III 
Cancani scale; 50% to 60% of t he mini ­
mum perceptible unit. Origin distant 
about 6.9 miles. 

June 2, from 5 :15 :02 a. m. to 5 :15 :40 
a. m. H. S. T . Intensity, low I Cancani 
scale; about 6.5% of the minimum per­
ceptible unit. Origin distance indeter­
minate. 

June 2, from 5 :25 :37 p. m. to 5 :26:28 
p. m. H. S. T. Intensi ty, medium III 
Cancani scale; about 65% of the mini­
mum percept ible unit. Origin distant 
about 7 .5 miles. 

June 2, from 6:24:45 p. m. to 6 :25 :22 
p. m. H. S. T. I ntensity, medium III 
Cancani scale; about 65% of the mini­
mum perceptible unit. 

J une 5 from 4:54 :14 p . m. to 4 :55 :35 
p. rn. H . ~- T. Intensity, medium -II Can­
cani scale; about 32% of the minimum 
pet·ceptible unit. Origin distant about 15 
miles in a northeasterly direction. 

June 11, from 10:06:49 p. m. to 
10 : 08 : 37 p . m. H . S. T. Intensity, me­
di um I Cancani scale; about 11 % of the 
minimum perqeptible unit. Origin distant 
about 27 miles. 

June 15, f rom 1:54:50 p. m. to 1:55:10 
p. m. H . S. T. Intensity, medium to high 
I Cancani scale; 20% of the minimum per­
ceptible unit. Origin distance indeter­
minate. 

June 17, from 8 :43:03 a . m. to 8:44 
approx. a. m. H. S. 'f . Intensity, low I 
Cancani scale; 5% to 6% of the minimum 
perceptible unit. Origin distant about 12 
miles. 

June 19, from 11:20:20 a . m. to 
11: 21:29 a . m. H. S. T . Intensity, III­
IV Cancani scale; 60% to 100% of the 
minimum perceptible unit, but not felt. 
Origin distant about 19.4 miles. 

June 19, a feebly registered teleseism 
from 8 : 59 : 26 p. m. to 9 : 3~• approx. ac­
cording to H . S. 'f . Origin distant about 
3,700 miles. Phases measured. · 

June 20, from 12:47 :30 a. m. to 
12 :48 :18 a. rn. H. S. T . Intensity, II­
III Cancani scale; about 50% of the 
minimum perceptible unit . Origin dis­
tant about 11. 7 miles. 

May 29, from 8 :23 :26 p. m. to 8 :24:22 
p. m. H. S. T. Intensity, medium III 
Cancani scale; about 80% ·of the mini­
mum perceptible unit. Origin clistant 
about 10 miles. .Tune 20, from 1:46:00 p. m. to 1:48 :38 

.Tune 1, a felt .shock, TH R.-F., began p. m. IT. S. T. I11te11sity, IV Cancani 
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scale ; nearly 2 times the mm1mum per­
ceptible unit, but not felt. Origin dis­
tant about 10 miles. 

June 22, from 5 :22.8 p. m. to 5:40.7 
p. m. H. S. T. A teleseism, no phases. 
Origin distance indeterminate . 
. June 25, from 9:29:08 a. m. to 9:32:25 
a. m. H. S. T. Intensity, III -IV Cancani 
scale; 90% to 120% of the minimum per­
ceptible .unit, but not f elt. Origin dis­
tant about 20 miles. 

June 25, froin 6:28.9 p. m. to 8:06.9 
p. rn. H. S. T., a weakly registered tele­
seism, with defined phases. Origin dis­
tant about 3,500 miles. 

VI Cancani scale; from 3 to 6 tim'es "the 
minimum perceptible unit. Origin distant 
about 13 miles. · 

July 51 from 7 :25:42 p. m, to. 7:27:38 
p. m. H. S. T. Intensi'l;y, low ITI Can­
cani scale; about 54% of the minimum 
perceptible unit. Origin distant about 
11.3 miles. . 

July 5, from 7 :30 :02 p. m. to 7 :31 :50 
p. m. H. S. T. Intensity, very li:(w I 
Cancani scale; 8% to 9% of· the min'iin\Jin 
perceptible unit. Origin distance · inde­
terminate. 

July 5, from 8:03:49 p. m. to 8 :04:16 
p. m. H. S. T. Intensity, low I Cancani 
scale; about 13% of the minimum per-

. July 1, from 2 : Z8:0l a . m. to 2:28 :55 ceptible unit. Origin distance indeter-
a. m. H. S. T. Intensity, low I Cancani minate. 
scale; about 5% of the minimum percep- July 5, f rom 9:37:06 p. m. to 9:39:17 
tible unit. Origin distant about 20 miles. p. m. H . S. T. Intensity, low I Cancani 

July 1, from 5 :37 : 09 p . rn. to 5:38 :30 scale; 5% to 8% of the minimum percep-
p. m. H. S. T. · Intensity, II-III Cancani tible unit. Origin distant about 20 miles. 
scale; about 50% of the minimum per- July 6, from 1:39:03 a. rn. to 1:40 :37 
eeptible unit. Origin distance indeter- a. m. H. S. T. Intensity, III Cancani 
minate. scale; 75% to 95% of the minimum 'per-

J uly 2, from 5 :30 :13 p. m. to 5 :31 :13 ceptible unit. Origin distant 18,7 'miles. 
p. m. H. S. T. Intensity, II-III Can- July 6, from 11 :05 :19 a. m. to 
cani scale; about 50% of the minimum 11:07:01 a. m. H. S. T. Intensity, low 
perceptible unit . Origin distance inde- I Cancani scale; about 7% of the · mini­
terminate. mum perceptible unit . Origin distant 13 

July 5, from 2 :42:15 p. m·. to 2:44:11 miles. 
p. m. H. S. T . Intensity, medium I Can- July 6, from 12 :45 :34 p. rn. to 
cani scale; 11% to 19% of the minimum 12:47:18 p. rn. H. S. T. Intensity, high 
perceptible unit. Origin distant 12.4 I Cancani scale ; about 22% of the min-
miles. imurn perceptible unit. Origin distant 20 

July 5, from 3 : 16 : 01 p. rn. to 3 : 21.6 miles. 
approx. p. m . H . S. T . Intensity, V Can- July 6, from 1:23 :15 p. m. to 1:24 :56 
cani scale; about 3 times the minimum p. m. H. S. T. Intensity, low I Cancani 
perceptible unit, probably perceptible but scale; 6% to 7% of the minimum percep-
unnoticed. Origin clistaut about 12.4 tible unit. Origin distant about 13 miles. 
miles. July 8, from 11:47:29 a. m. to 11:48.5 

July 5, from 3:51:43 p. m. to 3 :53 :05 approx. a. m. H. S. T. Intensity, low I 
p. m. H . S. T. Intensity, +II-IV yaucan i Cancani scale; 5% to 6% of the minimum 
scale; about the minimum perceptible perceptible unit. Origin distance inde­
unit, but not noticed. Origin distant terminate. 
a bout 12.2 miles. 

J J - f 4 36 00 t 4 37 27 July 8, from 7 :21 :45 p. m. to 7:£'3:28 
u Y a, rom : : P· m. 0 

: : p. m. H. S. T. Intensity, low I Cancani 
p. m. H. S. T. Intensity, low II Cancani 
Seal abollt 2~, % of the · • er scale; about 8% of the minimum percep-, e; o mmmrnm p -
ceptible unit. Origin distant about 13 tible unit. Orig:in distant 13 miles. 
miles. July 9, from 9:36:43 a . m. to 9:38:25 

July 5, from 6 :42:25 p. m. to 6:44:04 a. m. H. S. T . Intensity, III Cancani 
p. rn. H. S. T. Intensity, low I Cancani scale; about 80% of the minimum per­
scale; about 11% of the minimum per- ceptible unit. OrigiI\ clistant about ~.9 
ceptible unit. Origin distance indeter- miles. 
minatc. July 9, from 1 :31 :57 p. m. to 1 :33 :.11 

July 5, from 7:18 :14 p. m. to 7:20 :58 p. m. H. S. 'f . Intensity, low I Cancani 
p. rn. H. S. T. A felt, sho~~- __ :n~~~ity, scale ; about 7.5% of the minimm1}, per-
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cept_ible' -unit.,, ,()rigin d istant' about G.9 
~es. ,,•· .. l • 

July 9, from 1 :38:04 p. m. to l:39 :4(i 
p. m._H. ,S. 'J:. Intensity, low I Cancani 
ecal~; about 19% of the mip.imum per­
ceptible unit. Origin distant about 13 
miles. 

Jttly ·9, from 2:18:19 p. m. ~o 2 :19:02 
p. m. H. {3. T. Intensity, low II Cancani 
sca!e; about 30% of the minimum per­
ceptible unit. Origin distance indeter­
minate. 

July 9, from 5 :24:51 p. m. to 5:25:29 
p. m. H . S. T. Intensity, low II Cancani 
scale; about 30% of the mininmm per­
ceptible unit. Origin distant about 10 
miles. 

July 14, from 9:19:23 p. m. to 9:20:51 
P-' m. H . S. T. Intensity, medium I Can­
cani SGale; about 16% of the minimum 
perceptible unit. 

July 16, from 6:17 :07 a. m. to 6:17:50 
a. m. H. S. T. Intensity, low I Cancani 
scale; about 9% of the minimum percep­
tible unit. 
· J uly 16, a feebly registered teleseism 

no phases, e. 8:51 :04 p. m. H. S. T. and 
F. 9:06 :04 p. m. H. S. T. 

J uly 17, from 12:11: 20 a. m. to 

12 :13:28 a. m. H. S." T. Intensity, I 
Cancani scale.; about 11% of the mini­
mum perceptible unit. Origin distant 
about 19.3 miles. 

July 17, from 8:39:55 p. m . to 8:41:23 
p. m. H. S. T. Intensity, low I Cancani 
scale; 3% to 6% of the minimum percep­
tible uni t. Origin distance indeterminate. 

July 19, from 8 :50 :47 a. m. to 8 :51 :22 
a. m. H. S . . T. Intensity, III-IV Can­
cani scale; 50% to 110% of the minimum 
perceptible unit, but not felt. Origin 
distant about 11.8 miles. 

J uly 20 from 4:03:l;'0 a. m. to 4:06:33 
a. m. H. $. T. A felt shock. Intensity 
II R.-F., IV-V Cancani scale; about 2.5 
times the minimum perceptible unit. Ori­
gin distant about 20 miles. 
· July 21, from 12 : 15.9 p. m. to 12: 36.9 
p. m. H. S. T. The chief phase only of a 
feebly registered tf:lles~ism. 

July 22, from 9:09 :24 a. m. to 9:10:08 
a. m. H. S. T . Intensity, high II Can­
cani scale; about 40% of the minimum 
perceptible unit. Origin distance inde­
terminate. 

H. 0. WOOD, 
Associate. 

lnttrior of Technology Station at Halemaumau, Showing Crater Seismograph, 
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TECH~ OLOGY STATION, KILA­
U E A, J uly 30. - Until the very end 
of the week under r eport the~e had 
been ,ery little change in the eruptive 
behavior at Kilauea. But i n the last 
two days, ending with July 29, a~a ­
lanches in the t alus were not ed with 
increasing frequency of occurr ence a nd 
large increas3 in t he volume of rock 
fragments set in motion. F itf_ul 
g limpses of the east end of the pi t­
bottom in the late afternoon of July 
29 showed that the fresh pahoehoe in 
this area was traversed by ugly pe· 
ripheral -and radial cracks, and that 
large amounts of coarse talus blocks 
had r un down upon and out onto the 
floor in th is part of the pi t . 

As most of the observed a valanching 
has been in the west part of the pit, 
similar phenomena have proba bly t aken 
place there. S uch a ction is considered 
to mean sinkiug of the magma column. 
Such sinking is expectable in this part 
of the year. Howeve1, on this after­
noon '' Old Faithful '' was a large, op1m 
pool in which surging ma gma was _seen, 
in size comparable with the magmtude 
observed on the previous day, men­
tioned b elow. The east -north east ct.im­
ney, high on the wall, also emit t ed _it s 
usual bright glow and seemed as -active 
as ever. All the rest of t he pit was 
hidden in the fumes. Large a valanches 
occurred at the west and at inter vals 
of several minutes. A few tinkling 
rock-falls occurred uuder the east wa 11. 
The eruptive noises wer e much as usual, 
except t hat no rhythmic blasts were 
pr oceeding from the south cone. 

During t he pas t week wo1·k a t H ale­
maumau bas been hindered and inter­
rupted by the heaviest fall of rain 
since the establishment of the observa­
t ory - a total precipita t ion of 20 . 94 
inches for the week, wi th a maximum 

daily faJJ of 12 . 75 inches from 9:30 
a . m. July 26 t o 9:30 a. m. July 27. 

In the evening o~ July 23 a small, 
fr~sh flow, 3:bout sixty feet long by 
thirty feet wide, was obser ved running 
from an !orifice i n the sout b cone out 
onto the floor. A smaller flow poured 
out onto the floor a t the northeast, and 
a stilJ smaller flow was seen i n the 
center of the floor a rea. The en t ire 
floor a rea showed streaks of fi re and 
small jets sprang occasionally 'from 
many small co~es, most of w hich were 
near the 0 '.:lge of the floor area. Both 
rumbling sounds and noises of blowing 
were very loud, especiaJJy the blasts 
from the south cone. Here a blue flame 
:was flaming steadily. ~o slides were 
o~curring. Late i n the evening a con­
sidera ble flow took place, illuminating 
the fume cloud more brilliantly for 
about twenty minutes than at a ny t ime 
during more than a year previously . 
This flow was crusted over and had 
apparently ceased moving before it 
came under observation. Incandescent 
streaks over its entire surface marked 
its area completely. 

In · the afternoon and evening of July 
24 conditions, so far as observable, 
were as on the previous day, except 
that flowing was l ess in evidence. Yet 
small flows were seen. 

In the -afternoon of July 26, in the 
midst of the heavy downpour, a clear 
,,i ew of the entire pit-bottom was ob­
tained. .A.II the boiling pots and cones 
r ecently described wer e seen, most of 
them somewhat enlarged, except for 
"Old Faithful " ; in all but one or 
two, at the northwest, boiling lava was 
seen, again strongly suggesting a great 
molten body thickly crusted over a t the 
bottom of the pit. .A.t this time " Old 
Faithfu l '' was no larger t han several 
other openings i n this cr ust. .A. f ew 
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trivial rock-falls occurred. Sounds of 
eruption were much as usual, except 
that a distinct sizzling sound, doubt· 
less due to the excessive downpour of 
rain, was added t o the i-est. So heavy 
was the rain at thi s hour that water 
in considerable Yolume was cascading 
down the t erraces below Uwekahuna 
to the crater floor, a veritable water­
fall. Steam was rising from the Perret 
cone i n unusual abundance, and nearer 
Halemaumau the response to th is un­
·usual rainfall was very positive and 
interesting. Where t he trail from the 
Volcano House cli,·ides, near the north­
east margin of Halemaumau, i a well· 
known region of periphe1·al crevasses 
from which steam and fumes of sul­
phur constantly ar ise. On this day the 
behavior of these cracks, from the trail 
or a l ittle northwest of it on to the 
region of t he De,il 's Kitchen ll ncl 
t her eabouts, was much as usual. Little 
or no addit ional steam was issuing: 
A round tbe Devil 's Kitchen, however, 
there was marked increase, and from 
the trail along the belt of cracks to­
warcl the motor depot the increase in 
steam emanation was very marked, the 
steam i ssuing so violently as to pro, 
duce a roaring sound of considerabl e 
volume at a spot onl_v a few paces east­
ward from t he trail. At tbe west­
northwest of Halemaumau. also, there 
was a 1·egion sho\Ying markecl increase 
in steam output . In general there 
seemed t o be increase in steam emana­
tion along radial t racts leadin~ no1·th­
northeast and east-northeast from the 
center of the pit. These observations 
were made during an interval when 
i-ain was falling at a rate surely in 
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excess of five-tenths i nch per hour, with 
momentary showers far heavier. 

On July 27, in early evening the 
'' Old F aithful '' ori fice was a gain con­
siderably enlarged, and in it boiling 
magma was seen plainly. At consid, 
erabl e inten·als molten lava was flung 
out onto t he floor. The usual cone 
orifices were glowing brightly. No 
flows occurred. There were a few small 
talus slides, chiefly at tJ,e south and 
southwest. Rumbling a.ncl blowing 
sounds n·ere quite loud, particularly at 
the south cone. It was still raining 
plentifully, though not as on the pre­
Yious clay, and t he steam phenomena 
"'ere much as described above. ln 
add ition it was noted that much s team 
n·as coming from a great number of 
cracks in t he hanging 1912 shelf or 
platform nuder the south station. 

On July 28 "Old FaithJul" was still 
more enlarged, again measuring about 
thirty feet in the east to west direc­
tion by about twenty feet in the north 
to south dirPction. No change in its 
behavior was observed. A circular 
orifice about fifteen feet in diameter 
" 'as seen under the east station, and in 
this molten magma was surging to and 
fro. The many small cones ·were glow­
ing brightly . Rumbling and blowing 
noises were lond, but the pronounced 
blasts from the south cone were no 
longer heard. but only a feeble wheez­
ir.g. :Yo flowing was observed. Very 
many short, small sl ides took place at 
the south, southwest and west. One 
was noted under the northeast wall. 

The phenomena observed in the aft­
ernoon of ,Tuly 29 have been detailed 
in the opening paragraph of this re­
.port. 

In t he Whitney Lab oratory of Seis­
mology but two ,·ery small shocks of 
ea1·thquake ha,e been registered clnr­
ing the week ending July 29. 

July 22, from 8 :36 :20 p . m. to 8 :37:36 
p. m., H. S. T. Intensity, II-III Can­
cani scale, thirty per cent to fifty-five 
per cent of the minimum perceptible 
uni t. Origin, distant about t hirteen 
miles. 

July 23, from 3:41:59 a. m. to 3:43:33 
a. m., H. S . T. Intensity, medinm I 
Cancani scale, ten per cent to fourteen 
per cent of the minimum perceptible 
unit. Origin, distant about six and 
nine-tenths miles. 

H. 0. WOOD, Associate. 



TECHNOLOGY STATION, August 6. 
- For the first week in August the ac­
tive Java column of Kilauea shows 
pronounced subsidence, with small ava­
ianches of talus, open pots "here there 
were recently cones of o,·erflow, the 
molten matter Yery deep within the 
_pots, and while Old Faithful still foun­
tains up and flares fitfully upon the 
dense fume-cloud above, the general ap­
pearance of the floor indicates a sink­
ing. The week has been so rainy and 
the fumes so dense that it has not been 
possible to obtain a measurement of 
depth, but I estimate the lava smface 
to he r:bout 550 feet clown. The red 
glow on the fu me-cloud at night is still 
visib!u from the Volcano House. 

Juiy 30 a nd 31 w"re rainy. On the 
evening of the 31st the on ly seeing was 
from the southeast station where Old 
Faithful and the other eastern pots and 
chimneys exhibited no marked change. 
Two avalanches were heard and the 
glow on the cloud was moderate. 

On the morning of August 1 there 
was no seeing on aecount of the dense 
fumes, and the noises were y01·y faint. 
The smoke from the east and southeast 
fumarol es rose abo,·e the edge of the 
pit in rapid puffs, and even in the 
evening at 8 p.m. with a northerly 
wind there. was no seeing from either 
side of the pit. There was some flar­
i ng, indicating the usual fountains i n 
the pot of Old Faithful, and splashing 
noises could be heard from the east 
station. One sligh t rock slide was 
heard. The fumes were very dense and 
acrid. 

At 9 p .m. the party of Dr. W m. T. 
Brigham, who has honored us wi th a 
visit this week', saw the Old Faithful 
pot boili ng, with stalactites hanging 
around the rim, and also the eastern 
pots and chimneys, and heard small 
talus slides. 

August 2. the wind was strong from 
the northeast and the pit was filled 

with fumes. August 3, · at 11 a .m., 
there was a little seeing from the south­
east and south stations, t hough there 
was still a high wind blowing from the 
northeast which dro,·e the fumes down 
into the pit. The southeast end of the 
floor was piled with new fallen talus. 
A part of the eastern high chimney 
on the wall appeared caved away, mak­
ing an oYerhanging cavernous recess at 
the base of the wall. The V-shaped 
area of the rock wall southeast was ex­
tended much lower than when last seen 
and the talus on either side of it was 
continuously sliding. Faint puffing 
could be heard from the floor, but the 
noises are i ncomparably fainte1· tha n 
in early July. The south conelet on 
the talus could not 'be distinguished. 
The gene1·al effect is pronounced sub­
sidence. 

August 4, at 9 p.m., the weather was 
calm and the fumes were rising straight 
upward with indraught east and west, 
making seeing difficult. One glimpse 
from the olcl no1·th 1·esthouse showed a 
very low floor, with four pots along 
the northeast wall, apparently funnel­
shaped and deep, one or two of them 
showing surging laYa far down. Olcl 
Faithftil was quite large, perhaps 70 
feet long as n pot. the Java within 
fairly actiYe, skinning oYer and then 
rending the skins, ancl fountaining. 
This malle brilliant flares on the cloud. 
There were two open pots northwest, 
where recently there have been cones, 
ancl two near the foot of the north 
slope. The plashing noise was fairly 
pronounced. 

M1·. H . 0 . Wood 1·eports for the Wihit­
ney Laboratory of Seismology that the 
week has been very quiet seismically. 
Manna Loa exhibi ts no unusual pheno­
mena, the vapor jets ou t he high north • 
east slope we1·e seen one evening 
against the sunset. 

T. A. J AGGAR, J R., Director. 
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TECHNOLOGY STATION, August 
13.-After a nine-clays' subsidence end­
ing about August 4, the lava of Hale­
maumau has risen for eight days so as 
to restore a condition of activity a nd 
overflow from cones on the floor qui ~e 
similar to the condit ions of June and 
July, except that the period of si nk­
ing caused much new slide-rock to tum­
ble from the walls and bury the bor­
ders of the floor. Again the dominant 
place of overflow at the beginning of 
the new 1·ise is at the west encl. 

Tbe •rising ancl falling movements of 
1914 to date bave been between leve!s 
700 feet and 500 feet below the 1·im. 
Below 600 feet, measurements are gen­
erally impossible because of t he dense 
fumes, and at the end of 1913 the pit 
was a funnel over 600 feet deep with 
dim glowing cones on a small lava 
floor. The floor remained stationary 
with a subsiding tendency from Decem­
ber 28, 1913, to February 3, 191-1. 

From F ebruary 4 to March 15 a de­
finite rise was inaugurated with increas­
ing puffing from the vents, laYa spatter 
thrown high from the conelets on the 
floor, increased glow on the fume cloud 
ancl finally lava flows on the bottom. 
T his period lasted forty days. 

A period of subsidence followed from 
abou t March 16 to May 2 (forty-eight 
clays), inaugurated and characterizeJ 
by many rock sl ides, ancl what was de­
scri bed as '' a lull '' or '' a halt'' in 
the energetic activity which had start­
ed, with marked dimi nution in jets of 
lava and blowing noises. Cones col­
lapsed and pots increased in size, 
ch aracteristics of subsidence. 

From May 3 to June 22 (51 days) we 
find ' ' a mar keel increase in activity 
with lava flows,' ' and a definite rise 
by overflow measured with transit. 

May 5, ]914, 585 feet below rim. 
May 15, ]914, 574 feet below rim. 
Jmie 15, 1914, 530 feet below r im. 
The net movement of t he lava column 

since that t i me has been upward, for 
we fincl, 

June 28, 517 feet below 1·im. 
August 12, 501 feet below rim. 
After t he solst ice for thirty-four 

clays to July 26, t he rising progressed 
more slowly with pronounced station­
ary intervals, with t he avernge per clay 
for a month, following June 2 , of only 
one-half foot, as against a rise per 
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day of one and three-quarters feet the 
preceding month (before June 15). 
From June 15 to June 28 the average 
rise was abont one foot per clay. In 
gene1·al the July activity showed fewer 
overflows on t he floor than the May­
June activity, enlarged pots, ancl very 
large spouting gas-cones. 

From July 27 to Aug11st 4 there was 
a sharp subsidence, with a tendency for 
the floor to collapse funnelwise ancl 
crack around the border, while t he lat­
ter became strewn with fallen debris. 
Fr om about August 5 to the present a 
reverse movement of rising appears to 
have lifted the floor bodily, and over­
flow has started again from the west­
ern corner of the floor. 

Summed up ancl divi clecl roughly by 
mouths, the r ecord of Halemaurnau 
for the year to Auirust shows a stag, 
nant periocl in January fol lowing the 
winter solstice, a revival in F ebrnary, 
a l ull in :\farch ancl April arouncl the 
time of the equinox, a revival in May 
to a maximum of -acth·ity about the 
summer solstice June 22, and a h igh 
l evel maintained through the greater 
party of July. 

From 6 to 7 p. m .. August 6, 19H, a 
puffing noise could be heard occasion­
ally from some northeastern vent, a 
plashing noise from the bubble foun­
tains iu Olcl F aithful pot, ancl a heavy 
splash a t inter vals from the periodic 
large fountain of Ol cl Faithful. From 
t l1e southeast aucl south stations the 
floor could be seen at cl usk. Old 
Faithful appeared a nearly circular pot 
with steep walls plastered on the west 
sicle with big st-alactites hangin_g- down 
into the sur_g-ing la,a within. The p1t 
was about i.xty feet in diameter, bub­
ble fountains pla.,·ed actively on t he 
lava, there was streaming from west 
to east, and the large fountain broke 
at the usual inten-als. Three deep pots 
in a line parallel to and near the north­
east walls showecl glare on their inner 
walls, but the la,a within was too 
deep to show. This suggests that if 
the lava under t].Je floor is at a common 
level, the Olcl Faithful pot in the cen­
ter, which shows the laYa, is at 
the lowest part of a funnel-like su bsicl­
ence of the floor. 

'l' here was a pot under the east 
northeast wall, and the high east 
chinrney was glowing brightly. B e-



tween the southeast fumaroles and the 
wall behind them a fla t gray place has 
been left bare by the sliding talus, 
which appears like solid rock, almost 
horizontal; the south rock wall appears 
to bell inward toward the middle of 
the pit. The high south conelet, 
wbieh formerly rose from the talus, ap­
pears to ha,·e been destroyed. A west­
ern pot, probably the west central one 
in the floor, was seen dim]~--

August 7 from 6 to 7 :30 p. m., condi­
tions were about the same. Hea,·y 
stalactites bordered Old Faithful all 
around, and the surface streaming in 
Old Faithful was still to the east. The 
southern of the three northeast pots 
showed some ]ant in its bottom, t here 
was very brigh t flaring and loud splash­
ing from Old Faithful, ancl in general 
the lava was a little higher than on 
the pre,·ious clay. There were n o aval­
anches and the eastern chimney was 
,·ery brigh t. 

August 8 there was no marked change 
reported. On August 7 the lava in Old 
Faithful EOt was from 12 to 15 feet 
clown J-eneath the rim of the pot, but 
on August 9 at 8:30 p. m. it was only 
2 to 3 feet down and splashing over the 
rim. The streaming had re,·ersecl its 
direction and was now from east to 
west. E,·idently a marked rise had tak­
en place. The pot had diminished its 
diameter to about 50 feet, a common 
result of rising and rampart building, 
with a straight edge on the southwest, 
circular otherwise. Explosions of tho 
main fountain were recorded at inter­
vals of 30, 45, 55, 40 and 35 seconds. 
In tho interval there were bubble foun­
tains, but thick black sk ins often form· 
eel before the main explosions, the lat­
ter being very hea"y, with a noise l ike 
surf breaking on a rocky shore. There 
was hissing toward the west, and from 
the southeast station two e:low holes 
could be seen beyond Old Faithful, at 
the west end. Two others appeared 
southwest from Old Faithful, two under 
the north wall, four along the northeast 
wall, one with a beehfre conelet near it 
under the east northeast wall, while the 
high east chimney was flaming bright­
ly, with the highest luminosity shown 
anywhere in the pit. 

The fumes appe3,red less than of late. 
Lava did not show in any pot but O!d 
Faithful, but spatter jets could be seen 

in two pots northeast. The largest 
northeast pot appeared almost dark 
with a few sparks jetted up far down it 
110w and then. The great dome explo­
sions of Old Faithful filled the whole 
pot; in the interrnls spears of blue 
flame could be seen from under the skin 
arouncl the borders. Bll}e flames also 
appeared at other pots north, northeast 
ancl southwest. 

The Obser\'atory w~s honored this 
week bY a ,·isit from Professor E. C. 
Franklin, a clistiuguishecl chemist of 
Stanford Uuh-ersity. Professor Frank­
lin has hacl experience on the Selby 
Commission for investigation of dam­
age resulting from smelter fum es, ancl 
after goinp; to leeward of Halemauma u 
ancl breathing the direct fume cloud as 
i t emerges from the crater, he e~pre, s­
ed the opinion that roughly the content 
of sulphurous acid gas cannot be more 
than from twenty-five to seventy-five 
parts in a million, fo r it is quite respira­
ble, and one hundred parts in a million 
is the utmost limit of human endurance, 
according to the tests of that commis­
sion. 

)Ionday, August 10, there was very 
heavy rain. Ou both August 10 aucl 11 
there was s trong glare from the pots on 
the fume cloud. August 12 from two 
to three o'clock the wind blew from the 
east,,ard and opened to "iew the floor 
from the northwest and north stations 
so as to make possible a brief survey 
for depth . Readings were obtained on 
tho west encl and the pot in the center 
next wes t of Old Faithful, which de­
termined the floor to be essentially 
level, and at a depth below the north 
rim of 501 feet. A large cone at the 
west northwest border was determined 
to be about eight feet high. 

New talus OYerlappecl the floor west, 
west northwest, southwest and north­
ea t. A great new sheet of glistening 
brown la,·a flows co,ered the western 
half of the floor, in marked contrast to 
the gray and dusty older surface. and 
the source was three border ,·ents in 
the extreme west corner. Old Faithful 
was au oval pot with longer axis north ­
east to southwest, and with a distinct 
rampart built around it. Fire holes ap­
peare,1 i n the northeast· talus. Two 
spurting pots southwest of Old Faith­
ful had maintained themseh·es through 
the new lava flows. Two cones and a 
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slot chimney a ppeared along the north­
west border of the floor, with the great 
haystack dome beyond to the west, all 
these features being persistent from a 
month ago·. A southeast cone on the 
floor could be dimly seen, and a strong 

fumarole was smoking through the 
southwest talus. The noises were pound­
ing, spatter, fall, spla~h and puff. Two 
heavv rock slides were heard from the 
east,· and one southwest. 

T. A. JAGGAR, JR., Director. _________ ....... .._ ________ _ 
TECHNOLOGY STATION, August 

20.-The new rise at Halemaumau, re­
ported last week, continued to August 
13 inclusi,-e; then there was slight sub­
sidence to August 16, which t hen 
cea sed, and the lava column remained 
almost stationary, ·with slight r ise, to 
the 19th. The week has been rainy, 
and in consequence apparently of the 
extraordinarily heavy 1·ain of the last 
"-eek in July, a large steaming patch 
has developed on the Kilauea floor be­
tween the Volcano House and Hale­
maumau. This is in t he region of the 
group of largest laYa domes, and the 
steaming a1·ea covers over three bun­
cl red acres. The development of this 
steam in sequence upon the heaviest 
rainfall we have recorded here gives 
additional weight to the view that the 
outlying steam Yents of Kilauea are 
from heated rain cisterns. 

After midnight following August 13, 
a very bright glow on the fume cloud 
over Halemaumau was visible from the 
Observatory, sngg'estiug new flows on 
the floor. Such :flows could not after­
wards be identified, but t he seeing of 
the week has not been good. 

From 9 to 10 p. m. Friday, August 
14, the :floor could be seen from the 
old north rest-house. Twenty glowing 
spots were counted. Seven cones on 
the floor at t he west encl were bright­
est and emitting flames. The l ava of 
Olcl Faithful wa s low, in a long, nar­
row pot, pounding among heavy sta­
lactites. In a large glowing pot with 
double orifices, west of Old Faithful, 
there was steady high glow without 
motion, except some sparks thrown up 
at rare inten-als. This appears to be 
either incandescence in the i nner walls 
or mere reflection of la, a beneath, more 
probably the latter , though the ,ery 
h igh glow, even in the daylight, is 
suggesl.ive of incandescence. Spurt­
in~ was taking place also at the west 
''haystack' ' cone and at Old Faithful. 
The bubble fountaining in the inter• 
vals of t he larger explosions goes on 
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in Old Faithful, but the streaming is 
no longer noticeable. Liquid lava 
coulil be seen in one of the northeast 
pots. 

It should be noted that the orifices 
along the west and northwest walls are 
spatter cones, those on the floor and at 
the no1·th are pots with more or less 
rampart built around them, and t hose 
along the northeast wall are distinct 
pits. This has been the general ar­
rangement for months past, and the 
highest glow ancl the greater number 
of flows have come from the west end. 

August 15, from 3 to 4 p. m., the 
floor could be seen from the northern 
station. it showed 110 marked change, 
the la,-a in Old Faithful was very low 
and Jaya could be seen streaming with­
in a northeast pot. 'l'he noises were 
splashing at Olcl Faithful aucl hissing 
to the west. Xo new flows could be 
identified on the floor. A long ava­
lanche "·as heard from the northeast, 
and there was much new talus on the 
north,s-est floor. 

Ou this clay I crossed t h;, area of , 
new steam near the large Java domes in 
t he northeast central part of Kilauea. 
Very hot steam was coming out quietly 
from numerous holes in the vici nity of 
collapsed caYerns, and it seems probable 
t hat this is a ca,·ernous region of lava 
tubes where rain water accumulates be­
low. is heated, and its Yapor accumu• 
!ates and condenses in the tubes so 
that it emerges as an excess of visibl" 
Yapor e,en on dry clays. 

In the evening of August 15 ava­
lanching extended around to the high 
north wall ancl several tons of rock 
fron~ the high edge of Halemauma u in 
front of and to the left of t he Old Rest 
house fell in, leaving there a distinct 
notch. The sliding of debris on t he in­
ner slopes responds with extraordinary 
sens itiveness to a slight sinking of the 

.lava. 
August 16 at 5 :45 p.m. the la,a ap­

peared a little hi!!'her in the Old Faith­
ful pot, which had become oval in shape, 



and the stalactit es were smaller. The 
double orifice of t he hole west of Old 
Faithful had changed to a single 
L-shaped orifice, with steady glow 
within. The large cone at the west 
end was hissing and spattering a nd 
had an open oYen on its north a spect 
hung with stalactites. The l arger 
no1·theast pot had changed its shape. 
The main fountain of Old Faithful 
macle heavy surging noises. There was 
a fumarole uncler the north wall of the 
pit which may by its undermining baYe 
inducec] the fall by the Olcl Resthouse. 
One stone was heard sliding towarcl 
t he east on this evening, but no arnl­
anches. Eighteen glowing places were 
counted on the floor and the high 
chimney at t he east end was seen to 
be still flaming. The cumuli of Yapor 

from the east ern i nner fumaroles were 
on this day rising very rapidly. 

August 17 the glow at night was 
steady and moderate. 

August 18 from 8 to 9 p. m. a dim 
view of the bottom was obtained. Ther e 
were no a,·alanches, Old Faithful was 
flaring, there was slight spat ter from 
the western "haystack," which bad 
changed the shape of its summit t o a 
double orifice on opposite sides of an 
arch separating them. 

August 19 at 10 :30 a . m. there was 
no seeing, the splashing was loud from 
Old Faithful and the hissing from the 
west cone was somewhat louder than 
the night before. In the eYening the 
glow was bright, with flar ing at the 
usual Old Faithful interrnls. 

T. A. JAGGAR, JR., D irector. 

------- - - -·•+ •·~- - - ------

TECHNOLOGY STATION, August 
27.-Again the week has been Ycry 
rainy at t he , ·olcano, making the see­
ing bad, but there has been little 
change in the condit ion of the top of 
the lava column; bowe,·er the aggre­
gate mo,·emeut of the week h as been 
in the direction of rising, shown by 
new flows on the floor and entire ab­
sence of such symptoms of subsidence 
as a valanching or noises of talus 
sliding. 

At 7 p. m., Friday, August 2, the 
floor could be di mly seen from the 
southeast station. The s ite of the 
former sout heast cone on the floor was 
occupied by a small glow-hole shaped 
like a figure eight. The Old Faithful 
pot was about sixty feet long, pointed 
in plan west, and rounded east, the 
laYa bubbling up to the edge and 
splashing o,·er during the dome ex­
plosions very a ctively, with surfaM 
streaming eastward in the interrnls. 
In the northeastern pots and chimney 
there was glow. 

August 23 at 9 p. m. there was a 
fine view of the pit from the south 
station. Old Faithful bad eaten away 
its north wall to become somewhat 
more circular. The a ctiYity was very 
great and in the course of an hour 
the sul'face streamin~ ch .. uged direc­
tions, first soutbwa rd, then westward 
and then to the more usual direction 
eastward. This change in clirection 

of sul'face streaming is frequently 
co incident with rapid rising, and 
probably later on this night there 
were overflows from the west encl. 
The southeast locality ha d changed to 
au 0Yal pot fully thirty feet long, full 
of lava, with a b rightly glowing ca Ye 
in its north border, where the incan­
descent liquicl boiled and splashed. 
The lam in Old Faithful appeared to 
be at a little higher le,·el t han in t his 
southeast pot. Se,·eral cones were 
dimly seen at the west eml and there 
a constant blowing noise could be 
heal'(] , In an open"·ork glowiug cone 
to the northeast a prolonged hissiug 
!'Oar reYi,·ed every six to eight mi n-
11tes, l asting for a minute or so with 
gradual weakening; there was clearly 
some sort of a gas chamber with ac­
cumulation beneath. 

August 25 at 11 a .m. from the south 
station, the lava of Old Faithful was 
seen to ha,'e subsided about twelve 
feet. The '\\·all of the pot was hung 
with heaYy stalactite~, and the laYa 
could be seen extending into cavernous 
spaces underneath them. New fresh 
brown la,·a flows were identified, sur­
rounding Old Faithful and exteuding 
to and submerging the southeast pot. 
Whether they came from Old Faithful 
or the west eud could not be determined 
owing to the fumes. T he southeast pot 
had been filled a nd conYerted into a 
blow-cone with a small glowing orifice. 
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A remnant of the south spatter-cone, 
which formerly stood on the talus,· was 
seen to be still standing, now on the 
edge of the lava floor, the flows hav­
ing built up to its level. It showed no 
activity. The new flows extend much 
farther east than those described on 
Augu&t 12. 

'fhere was much talus on the eastern 
and southern parts of the :floor. The 
remnant of the 200-root bench south­
west has diminished 1n size and in­
creased its inward slope; it has fumes 
still rising from sulphur-stained cracks 
at its upp<!r border. Very bright blue 
semi-tran&,1arent fumes were rising ra­
pidly from the high cast flame-chim­
ney in marked contrast to the dense 
and more sluggish white fumes from 
the southeast fumaroles, ,vhich are 
blown a side when their volutes mingle 
with the gases rising from the chim­
ney. There are very thick, "·bite, a c-

tive fumes rising from the talus south­
southwest. A strong splashing noiso 
was coming from Old Fai thful, but 
there was no marked blowing anywhere. 
Blowing noises indicating increased 
gas pressure always accompany rising 
in the present crusted condition of th ll 
pool. 

At 11 a.m., August 26, from the 
southeast station there was dim see­
ing of Old Faithful and the southeast 
hole. No change was evident. The 
noise was splashing, without blowing. 
There has been no rock sliding heard 
during this week. 

Th6 ,Vb·.tney Laboratory of Seis• 
mology has been undergoing repair. 
There have been no felt earthquakes, 
and there is no sign of activity on 
l\Iauna Loa, as seen from the Obsen'a• 
tory. 

T. A. JAGGAR, JR., Director. 

- ---------·-+-·------------

TECH NOLOGY STATION, Septem­
ber 3.-During several days of the week 
preceding September 2 the surface ac­
tivity in Halemanmau has been decicl· 
edly more spectacular than usual. 
Small sprays of molten lava have fou n­
tained from the cones, and numerous 
small flows have welled out from them 
onto the floor of the pit. Also in bril­
liant moonlight the fume cloud has 
been illuminated with a more persistent 
and lively glow than at any time since 
the revival of activity a little less than 
a year ago. But this manifestation of 
i ncreased activity has begun already to 
decline. 

It is interesting to note that this 
spasm of rising and increased surface 
action has corresponded almost precise­
ly with a fortnightly maximum of soli­
lunar earth strain, computed on the 
basis of a hypothesis which we are 
evolving and testing, which fell near 
the moon 's first quarter. Such a cor­
respondence is more than usually favor­
able to the hypothesis because, when 
the maximum falls near the moon's 
quarter its effecti,·eness is hypotheti­
cally Jess than when it falls near con­
junction or opposition. Hence a defin­
ite increase and decrease in action 
when the variation in strain is hypo· 
thetically less effective indicates th-~ 
probable reality of action according to 
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this hypothesis in preference to others 
hitherto proposed. 

It was reported that the molten lava 
was standing at a higher level in the 
'' Old raithful'' pot in the evening of 
August 27 than on previous clays. 

On August 28 laYa was spurting from 
most of the boles in the floor that 
could be seen from the east and south­
east margins of the pit. During its ex­
plosions the lava in "Old Faithful " 
rose and overflowed the margins of the 
orifice. At 7 :45 p.m. a flow from the 
cone at the west end began. Up to this 
time a strong blo"ing noise was bea1·d 
here which now was replaced by the 
gentle rushing sound of the flow. 

The illumination produced was 
strong enough to penetrate the fumes 
rising as a curtain along the wall un­
der the Old Rest House. The flow di­
vided at the cone into two branches, 
the larger and longer making along the • 
south margin of the floor, the smaller 
along the north margin. The south 
branch flowed some 400 feet in about 
half-an-hour. 

The flows on this evening were con­
sidered by Director Jaggar to be the 
most spectacular witnessed by him thiti 
year. Later in the evening, from 9 to 
10 p.m., the whole floor of the pit was 
seen clearly from the east and south­
east stations. 



A triangular hole west of '' Old 
Faithful'' was partially overwhelmed 
by the lava flood, but it was maintain­
ed as an open orifice of diminished size 
by the action of gas blowing up 
through it.. 

The ' ' Old Faithful'' pot grew smaller 
by the building about it ot a fl.at cone 
by the cooling of the outwelling gushes 
or splashes, many of which amounted to 
small flows on all sides. 

The glow in the east chimney ap­
peared less than usual. The holes at 
the northeast showed brightly and were 
blowing. The streaming action in "Old 
Faithful,'' from north to south previous 
to 7 p. m., changed at about that time 
to from west to east. At 10 p. m. the 
flow along the south margin was mov• 
ing in pulsations like meal from a sack, 
not nearly so rapidly as earlier, when 
it ran as a heavy liquid, like mercury. 

At about 11 a. m. on August 29 the 
Java in the "Old Faithful" pot was 
ten to twelve feet below the surround­
ing margins. The fl.ow had covered 
nearly all the floor, except a relatively 
small strip at the southeast. It bad 
surrounded "Old F a ithful. " At 11 :30 
a rock slide occurred in the northeast 
part of the pit. Blowing sounds were 
heard from the holes at the northeast, 
and pounding nnd splashing sounds 
from "Old Faithful." 

At noon the Java had risen to the 
brim in "Old Faithful" and the south­
east cone. The orifice of this cone had 
grown larger. Strong blowing was now 
hea1·d at the west end. The east chim­
ney was seen plainly, and a blue fl.a1:ne 
was playing out of it. No glow was 
seen in it in daylight. Two vertical 
g'ashes were seen in the northeast wall. 
These appeared to be undermining the 
wall here. They were immediately o,·er 
blowing cones on the floor. In the 
early afternoon jets of lava were 

springing from the west cone and 
splashes were welling out of '' Old 
Faithful. '' 

In t he early and middle evening of 
August 30 lava fl.owing from cones a nd 
orifices at the west end of the pit cov­
ered all the floor, according to reports 
by visitors accustomed to the action 
in Halemaumau. 

In the forenoon of August 31 a good 
view of the floor showed a carpet of 
new lava everywhere. Lava was splash­
ing out of "Old Faithful." At long 
intervals loud puffing and rumbling 
sounds could be heard. The east cone 
also was very active, and from another 
cone, at the west-southwest, sprays of 
lava were jetting out. Very small rock 
slides were frequent, and occasionally 
a short, heavy slirle took place. 

On September 1, in the late afternoon 
and early evening, the "Old Faithful'' 
pot was still large, and from it splashes 
and sprays of molten Java were thrown 
out upon the floor. It was a surging 
pool of quadrangular outline, possibly 
forty feet across. All the holes in the 
floor were glowing brightly. Many 
long, glowing cracks were seen. No 
flows were occurring, however, and no 
eviden,ce could be seen of fl.owiug on 
the previous day. Evident decline in 
surface action had begun. Blowing and 
rumbling sounds were quite loud, and 
n. few small slides occurred from time 
to time. 

On September 2 the '' Old Faithful '' 
01·ifice had become nearly clogged. 
Sound of blowing had become very 
fa int. However, rumbling and surging 
sounds remained quite loud. No slide3 
were heard. All th e usual holes in the 
floor were glowing brightly. A strong 
wind prevented more than momentary 
glimpses into the bottom of t he pit. 

H. 0. WOOD, Associate. 
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TECH NOLOGY S'rATION, Sept. i o.­
The a ctivity iu Halemaumau duriug the 
week ending wi th September 9 has un• 
dergone little change. First was noted 
a slight gradual decrease iu v igor of 
action, soon followed by au apparently 
stationary stage with minor temporary 
increases and decreases. ·w ith the date 
of t he equinox only two weeks off it 
may be well again to draw att:ention to 
the fact that since the early part of 
J uly-up to which ti!!~e t hen, was pro· 
nouuced rising and increase of surface 
action, ·which then halted-there has 
been little or no s inking of the magma 
surface, and the decrease iu surface 
activity, while sufficient to be notice· 
able, has as a whole been slight. Th;s 
i s construed t:o indicate a gradual in· 
crease in the action of Kilauea inde· 
pendent of the semi-annual ,·ariation 
and it encourages au expectation of prn· 
nouuced ri se and increase of surfare 
action ~luring t he fall season. This is 
in no sense put' for ward as a prediction. 
It is s imply a statement made to tm· 
able readers of these reports to com• 
prehend our interprntatiou of the ob· 
served conditions in t'erms of our t eut-.L· 
ti ve hypothesis. 

In the late after noon and early 
evening of September 3 Yiews obtain1)d 
showed the '' Old J<'aithfnl'' opening to 
be a bout fif t y feet long, east aml west, 
by twenty feet wide, and of quadrangn· 
Jar shape. In it molten magma was 
boiling vigorously o,·er a snrfae:e snfil• 
ciently hig h for sm<ill amounts of Lhe 
molten material to surge over the brim 
occas ionally . A small cone undn t hll 
east station was tlnowi ng out molten 
lava spray :it: irregular interval,;. Blow• 
ing noises and sounds of surging aml 
swashing were quite loud. Small i; low­
ing holes and cracks ""er e seen in nll 
part s of t he floor. No avalanches ,-;·Ne 
bea rd. 

On September 4 general conrl itions 
had not changed, but the fountain 
action in "Old Faithful " was 2, trille 
more vigorous; also, at the east co111' , 
a ,,d at a cone on the flocr be t"·c"n the 
aast and northeast stations molten spray 
w::i s being ejected more fortibl_,. 'l'be 
noisr•s, too, were louder. E:•rly i11 the 
ev.;ning la ,a was ~washing 0Ycr the 
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1-·rim of a pot unJer the northw,Js~ sta­
:--~on. 

r 

On September 5 it was obs·!1' '1tEl that 
th!' "Old l!'aithful" orifice was 111ueh 
smaller. In oth<>r respects u·o ci;auge 
wfis noted. Twel ve eones witn glowing 
orifices were seen on the floor. Unt of 
several of these molten spray was 
spurted at intervals. Blue flames WC'l'e 

seen playing from them. T he noises, 
if anything, were louder than on t he 
previous day. 

On the sixth of September the noises 
had become very conspicuous-not so 
loud as when the entire bnttom was 
choked with talus, but' still very loud. 
:llore than at most times th?y took on 
something of a terrifying quality. The 
blowing sounds were very sharp and 
short and came from several ,lifferent 
cones in so rapid succession as to ~eem 
almost continuous. The other noises 
were merely louder than usual. 'rhe 
small open pot under the east st"atiou 
was surging furiously, and almost con­
tiuuously fling i ng Yery small amonnts 
of lava over its brim. "Old .Faithful ' · 
showed as a Yery small, cornparati vely 
quiet opening. Several small c•o11es 
along the north margin from the norih· 
east to the northwest were almnHt P.very 
instant thro,Ying out small, spra y-like 
jets with obvious force. 

Ju the middle evening of September 
7, after hard rain, a bright, steady 
illumination of the fumes, indi,~ating a 
flow on the floor, !eel to an impromptu 
Yisit. When the rim was reached t:he 
flo"" had ceased. It was very small, 
covering only a portion of th'-' floor in 
the vicinity of the eastern nrnrgi,:i, 
where many brightly glowing craeks 
marked its limit. The noises ;vere verv 
loud and could be heard very distinctly 
fo r about two hundred yards l:ack to 
the northeast from the margin of TTa le• 
maumau. There was only a light bre~ze 
blowing. In all other respects the ac· 
tion was as on t1rn previous day. 

On the eighth of Septembilr thC'r~ 
was a slight decl ine in action in that 
molten lava was being thrown out from 
"Old F aithfu l " only, and then only at 
considerable inte1Tals. Also the b l0\\•• 
iug and rumbling noises were less loud. 



The cracking sound of rock break ir.g 
from heat was heard. 

On the ninth of September small 
quanti ties of molten spray were b eing 
ejected feebly from "Old Faithfnl," 
and the magma was seen t:o be surging 

furiously in the pot under the east ~ta· 
tion where masses were frequently 
swashed out over t he brim. This pot 
is now the largest orifice in t'he floo.-. 
The noises were still very loud. 

H. 0 . WOOD, Associat~. 

---~•·+-·--- - -------
TECIINOLOGY STATION, Septem- floor. Blowing and rnrnbl ing sounds 

ber 17.-.At Kilauea the week ending were conspicuously loud. Also the- high 
with September 16 has been marked by coue nuder the south station, which has 
a couspicuous minor iucrease i n a c- been quiet for a few weeks past, was 
ti,·ity, followec1 by a short lull. which blowing feebly a t intervals and glow 
has given place to a further minor in- h oles we1·e seen at its top. Although 
crease. These variations tally with ex- no flow occurred during t his period of 
pectable behavior on the basis of !uni• observation the a ction appeared more 
solar stres3 control, the first subsidiary Yigorous t han on the tenth . 
maximum of activity corresponding well On September 12, late in the after· 
with a declination stress maximum, the noon, a small flow was seen running 
second with a str~ss maximum, prob- over the floor from the north and north· 
ably of less effectiveness, due to the northwest margin toward t he middle 
practicaHy coincident occurrence of of the pit. Later it was seen that a 
perigee and conjunction. In addition, larger flow, proceeding from the cones 
as hitherto mentioned, there appears under the west to northwest stations, 
to be a slow, steady increase apart had run all the way to the margin un­
from these short-term fluctuations. der the southeast station. This flow, 

I n the afternoon and e,·ening of S Jp- as indicated by glowing streaks, had 
teml:er 10 symptoms of increased ac- a 'l'i·idth of nearly or quite half that 
tivity were observed. At the orifice of the floor itself. At the southeast 
of the cone under the northeast station margin it bent around anc1 sent a 
the magma was boiling vigorously and tougue along the edge to a point under 
frequently splashing over the brim. the east station. All th e cones on the 
'l'he blowino- souncl from "Olcl Faith- floor showed boiling lava, w hich was 
ful " was Yery loud, its pot was boil- slopping out almost conti nuously onto 
ing acti,·ely, ancl now and then b lue the floor. Every place in the pit was 
flames coul c1 be seen flaring from it. in unusually vigorous action. Th e 

During the afternoon the Muncl of noises were sl1arp and very loud. 
cracking of the lava crusts could be On September 13 there had come a 
hearcl occasionally, and in the ea rly lull in the activit y . The "Old Faith­
evening about half the floor was ful '' opening was of much less size, 
marked by glowing cracks, iudicating but still a pot with lava boiling vigor• 
that a small flow had taken place. ously in it some feet below the adja­
Molten laYa was jetting from se,·eral cent surface. No other boiling pot was 
cones. From a small one under the east seen, but all the usual orifices showed 
station, about a hundred feet out froni glowing lava. Under the east station, 
the edge of the floor, the jets were smoking steadily, were t1Yo "beehive" 
leaping forty to fifty feet into the cones, whose domes were traversed by 
air. In mid-evening "Olc1 Faithful" cracks arranged in something like a 
was seen to be larger, with an irregu- mud-crack pattern. A s imilar ·cone 
Jar openinJ? about sixty feet east anc1 stoocl about midway between '. " OJ'cl 
,,;est b~' thirty feet north and south. Faithful '' and the southeast margin. 
Rumbling became very l oud. A single lazy jet of Java w;is seen to 

On September 11 Java was boiling spri ng from one of t h e sul:si'diary ' ori­
ancl splashine out upon the floor from fices in the floor. The noi ses were' ~ub­
" Old Faithful" and t he northeast cone dnecl . Fresh Ia,·a in great "folds ··wa's 
almost con tinuously, and this was hap- seen to cover the. south~ast_ antf east 
pening also at all of. a group of eight _parts of the flooi:. . ·: ,· ,,( ! 
small orifices close together uuder the On September 14 lava ·was· 'spla.shi'ng 
east station. Marked activity was ap- out onto the floor from "Old Faith­
parent at all the open spots on the ful" ancl small j ets were springing 



from th(' small beehive cones tm<ler 
the east station. The noises from '' Old 
Faithful" were quite vigorous. Else­
where only boiling pots were seen. In 
early evening a heavy avalanche, the 
rock tuml::ling continuously for upwards 
of three minutes, took place under the 
west station, and a little later a short 
slide, only some four seconds long, but 
very heavy, started from the very brim 
between the east and southeast sta­
tions. 

On September 15 a ctivity was again 
slightly increased. Much molten lava 
was splashing out of the "Old Faith• 
fu l '' orifice, and the whole floor was 
marked by glowing str eaks. In late 
afternoon considerable avalanches, sta, t­
ing from the very brim between t he 
east and southeast stations, broke 
through the crust and t hus caused a 

TECHNOLOGY STATION, Kilauea, 
September 24.- During tbe week end­
ing with September 23 the acth·ity in 
Halemaurnau has undergone only sligh t 
changes. There have been no conspic­
uous increases or decreases, merely 
slight variations, in both directions, 
from day to day . 

On September 17 all the usual glow­
ing orifices were seen, and out of sev­
cial molten lava was splashing at inter­
~ als. No flows were seen and no la Ins 
slides were beard. Occasional jets were 
spurting up but without a ny great 
force. All the noises were loud. Blue 
flames were f laring conspicuously from 
several boiling pots. 

On September 18, while no lava was 
seen flowing there were other indica­
tions of a slight increase. The noises 
of eruption were much louder, and mol­
ten jets were being flung out with much 
force, sometimes to estimated heights 
of fifty feet. There was no open pool 
on the floor, but se,·eral of the orifices 
were much enlarged. At t hese places 
boiling lava could be seen vigorously 
splashing over the brim. 

On September 19, the activity, as re­
gards most of the ma nifestations, was 
only ordinary, but a small flow oc­
curred at the west encl. 

On September 21 the uoises were con­
spicuously loud, but no flowing or 
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small flow of short duration. A little 
later a larger flow, of slow motion, was 
seen running toward the middle of the 
pit from the northwest station. Lava 
was seen boiling vigorously in all t he 
open holes. 

On September 16 a considerable flow 
was seen moving on the floor of the 
pit at the east end, from the cone un­
der the cast station toward the south­
east. This flow, when first seen was 
estimated to be some twenty fe3t' wid' 
ancl seventy long. The cone it start'd 
from was boiling over steadily. Small 
jets were springing up iu many places. 
A 11 the sounds were loucl. Bl ue flames 
were playing al ove nearly all the b ~il­
ing pots. Xo aYalanches were observed, 
but oceasionallv a few boulders would 
drop from ,·arious parts of the walls. 

H. 0. WOOD, Associate. 

spouting lava was seen. Unusually 
large blue flame-banners were flaring 
from t he larger orifices. These orifices 
were at the tops of well marked cones 
in every case. There was no pool on 
the floor. 

On September 22 a fine view of t he 
floor region by daylight showed that 
several small, short flows, proceeding 
from the cones under the northwest to 
west rim, had taken place in pre,·ious 
days with out being observed. Molten 
spray was issuing from these cones at 
intervals. Magma was splash ing out 
of the top of the "Old Faithful" cone 
now about twenty feet high and with 
a large top. mall amounts of la,·a 
were being flung from the cones under 
the east and southeast stations. but 
only at inten·als. Eighteen cones from 
ten to twenty feet high were counted. 
The noises of eruption were ,·er . ..- loud. 
Blue flames flared from many of the 
orifices. 

On September 23 Ja,·a was splashing 
so vigorously out of the northwest cone 
that at one time a small flow made 
away from it. All t he cones at the 
west aucl south, as well as "Old Faith­
ful," were blowing vigorously. The 
noises continued to be very loud. 
F lames were seen as usual. A few small 
talus s lides were heard. 

H. 0. WOOD, Associate. 
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Honolulu, Hawaii, September 21, 1914. 
Volcano research at Kilauea, which has been in progress since 1909, 

has produced important discoveries published in the United States, Italy, 
Switzerland., Germany, France and England. Specialists who have 
worked here during the last six years are Daly and Curtis from 
Harvard, Jaggar from the Massachusetts Institute of Technology, Brun 
of the Sorbonne and of Geneva, the late Tempest Anderson of York, 
Day and Shepherd of the Carnegie Institution, Birdseye and Green of 
Government bureaus in 'v\Tashington. \i\Tood of the California Earth­
quake Committee, Perret of Springfield, Friedlander of Naples, and 
Arnold Heim of Zurich. The results give positive experimental data 
on measurement, circulation, rise. fall, Ao,Y, temperature and consolida­
tion of lava, on gas action and composition, water vapor, magnetism 
and earth motions. This knowledge is reYivifying the science of vol­
canology, and new text-books, societies, experiment stations and expe­
ditions, especially in Germany, Italy and Japan, attest the growth of 
a definite propaganda. The Kilauea observatory this year materially 
extended its inAuence by sending an expedition to Japan. 

The Hawaiian Volcano Research Association maintains a station 
hospitable to workers of all nationalities. The published res1.;1lts bear 
on the origin of our soils and waters. on minimizing disaster from lava 
or earthquake, and on fundamental subject:.t of pure science. The pub­
licity from this laboratory, financed \\·ithin the Territory, is much wider 
than could be obtained from one supported by some mainland institution. 

The Research Association is supported by the voluntary subscriptions 
of patrons. Over and above the membership fee of $5.00, the subscrip­
tions range from one dollar to t\\·o thousand dollars. Kew lists were 
subscribed in October, 1911, and July. 1912, and owing to recent decline 
in support it becomes necessary for the Directors of the Association 
to appeal earnestly to firms. business men, planters and the general 
public in the Territory of Hawaii to make new subscriptions for the 
years 1915 and 1916. 

( Signed) 

Board of Directors Hawaiian 

CLAREKCE H. COOKE, 

L. A. TRURSTOX, 
ALBERT F. JUDD, 

A . LEWIS, JR., 
\ i\TJLLIAM R. CASTLE, 
JAMES A. KEKNEDY. 

Volcano Research Association . 
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Executive Chamber, 
Honolulu, Hawaii, Sept. 26, 1914. 

I approve of this work, and of legislation providing for trails, refuge 
houses, maps and scientific studies in the regions of active lava flows 
on i\Iauna Loa, with a view to preventing disaster, as well as the 
advancement of science. 

( Signed) L UCIUS E. PINKHAM, 
Governor of Hawaii. 

Honolulu, September 28, 1914. 
The Advertising and Subscription Committee of the Chamber of Com• 

merce of Honolulu, approves of the work herein outlined and approves, 
also, of the campaign for additional funds. 

By order of the Committee. 
( Signed) RAY :1ro~D C. BROWN, 

Secretary. 
DISBURSEMENTS. :\IINUTES OF THE MEETIKGS OF 

THE BOARD OF DIRECTORS. Salaries ............. . ..... . .. $3000.00 
As dil-ected by the President, the 

fourth meeting of the Board of Dii-ectors 
of the Hawa iian Volcano Research Asso­
ciation was held at the University Club, 
Friday, September 18, at 12:15 p. m. 
Present: W. R. Castle, C. H. Cooke, A. 
F. Judd, L. A. Thurston, directors; H. 
?-I. Ballou, secretary, and T. A. Jaggar, 
Jr., director of the Observatory. 

The membership committee presented 
the following list of patrons and mem­
bers who were duly elected to member­
ship in the Association: Harold Bauer, 
George Carroll Curtis, Mrs. Harold G. 
Dillingham, Dr. I. Friecllaender, Hilo 
Board of ·Trade, Hilo Electric Light Co., 
:\'.Gss Harriet C. Hitchcock, Mrs. Mary 
T. C. Hitchcock, Hilo Railroad 
Co., Inter-Island Steam Navigation Co., 
Juan I. de Jongh, Kilauea Volcano 
Honse Co., H. A. Morss, L. Tenney Peck, 
Robert W. Sayles, Alfred M. T ozzer, A . 
S. Wilcox, ancl G. N. Wilcox. 

The following report from the Treas­
urer was receh-ed and accepted: 
STATEi\fENT OF CASH RECEIPTS 

AND DISBURSEMENTS FROM 
J A1'T1J ARY 1 TO SEPTEMBER 15, 
1914. 

RECEIPTS. 

Check from C. M. Cooke, retir-
ing Treasurnr .............. $ 217.45 

From Donations .............. 4900.00 
From P atrons . . . . . . . . . . . . . . . 441.00 
From Membership Fees . . . . . . . 390.00 
From Lectures by Dr. Jaggar. . 189.50 

$6137.95 
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Sen·ices . . . . . . . . . . . . . . . . . . . . . 1642.85 
Purchases . . . . . . . . . . . . . . . . . . . 445.35 
Printing . . . . . . . . . . . . . . . . . . . . . 361.69 
Repairs . . . . . . . . . . . . . . . . . . . . . . 1Z5.20 
Freight . . . . . . . . . . . . . . . . . . . . . . 66.35 
Tra ,-el . . . . . . . . . . . . . . . . . . . . . . . 26.50 

$5667.94 

Balance on band . ....... ..... $ 470.01 
E. & 0 . E.: E. M. Campbell, for R. W. 

Shingle, Treasurer. 
The following report from t he publica­

tion committee was read, accepted, and 
ordered printed. The publication com­
mittee "-as authorized to · prepare the 
pamphlet suggested therein: 
To the Directors, Hawaiian Volcano Re­

search Association. 
Gentlemen :-Your editorial anc1 publi­

cation committee have to report tbitt 
there baYe been published in 1914, to 
elate, by this Association, twenty-six 
weekly bulletins and two monthly bulle­
tins. The monthly form bas been adopt­
ed since July. In association with the 
:Massachusetts Institute of T echn6logy a 
first Boston report has been issued, cov­
ering t he years 1909 to 1911 inclusive 
at Kilauea, thi s publication being print­
ed at the expense of the Institute. Other 
such reports are in preparation for the 
yeai·s 1912, 1913 and 1914. The publica• 
tions are sent to about 250 addresses. 

A scientific paper has been published 
in the Bulletin of the Seismological So­
ciety of America by H. 0. Wood, dealing 
with the limits of sensibility of meas-



ured earthquakes, and a paper on "Edu­
cation and the Philosophy of Change" 
by the Director as the commencement 
address at the College of Hawaii. 

In finished manuscript there are three 
articles awaiting publication-one by 
Professor J aggar on "The Eruption of 
Sakurajima," with 114 illustrations, and 
two by Mr. H. 0. Wood, dealing respec­
tfrely with~the 1868 earthquake in Ha­
waii, and with the response of Kilauea 
to earth strnin. 

There are now on hand the folJowing 
publications, some of which are available 
for distribution, which have appeared 
from time to time since 1911: 

Weekly Bulletins, Vol. I, of the last hall 
of 1913. 

Weekly Bulletins, Vol. II, 1914. 
1st Report of the Hawaiian Volcano Ob­

servatory. Boston : 1914. 
The Hawaiian Volcano Obsen•atory, by 

T. A .. Jaggar. Boston:1912. 
The HmYaiian Volcano Observatory, by 

H. 0. Wood. Bull. Seis. Soc. Amer., 
1912. 

Scientific Work on Hawaiian Volcanoes, 
by T. A. Jaggar, Jr. Honolulu: 
1913. 

The Cross of Hawaii, by T. A. Jaggar, 
Jr. Chamber of Commerce Annual, 
Honolulu :Jan., 1913. 

Constitution of the Hawaiian Volcano Re­
search Association. 

Investigations at Kilauea in the Summer 
of 1911, by F . A. P erret. American 
J ournal of Science, 1913. 

There is no comprehensible statement 
of the aims and organization of the Ha­
waiian Yolcano Research Association in 
print. Your committee would recommelll1 
the preparation of such a book to be 
freely distributed to tourist s, scientific 
men, and at the San Francisco Exposi• 
tion. A placard should also be printed 
inviting prnspective patrons and mem­
bers to join the Association, and exhib­
ited at such places as the hotels and the 
Promotion Committee rooms. 

A member of your committee has in­
ter viewed Mr. H . P. Wood concerning 
an exhibit of volcano photographs at Sau 
Francisco, and Mr. Wood offers for our 
use a large koa revolving stand with 
hanging frames. He also suggests that 
the directors submit a proposition to the 
Fair Commission for Hawaii concerning 
the cost of an exhibit, with a view to 

getting from t he Hawaiian Fund au ap­
propriation for the volcano exhibit. 

There can be no question but that such 
an exhibit will be a benefit t o the As­
sociation, and there is ample material 
obtainable to make a fine photographic 
display, showing t he activi ty of Kilauea 
and Manna Loa for t he last thirty years. 

Very respectfulJy, 
H. M. BALLOU, 
L. A. THURSTON, 
T. A. JAGGAR, JR., 

Publication Committee. 
D r. J aggar r ead the following report 

as to t he financial outlook, which was 
accepted, and ordered printed : 
To the Directors, Hawaiian Volcano Re­

search Associati on. 
Gentlemen :-The principal subjects to 

come before this meeting are t he fi­
nances of the Association and the 1·e­
ports of membership and publication 
committees. In the absence of the treas­
urer, I have asked Mr. Campbell to sub­
mit a statement of receipts and disburse­
ments to September 15 for 1914, which 
i s before you. The pledges of 1914 
amount to $7381, which would permit an 
e:-..-penditure of $615 per month. The 
average cost of the work per month, 
January-June, was $635.67, not includ­
ing the J apan expeclition, and with prac­
tically no purchases during my absence 
in lapan for three months. The 
pledges of 1915 amount to $6631 if an 
are paid, permitting ~nly $552 average 
expense per month. 

To show the gradual retrenchment, 
and consequent decline in our equipment, 
and increase in our burden of work sinP.e 
1912; the average expense per month 
was : 

First half of 1912 ............ $1219.35 
Second half of 1912. . . . . . . . . . . 923.28 
First half of 1913. . . . . . . . . . . . 746.71 
Second half of 1913. . . . . . . . . . . 851.49 
First half of 1914. . . . . . . . . . . . 635.67 
Prospective in 1915 . . . . . . . . . . 552.58 

By dint of continual watchfulness we 
have avoided deficits. A small deficit of 
$216 against the Japan expedition will 
be met by funds corning in in the autumn, 
and I anticipate no deficit at the encl of 
t his year. But the reduction of income 
has steadily been met by reduction of 
fielcl. work, which is expensive, and this, 
of course, means reduced efficiency in the 
encl. We are not properly prepared for 
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an eruption of Mauna Loa, and we arn 
undermanned for proper study of K i­
latiea. Fortunately, the actidty of K i­
lauea bas been moderate of late, and "·e 
have marked time and clevoted ourse!Yes 
to writing reports; labor relatil-ely in­
expensive. 

The reduction of income is clue to 
death, withdrawal and retrenchment of 
patrons. About $4000 per annum has 
been withdrawn, i n the last two years. 
We cannot clo the work without money. 
Of tbe original Hawaiian subscribers of 
1911, t here are only seven left, making 
$3600 of tbe guaranteed $5000. By my 
personal solicitation the acltlitional funds 
have been obtainetl, with the aicl of the, 
approval of the Chamber of Commerce, 
so that actually the H awaiian subsc1·ip­
tion · fund has never fallen below $5000, 
but it will clo so next year, unless it is 
vigorously recruited. 'l'he Hawaiian 
Volcano Observatory cannot be operatetl 
on $552 per month, therefore a new sub• 
scription blank must be issued, endorsed 
by whatever leading commercial ancl so­
cial bodies we can interest, and new pa­
trons must be obtained. 

I submit a letter in form to be signetl 
by t he President and 'rreasurer of the 
Association, as a basis for a statement 
to be clrawn up by the finance commit­
tee and made the heading of a new sub-

132 

scription list. lt is suggested t hat the 
approval of the Governor, t he Regents of 
the College of Hawaii, ancl the Cham­
ber of Commerce be sought aud their 
comment subscribed on this heacling. 

We undertook last year to increase the 
i ncome of tbe Association to $12,000 per 
annum and fa iled on account of sugar 
depression. Thi s year shoulcl be more 
farnrable, and no,y is the ti me also to 
make clear to tbe community t hat the 
work must be made permanent or i t will 
fail of its object. I have just returned 
from lecturing on Kauai, and expect to 
lectui-e t here again in December, and 
also in Honolulu, on '' Recent Discoveries 
at Kilauea Volcano." 

Very respectfully, 
T . A. JAGGAR, JR., 

Director of Observatory. 
Adjourned to Monday, September 21, 

at 12 :15 p . Ill. 

H OWARD M. BALLOU, 
Secretary. 

The fifth meeting of the Board of Di­
rectors of the Hawaiian Volcano Re­
search Association was held at the Uni­
,·ersity Club, :Monday, September 21, at . 
12: 15 p . m. Present : W. R. Castle, C. 
H . Cooke, A. F. Judd, L . A. Thurston, 
Directors; H . M. Ballou, Secretary, and 
Dr. T. A. Jaggar, Jr., Director of Ob-· 
serrntory. 

Voted : That a circular be sent out, 
signed by t he Directors, soliciting sup­
port for t he Association. 

Voted : '.!.'hat t he Pacific-Panama Pair 
Commission be asked to appropriate $250 
for a photogi-apbic exhibition of the Vol­
cano. 

Yotecl : That a stated meeting of the 
Board of Dfrectors be held F1·iday, De­
cember 4, 1914. 

Yotecl : That the President appoint a 
committee to nominate members of the 
Board of Directors for the ensuing year, 
this committee to report December 4. 

Adjourned. 
HOWARD :M. B.I.LLOU, 

Secretary. · 
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technology station, October 
••—During the week ending with Sep­
tember 30, the activity in Halemaumau 
has stood still, nearly—there has been 
n° symptom of increase and no well- 
marked symptom of decrease, though 
an interval of halt always seems to 
carry the suggestion of decreasing vi- 
£°r of action. At this season such a 
8tand is expectable.

September 25 there were no flows, 
hut lava is jetting from “Old Faith- 
tul.” All the active cones were blow- 
*ng loudly, and from several blue flame- 
banners were steadily flaring. Rum- 
bung noises were very loud. No slides 
occurred.
L September 26 there wan no boiling 
Java visible in any of the breathing 
holes or cones, though the incandescent 
yallg were plainly visible. No lava 
J®ts were seen, save one very feeble 
outburst from one of the minor cones 
pnder the northeast rim. The blow- 

sound had decreased to a soft hiss 
and the rumbling had become very 

Oeep-toned and far-away. These sounds 
"ere incessant. All the open holes were 

th® tops of cones from fifteen to 
.h^ty feet high, from which thin blue 
omes rose. Cave-like openings in the 

. ®H under the northeast were seen
100 feet above the floor. These

-®r® dark. The high east-northeast 
chimney was glowing brightly. In gen- 

the fumes were thin.
September 28 sounds of blowing and 

fumbling were very low, and the mol- 
i 11 lava was deep within the cones;

it was plainly visible. Only at the 
®8t north-west was molten lava splash- 

*nK out, with a loud boiling sound. Fif- 
breathing holes, with flame-ban- 

ers> were counted.
September 29 the sounds of eruption 

, ®*e hardly audible and the molten lava 
sunk too low within the cones to 

e seen. No jets were seen. No slides 
Occurred.

September 30 the noises of eruption 
had grown comparatively loud again 
and from the cones along the margin of 
the floor from east to north-east blue 
flames were flaring, and molten lava 
spray was occasionally thrown out. 
“Old Faithful,” and the cones to the 
south, were relatively quiet. Those 
from the west to the west-north-west 
were concealed by the fumes.

The Whitney Laboratory of Seismol­
ogy, which had suspended registrations 
about the middle of August, owing to 
the necessity of renovation and repairs, 
has now been put in order after a pro­
longed intermission due to unforeseen 
delays. Routine registration was re­
sumed Monday, September 28, and 
there was an interval of trial registra­
tion, beginning early on the twenty­
seventh of September.

During the past week a seismic 
spasm has occurred, beginning on the 
morning of the twenty-seventh. Be­
fore the seismographs were started writ­
ing two earthquakes occurred, both 
strong enough to operate the starting 
mechanism of the ordinary seismo­
graph. These occurred at ten-ten and 
ten-twelve in the morning approximate­
ly. A little later the seismographs 
were set writing and, with one or two 
intermissions of an hour or more, for 
work of readjustment, they continued 
to write until Monday forenoon. Seven 
additional earthquakes were registered 
during the afternoon and night of Sep­
tember 27-28. Monday forenoon was 
devoted to readjusting the instruments 
and the writing of test seismograms. 
Continuous registration was resumed 
just before noon. During the remain­
der of the run, up to early forenoon of 
September 29, four shocks were regis­
tered. It was reported to the writer, 
that at Kapapala twenty-nine shocks 
were felt from the morning of the 
twenty-seventh to the evening of the 
twenty-eighth. None of these shocks
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was felt at the observatory, but, de­
spite the interruptions in registration,

about one-half as many were registered 
here.

Without question the forty-eight 
hours from ten a.m., September 27, to 
ten a.m., September 29, was a period 
more active seismically than any inter­
val of like duration since the estab­
lishment of this station. Details of 
time and magnitude for these shocks 
will be given later in systematic form.

Despite the continuation of rainy 
weather several clear views of Mauna 
Loa have been obtained, covering all 
times of day. No sign has been seen 
of any response to this seismic spasm 
on the part of the big mountain.

H. O. WOOD, Associate.

TECHNOLOGY STATION, Kilauea, 
October 8.—During the week ending 
with October 7, following the station­
ary stage described in the previous re­
port, there has been a marked and ap­
parently “permanent” increase in the 
action in Halemaumau. About the 
“Old Faithful” orifice as a center an 
open pool of magma has formed, which 
has enlarged rapidly—without symp­
toms of down-sinking or of marked risa 
—until at the date of writing it has 
become a lake of the kind so well 
known in Kilauea, a semi- molten sur­
face, upon which thin black crusts form 
continually, only to be torn up and 
engulfed every minute or so by the 
uprush and fountain-doming of large 
magma lumps, or so-called bubbles. 
Also there are many small fountains 
in it, and a conspicuous action of surg­
ing against and up onto the banks of 
the spatter ramparts which confine the 
pool. No clear streaming in definite 
directions has been observed as yet.

Needless to say the opening of this 
“permanent” lake has made the scene 
much more spectacular and brilliant. 
In bright moonlight the fumes are 
illuminated by an unquenchable ruddy 
glow, more fiery than in any previous 
displays since March, 1913. A contin­
ued, fluctuating increase is expectable.

On October 1 conditions were very 
much as described previously. Early 
in the afternoon small amounts of 
niagma were being flung as spray out 
of the “Old Faithful” cone. Blue 
flames were flaring conspicuously in 
broad daylight from the cones under

the east and northeast stations and 
from an orifice close by about twenty- 
five feet above the floor. Later on, i11 
the evening, molten spray was being 
flung from nearly all the cones on the 
floor. The action had definitely in- 
creased over that of the previous day.

On October 2 there was little change 
in behavior, but more orifices were seen 
than at any previous time in recent 
weeks. Twenty-two brilliantly glowing 
cones were counted. Blue flames were 
flaring from nearly all and many were 
spouting molten spray vigorously—par­
ticularly the cones under the northwest 
station.

On October 3 the “Old Faithful’ 
cone structure had collapsed, resulting 
in the formation of a pool about fiHY 
feet long by forty feet wide, of tri­
angular shape, with its sharpest ape* 
to the west. In this the magma was 
boiling violently and splashing over 
the margin in considerable amount. 
Molten spray was being flung from the 
east cones. In all respects increase of 
action was noted.

On October 4 the “Old Faithful’ 
pool had enlarged, despite the active 
building of spatter ramparts, until it® 
dimensions were at least one hundred 
by seventy feet. It was still triangu­
lar, with the sharp apex to the west- 
At intervals of no great length portion9 
of the spatter banks collapsed into th® 
pool, thus, continually enlarging 
Furious boiling and surging followe< 
such collapses. The more or less reg­
ular fountain action of “Old Faithful 
was going on as formerly. All the on*
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flees, together with some newly formed 
ones, were glowing brightly, but no 
molten spray was seen. A high orifice 
showing a bright, but deep, red glow 
was seen in the talus under the south­
west station.

On October 5 the dimensions of the 
Pool were estimated to be two hundred 
by one hundred feet. It had become 
egg-shaped, with irregular boundaries. 
The action in it was very vigorous, but 
the spatter walls had grown so high 
that only occasionally were small 
amounts of the melted rock flung out 
beyond these onto the floor. The surf- 
nke rushing roar had become very loud, 

other parts of the pit the action was 
as usual.

On October 6 the roaring sound was 
still louder, and despite the spatter 
walls a considerable amount of the 
Molten lava was being flung out onto

the floor. The lake area was still 
larger than on the previous day, but 
the Increase in size was not so great 
as during the first two or three days 
after its formation. At the smaller 
orifices all was as usual, except that no 
lava jets were seen.

On October 7 a very high wind ac­
companied by rain made seeing imprac­
ticable. In the early morning hours of 
October 8 the glow on the fumes indi­
cated that the activity was undimin­
ished.

The seismic spasm of last week was 
quickly over. Nothing unusual has oc­
curred during the past week. Several 
small shocks have been registered. All 
these shocks will be reported upon in 
systematic form as soon as the neces­
sary time and instrumental corrections 
can be w’orked out.

H. O. WOOD, Associate.
.4—-------------------------

TECHNOLOGY STATION, October
The month of October has inaugu- 

rated the return of Pele’s active and 
8Peetacular lava pool. The mechanism 
°* the return of the lake recalls its dis­
appearance in March of 1913, the con- 
dions being strikingly similar, except 
‘at if is rising now and was sinking 
en- The new pool as at that time is 

Pout 470 feet down, its shape is elon- 
|ate northwest to southeast, with sur- 
oVie streaming also in this direction, 

*d Faithful boils in the east central 
®gion, and smoking wall fumaroles en- 
.lrele the lake. The volume of smoke 
8 still large, but may be confidently ex- 

P®cted to diminish greatly if the lake 
*®e8 another hundred feet. A gradual 
se from now on until December, after 
e equinox and approaching the sol­

stice, is quite in order if the habit of 
previous years is preserved.

During the past few days the weath­
er at the Volcano has been sunny and 
dry, and Mauna Loa has been under in­
spection for many hours at a time with 
perfectly clear seeing. There is not a 
trace of smoke or vapor visible over 
any part of the mountain. No earth­
quakes have been felt in a camp of 
cattlemen on the northeast slope.

The week has greatly increased the 
size of Halemaumau lake by temporary 
subsidence and collapse of the lake 
walls.

October 8, 1914, at four-forty-five p. 
m. Old Faithful was fountaining vio­
lently and splashing over the banks of 
a pool estimated 300 feet long north­
west by southeast, by 150 feet wide, 
south-west by north-east. At six p.m.

le Summit Lake on Mauna Kea, (From a Painting by D. Howard Hitchcock).
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in the gathering darkness fifteen fiery 
cones could be counted on the floor of 
overflow surrounding the molten lake, 
especially along the base of the steep 
north-east and north-west walls at the 
border of the floor. These showed glow 
within numerous orifices, from which 
generally banners of blue flame shot up, 
and there was some blowing noise. In 
the transition stages of this week, from 
a small to a large pool, and consequent­
ly an increasingly large open surface 
of boiling lava, this blowing of the out­
lying cones has ceased, just as the sub­
sidence of the lava at the end of last 
week caused it to cease spattering out 
of the blowing cones.

October 9 from five to six-thirty p.m. 
conditions were much the same with the 
pool lengthening towards the north­
west. A large cone at the north-west 
border of the floor was ejecting lava 
spray. Two open pots lay in a line 
northwest of the pool near it, and two 
others away from the border of the 
floor lay east and south of the lake. 
The eastern one showed lava boiling 
within. The Old Faithful fountains oc­
casionally splashed over the rim.

On October 10 from four to six p.m. 
the pool seen from the southeast station 
had extended itself to include the two 
north-west pots. It now appeared 400 
feet long. At six-ten p.m. a noisy tra­
veling fountain was seen to start near 
the middle of the lake and migrate to 
the east bank.

At four p.m. on October 11 the lake 
as seen from the south-east was shaped 
like a balloon with narrow neck toward 
the west end, from which a steady sur­
face streaming proceeded to the open 
oval of the south-east end. The surface 
of the lava was covered with skins oc­
casionally rending along zigzag lines. 
Old Faithful burst sluggishly toward 
the east end, there were some small 
fountains in the narrow west neck, and 
a place of fountaining bombardment on 
the north bank. At three-thirty p.m. a 
portion of this north bank, which was 
quite high, fell in with a crash, follow­
ed by a great surging and boiling 
around the engulfed fragments. This 
is turn was followed for a time by a 
chilling and stagnation of the lava in 
that region. The pool appeared to be 
500 feet long and subsiding, with con- 
siderable enlargement going on by the 
process of caving of the walls. There

were glow holes in the eastern floor and 
a large black hole in the floor just 
south of the pool. The east wall was 
smoking very actively from cracks 
high up in the face of the precipice.

Measurements made with transit be­
tween 4 and 5 p. m. October 12 showed a 
glowing cone on the northeast floor to 
be 471 feet below the southeast rim 
of Halemaumau, and the northeast edge 
of the active lava to be 498 feet down, 
or twenty-seven feet below the floor 
level. A very clear view obtained 
for a few minutes showed a vertical 
wall over 25 feet high around the pool, 
with stalactites on the north side 
hanging into the flood beneath, and at 
a point further west in the north wall 
a cascade of molten lava was rushing 
out from under the wall into the pool.

The streaming was from the west 
and south away under the northeast 
wall. Streaming lava could be seen 
at the bottom of the black southern 
hole in the floor which was fully twen­
ty feet in diameter. The glowing 
eastern chimney in the outer wall ap­
peared not more than twenty feet above 
the floor level, showing how the floor 
has risen by overflow in the last two 
months.

October 13, at four forty-five p. m.> 
the pool was at least 600 feet long 
with extensions which included the 
two black pits in the floor to the east 
and south. This completely changed 
its shape to an irregular T, with Old 
Faithful at the meeting point of arms 
extending northwest, southeast and 
south. The streaming proceeded from 
the narrow west neck southeastward! 
under the northeast bank opposite Old 
Faithful, and into the southeast and 
south coves. There were few foun­
tains, slow streaming skins and a 
splashing noise only. At six p. m-, 
intervals of Old Faithful counted wen’ 
thirty-five, fifty-five and fifteen sec­
onds. I saw the southwest wall of th® 
west arm of the lake cave in and th® 
west wall of the new south co'®- 
There was in each case a violent at' 
tack on the place of engulfment, f°r 
from one to three minutes with stream­
ing toward the place of inbreak. Thi® 
was followed by stagnation and crust- 
ing. There was a very bright pit 
the floor about 10 feet in diameter
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near the east border in the line of the 
r‘ew east extension of the pool. This 
extension occupies the site of what 
~a® a black pot the preceding day. 

he whole lake appears like a great 
ri'er of lava pouring from west to

On October 14, from ten to twelve 
• m-> a change in wind permitted the 
°or to be seen from the northwest 

Ration. The active pit-lake within 
e black ledge which we have hither- 

0 called the floor was now seen to 
e bordered by a broad floor remnant 

southwest and north. A group of five 
k owing cones, the largest at least 15 
^t high, occupied the northwest end

♦
TECHNOLOGY STATION, October 
■ Slow subsidence accompanying the 

aevelopment of a large pool by the 
.?'inK in of its banks has continued 

“s week, as last week, with a total 
inking of the liquid lava surface of 

nut twenty feet in nine days. Such 
subsidence has commonly followed the 
Pening of new pools, owing perhaps 
0 the chilling effect of the engulfed 
uterial from the collapse of the cones. 
Ue floor as a whole has subsided some- 
lat, this being indicated by border 

an^ cracks near the edge of 
e inner pit. The general condition 

ionnresen^ 's a 'ar^e ova* ^00r ^°^y 
<r 0 Teet long in northwest-southeast 
^lr®etion, a little less than 500 feet 

. Wn- Four glowing and fuming “hay- 
J M cones are alonR the northwest 

order. Four or five roundish black 
j 8, luminous within and ten to twenty 
, across, are along the southeast 
ft°rder.

u the middle and with extensions 
lak *n<^ 8°uth, is the great fiery lava 

6 in a pit of its own, twenty feet 
j eP and over six hundred feet long, 
th 18 nearer the southeast border of 
jte floor than the northwest. In plan 
r 18 pointed toward the west, has a 

n^ cove extending south, and a 
lo5'O<^ cove eastward, continually 

^^ning as brown avalanches turn- 
e ln^° the flood. This extension is 

ea t a'm°st undermining the vertical 
fin Wa^ °f Halemaumau. Very active 
hi^roleg are working in that wall 
thn ' UP’ ^e lower ones glowing, so 

t ®ow and then falls of rock take

of the floor. Several of these had 
annular tops with wide cavities with­
in. Along the east wall on the floor 
was a row of big black holes of rag­
ged caved-in aspect, each with a ring 
of white gypsum stain around it. The 
walls of the lake were high and con 
tinually falling in and the eastern 
< ove was longer than yesterday. The 
west and northwest wall of Halemau- 
mau showed evidences of recent falls, 
in that a small high cavern and a ver 
tical hole in a projection of the wall 
have both disappeared.

T. A. JAGGAR. JR.,
Director.

place. The southeast patch of fuma­
roles has greatly diminished its ac­
tivity, but the bench remnant south­
west is smoking more than ever, with 
the development of two crater-like 
chimneys in the slope above the floor 
at different elevations. The lava lake 
is streaming from west to east, with 
changes about the east end. where 
sometimes a torrent pours westward 
and joins the main current about the 
Old Faithful fountain, where with 
tumultuous upheavings and splashiugs 
the streaming melt rushes under the 
north bank. At other times the united 
current flows under the southeast bank, 
or else the south cove is stagnant and 
there is a majestic march of the whole 
surface of the pool west to east, black 
skins tearing zigzag over blood red slag 
in daytime, a flood of liquified gold 
lace at night.

The total volume of fumes from Ha­
lemaumau slowly diminishes with the 
growth of the hot lake. The heat of 
the lake can now be felt on the edge, 
and in the early morning forms a high 
raincloud to leeward over the desert.

Thursday, October 15, at ten-thirty 
a. m., the east and southeast coves 
appeared enlarged. There was a line 
of fountains up the middle of the pool 
with streaming west to east into the 
east cove. Spatter benches of black 
lava could be seen around the lake 
shore, suggesting temporary rise rela­
tive to the 1 anks. The liquid surface 
was mantled with patches of black 
lava skin. The seeing was from the 
southeast.
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October 16 at noon subsidence was 
going on. The streaming was into both 
the east and south coves, and the lava 
was pouring with violent ebullition into 
a cavern between the two coves. There 
was much falling in of broken rock 
from the banks into the lake. At four 
p. m. the cavern had become submerged 
under a temporary rise, or what would 
produce the same effect, a relative sink­
ing of the whole floor.

October 17 at four p. m. the inner 
wall around the pool was reported to 
be only about fifteen feet high. There 
was some rumbling and occasional very 
strong fountaining at the west end. 
The streaming was from west and east, 
meeting and pouring southeast under 
the point between the two coves. It 
was reported lower in the evening, so 
that the record for this day appears 
to have been rising in the morning 
and sinking in the evening.

From eight to nine p. m. October 
18 a marvelous golden torrent, almost 
a cascade, was pouring from the north­
east under and into the end of the 
east cove, meeting the west-flowing 
stream opposite the point between the 
two coves in a line of fountains, the 
united current pouring under the point 
of rock. The surface stream from the 
west also poured into the south cove, 
bombarding its inner end. On the 
rapid flowing surface of the east tor­
rent scintillating points of light ap­
peared, brighter than the golden flood, 
probably bubbles of gas which burst 
and oxidized in small flashes of flame. 
After about forty minutes a dark skin 
formed over the pool and the torrent 
disappeared as though the lake had 
risen. At nine-fifteen it reappeared 
again, but this time it bent northward 
and joined the current from the west 
in flowing under the northeast bank, 
and the flow into the south cove was 
replaced by quiet scum.

A pot under the east wall of Hale* 
maumau was glowing very intensely 
within, and a high banner of bluish 
flame played above it. From the lurid 
glow within these eastern pots the lava 
inside would appear to be at about 
the level of the main pool, fifteen or 
twenty feet down. A small fall of rock 
took place from the high fuming east 
wall of the greater Halemaumau crater.

October 19 the pit was obscured by

fumes in the afternoon; in the evening 
the glow was strong as usual.

October 20, six to seven p. m., the 
surface activity was sluggish and all 
signs pointed to a sinking. Crusts 
formed over the west end, which broke 
away and floated eastward from time 
to time. There were bubble fountains 
along the north bank and the east­
setting current streamed under the 
north side of the east cove. The south 
cove was stagnant. A ragged edge of 
skin lay over the liquid at the point 
of origin of the flowing, west. Four 
glowing cones were seen on the border 
of the floor west and north. The sur­
face of the lake showed alternations of 
apparent active flow and stagnation. 
A night photograph of the lake was 
obtained for the first time in nineteen 
months.

October 21 at three p. m. seeing was 
clear from the north and northwest sta­
tions. Transit measurements made the 
depth to the lava surface between the 
east and south coves 518 feet. That 
the floor as a whole has subsided ns 
well as the liquid lava appears from 
the fact that the inner wall appeared 
relatively low, and from cracks around 
the periphery of the floor and near the 
edge of the inner pit. Heavy caving 
was seen to take place at the end of 
the east cove, sending up clouds of 
brown dust. There was continuous 
fountaining near Old Faithful and east 
of it, where the streaming from the 
west and east met and poured under 
the northeast wall. Spatter rims 
showed on the bank for six or eight 
feet above the lake, indicating tem­
porary apparent rise. The south cove 
was rather stagnant, but at four p. ,n' 
two big fountains, one near Old Faith" 
ful and one in this cove, began to boil 
furiously and continuously with much 
noise, this phenomenon lasting some 
minutes. The two new chimneys 10 
the southwest talus are elongate slots 
parallel to the edge of the floor, fum­
ing vertical holes, about twenty an1 
fifty feet long, respectively, below «Dl 
above, the lower about twenty f®e* 
above the floor, the other 100 feet.

For the Whitney Laboratory of Sei9, 
mology, H. O. Wood reports that ih’r' 
ing the week ending October 21 two 
very slight local earthquakes have bee 
registered, as follows:
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October 18, from 3:08:39 p. m. to 
00:39 p. m., H. S. T.; intensity me- 
,Uni I Cancani scale, seventeen to 

e,ghteen per cent of the minimum per­
ceptible unit. Origin distant about 
wenty miles.

October 21, from 2:50:29 a. m. to 
2:51:14 a. m., H. S. T., intensity me­
dium I Cancani scale, about sixteen 
per cent of the minimum perceptible 
unit. Origin distant about sixteen and 
♦wo-tenths miles.

T. A. JAGG AR, JR., Director.

TECHNOLOGY STATION, October 
• The past week has been one of 

enewed rising and greatly increased 
activity within the inner pit of Hale- 
^aumau, with some overflow of the 

estern part of the floor. A survey of 
f n la.ke October 23, 1914, gives the 
oilowing dimensions: Length of lava 

Pool, 375 feet. width of pool, 150 feet 
t Old Faithful; length of floor, east- 
est, 660 feet; width of floor, 550 feet, 
Pproximately; wall of inner pit at 
°°n on this date, ten feet high at 
est end, level with lava at east end.
The floor slopes down from west to 

ast, being about 460 feet below the 
•°rth station at the west end, 470 feet 
® the middle and 480 feet down at 

y e east end. The three cones at the 
°^ th® floor west, are respective- 

- > from south to north, nineteen feet, 
®lve feet and seven feet high. The 

ast and south coves of the lake ex- 
for from eighty to ninety feet 
their entrances.

c^anKe from sinking to rising 
n\'*” the inner pit happened about 

^' October 23 the lake rose 
’til it was brimming at noon, and two 
'a*l flows poured out of the west-north- 

®st cone. Throughout the morning 
fa* activity was tremendous, the sur- 
U<e currents rushing in various direc- 
f °"s an^ pounding on the banks with 
Do^^t*0” °f spatter ramparts. The 
a *Ses °f Puffing, splashing, pounding 

rumbling made the pit seem like 
"‘anufacturing city in full activity 

hill?ne ^°°hs down the smoke from a 
i°P- At ten a. m. there was a 

end ab°ut ten feet high at the west 
0 of the lake. At noon there was 

' a low rampart west, and the liquid 
Ilk* UP t° the edge on the east. 

avy bombardment was going on on 
n°r^ side of the lake. In the 

th? .orthwest cone the lava was 
to °?’n£ UP spray within an opening 

"feet across.
18 became roofed over in the form

of a dome in the course of the day, 
leaving a filagree pattern of openings. 
There is a very marked gradation in 
the height and form of the border cones 
going from west to east around the 
north wall. The highest are at the 
west, they are half broken down in 
the middle region, and at the east they 
are wholly broken in, to form ragged- 
edged pots. High in the northeast wall 
there is a black chimney without fumes.

The streaming was mostly from under 
a blanket which formed about the junc­
tion of the two coves with the main 
pool, the currents pouring into the two 
coves and westward in the main pool, 
against the northwest bank and unde.' 
the bank at the extreme west end— 
an exact reversal of the prevalent 
streaming. This appeared character­
istic of rising stages, for at two-thirty 
p. m., during a temporary subsiding 
stage the east flow was resumed and 
the blanketed area was engulfed, while 
the current poured under the north 
shore near Old Faithful. Rising was 
resumed at four p. m., again with west­
ward flow.

The fumes of this period are extreme­
ly acrid and hard to breathe. At noon 
the pool was rising so fast it could 
be seen to well up its edges. Very 
much Pele’s hair was seen; in one case 
a tangle floated by in the hot fumes 
which was fully fourteen inches long 
by five wide.

At one-thirty p. m. there was a tem­
porary sinking with bombardment 
against the southwest bank. At one- 
forty-five a flow on the floor began 
from both sides of the largest western 
cone; at two-thirty this flow had 
stopped, after traveling about fifty 
feet on the lake side. On the wall 
side the flow was only ten or fifteen 
feet long.

The Old Faithful fountainings were 
not very large during this activity, and 
the interval was long, about sixty sec­
onds. About one p. m. a pot in the
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floor near the northeast wall was seen 
to be full of liquid lava almost to 
brimming, and lava was also welling up 
northeast between the wall and the 
edge of the floor. At three-thirty p. 
m., during the sinking phase, the lava 
in the northeast pot had sunk about 
five feet.

From eight to ten p. m. blue flames 
were very conspicuous, playing over the 
bank above the splash of the grottoes 
and out of the glowing cones. There 
was a rise, with tremendous noisy bom­
bardment, from nine to ten p. m. The 
heat of the lake was plainly felt on 
the rim. Some stones were heard fall­
ing. The streaming was west to east, 
with rush into the south and east coves. 
The east wall chimney still glows and 
a glowing spot is visible at the extreme 
southwest border of the floor.

This kind of activity continued dur­
ing the ensuing days. On the evening 
of October 24 the lake was spattering 
over its ramparts and changing its 
streaming, rising and falling within a 
small range.

October 25, at three p. m., the lake 
appeared about ten feet under its ram­
part on the west, five feet on the east. 
It was active and streaming from west 
to east. There is one large active fu­
marole still in the southeast talus. The 
high southwest fumaroles remain as 
they were in the summer. Some spat­
ter construction has taken place around 
the east pots. In the evening seeing 
was fair from the north, and about 
ten p. m. a collapse of the bank of the 
pool caused much noise, violent foun­
taining and bright glare. The illumi­
nation of the fumes at night is at pres­
ent very brilliant.

October 26, between four and five

p. m., the high activity continued, 
though there was no evidence of new 
overflows. There were cavings of the 
bank from both the north and south 
sides. In the evening the seeing was 
poor. From the southeast the pool 
could be discerned streaming from west 
to east, bombarding the north shore 
and east end, with occasional travel­
ing fountains that migrated along with 
the streaming as though a confined gas 
pocket were pushed along beneath the 
surface layers of viscous lava. Several 
flaming grottoes were the scenes of 
splashing and puffing under the bank 
in the south cove. A skin lay over the 
pool at the west end, where the lava 
was from fifteen to twenty feet below 
its bank.

October 27 the pit appeared smoky, 
and no change was reported in it9 
action.

October 28, at ten-thirty a. m., the 
pool was high and active, but very 
fumy. At noon the surface streaming 
was into the south and east coves; the 
lava appeared to be six feet below the 
bank in the south cove, where it was 
bombarding. The noise was a steady 
bubbling with an occasional puffing 10 
the south grottoes. At eight-thirty P‘ 
m. the pool was down about eight feet 
lower, and at nine p. m. the northeas 
bank collapsed, causing great ebullition 
and disturbance for forty mintues.

H. O. Wood reports for the Whit' 
ney Laboratory of Seismology tha 
early in the week ending with October 
28 two trivial local earthquakes were 
registered. Since their occurrence, they® 
has been no disturbance. Microseism*® 
waves have been unusually strong d®*' 
ing the greater part of the week.

T. A. JAGGAR, JR., Director.
------------ ~+

TECHNOLOGY STATION, Novem­
ber 5.—The lava pool about the 480- 
foot level in Halemaumau has held its 
own during the past week, with a sub­
sidence the first of the week and later 
some rising, the activity continuing 
about the same, the fumaroles smoky, 
and the shape of the lake undergoing 
no essential change. There has been 
no overflowing onto the floor observed. 
The weather has been fair, Mauna Loa 
is clearly seen free from smoke, and 
seismic activity is slight.

October 29, at six-thirty p. m., fro10 
the south station the whole pit w®3 
seen in spectacular grandeur. Th 
pool was lowered within its banks abort 
twenty feet. There was slow streak" 
ing from east and west toward 01 
Faithful and thence from a dividing 
point a little east of Old Faithful 
current poured in two directions. un<k 
the north bank and into the south co'®- 
The noises were of rumbling and spla9"" 
ing, mostly from grottoes of inms 
under the northeast wall and in ^e 
south cove. Stalactites were seen 10
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the overhang at the east end. Slow 
skins formed over the lake’s surface 
and were rent apart, and traveling 
fountains appeared from time to time 
in the Old Faithful region. On the 
floor or black ledge there were flam- 
1Dg cones west and six flaming pots 
east. Two of the latter were under 
the east wall, the larger exhibiting for 

full width, possibly ten feet, a blue 
flame which flared up steadily fully 
eight feet. The talus fumaroles were 
active, southeast and southwest. From 
tune to time some tinkle of falling 
stones could be heard.

October 30, at one p. m., the level 
°t the lava appeared still lower, about 
twenty-five feet within the inner pit 
along the west wall of the same, and 
the streaming was eastward into the 
cast and south coves. The northwest 
ccnes were puffing, but not visibly 
spurting. Glow was seen in a north­
cast and an east pot. At three p. m. 
the lake was in noisy ebullition all over 
^s surface.

At one-thirty p. m. October 31 the 
ake had risen about ten feet and the 
activity was greater than on the pre- 
''ous day. The streaming was still to 
he south and east coves. At three 

P- 'u. the activity was high, the lava 
splashing up onto the banks. At four 
P- ®a. the northwest cone on the floor 
"as ejecting spurts of lava and the 
cones farther west were puffing.

November 2, at noon, from the old 
aorth rest-house a fall of rock from 
he bank into the lava was seen, fol- 
°Wed by great activity. The west 
anks appeared about fifteen feet high, 

a.nd the northwest blowing cone occa- 
sjonally threw out a spurt of liquid, 

he glowing pot northeast, which a 
cek ago was full of lava, has become 

a *lark, cavernous hole. At three p. m. 
he level was lower, with twenty feet 

bank west and fifteen feet east, 
here has evidently been caving around 
he shores of the east cove and along 
he promontory between the east and 

coves, as shown by notches in 
he high bank and the recession of the 

Promontory so that it is no longer a 
Panted cape. At this time there was 
‘ontinuous boiling and some traveling 
contains in the Old Faithful locality, 
he fountains traveling into the south 
c°Ve. In addition there were the peri­

odic explosions of Old Faithful. There 
was noisy boiling under the bank east 
and south, and quiet outflow’ from under 
black skins at the west. Along the 
edges of the lake, southwest and north­
west, small bubble fountains appeared 
from time to time. Northeast of the 
pool in the floor were fuming cracks 
more or less parallel to the edge of 
the bank. A cone at the north edge of 
the floor was glowing and flaming, in 
addition to the northwest cone, and a 
new glow-cone was forming in the talus 
west-northwest. No fresh flows could 
be detected on the floor. Three north­
east pots were dark. A heavy spatter 
border had formed at the lake’s edge 
between the east and south coves, as 
though from a long stationary stand 
of the lava. The fumes hugged the 
east wall of Halemaumau and appeared 
to rise very rapidly and to be very 
brown. At three p. m. from the north­
west the streaming was from the west 
end to Old Faithful and thence north­
east, east and south.

November 3, at eleven a. m., from 
the southeast station the bank of the 
south cove was only about five feet 
high, showing continued rising. A 
change of current again accompanied 
the rise, the streaming from the east 
cove being westward, from the west 
end being eastward, and from the union 
of these currents southward into the 
cove. The east cove was completely 
blanketed over except for some small 
fountains at its inner end. There was 
a river-like flow with much fountaining 
from the west end into the south cove. 
At the end of the south cove there was 
bombardment. The noise was moder­
ate, without rumbling. At five p. m. 
the streaming was similar, with two 
additional places of bombardment 
against the northeast bank of the pool. 
The lake was so high that it spattered 
over onto the flat east and south, while 
at the northwest end it splashed up 
against a higher wall. It was very 
active in spells, but not noisy. At one 
time the south cove became stagnant, 
the flow being directed against the 
northeast wall.

November 4 was windy and smoky 
and there was no seeing, but the usual 
noise, not very loud. In the evening 
the glow over the pit was moderate.

II. O. Wood reports that during the
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two weeks ending with November 4 
six local earthquakes, all of trivial mag­
nitude, have been registered at the 
Whitney Laboratory of Seismology, as 
detailed below. During the past week 
there has been no noteworthy seismic 
motion of other sorts.

October 21, from 6:49:58 p. m. to 
6:50:52 p. m., H, S. T. Intensity high 
I Cancani scale; about 24% of the mini­
mum perceptible unit. Origin distant 
about twenty-one miles.

October 23, from 8:29:31 p. m. to 
8:30:56 p. m., H. S. T. Intensity me­
dium I Cancani scale; about 14% of 
the minimum perceptible unit. Origin 
distant about fifteen miles.

November 3, from 9:03:37 p. m. to 
9:03:55 p. m., H. S. T. Intensity me-

TECHNOLOGY STATION, November 
12.—The lava pool of Halemaumau con­
tinues gradual rising, with overflow 
from the border cones and hence some 
building up of the floor. The activity 
during the week has been strong, with 
vigorous fountains from Old Faithful, 
traveling fountains and streaming from 
west to east, along with splashing and 
bombarding in the grottoes. Outrushes 
of gas and flame with hissing and puf­
fing take place over the rim grottoes 
of the lake and the border cones of 
the floor. New glowing cones and chim­
neys have formed in the last three 
weeks in the southwest and northwest 
talus, and the new flows on the floor 
are slowly encroaching on the talus and. 
widening the floor area.

Thursday, November 5, at' 5:30 p. m., 
the pool from the east was dimly seen 
streaming like a curve in a river from 
the west end to the south cove, the 
east cove being stationary with some 
bombardment in the grotto at its end. 
The lava stood at a high level about 
five feet below the floor.

At 6:30 p. m. the lake, seen from the 
north rest-house, was rising. Signs of 
this were seen in the dark flexible 
blanket which had formed over the 
whole surface of the pool west of Old 
Faithful, the quiet liquid here stream­
ing east and south from under a ragged 
edge of skin. In the eastern part trav­
eling fountains and shore bombard­
ments were lively, with shifting posi­
tions of activity, first in the south 
cove, then the east cove, then the north­
east bank and lastly the north bank.

dium III Cancani scale; about 70% of 
the minimum perceptible unit. Origin 
near, distance indeterminate.

November 3, from 9:03:54 p. m. to 
9:05:08 p. m., II. S. T. Intensity high 
I Cancani scale; about 21% of the mini­
mum perceptible unit. Origin near, dis­
tance indeterminate.

November 3, from 9:08:22 p. m. to 
9:08:37 p. m., H. S. T. Intensity low 
I Cancani scale; about 9.5% of the 
minimum perceptible unit. Origin near, 
distance indeterminate.

November 4, from 3:03:37 a. m. to 
3:05:09 a. m., H. S. T. Intensity me­
dium I Cancani scale; about 17% of the 
minimum perceptible unit. Origin dis­
tant about fifteen miles.

T. A. JAGG AR, JR., Director.

The fluid welled up until on a level 
with the floor, brimming but not over­
flowing, between the south and east 
coves.

At 7:30 the maximum height was 
reached and then subsidence went on 
for an hour to a depth of about six 
feet below the floor east, with increased 
boiling and more rapid streaming. The 
motion tore up the western surface 
blanket and the whole pool resumed its 
more usual aspect. With the loss of 
support, a great accumulation of built 
up rampart, almost the whole length 
of the bank between the east and 
south coves, caved in with commotion. 
Such a rampart in the south cove form­
ed a shell over the grotto there, with a 
small hole in the bank perhaps two 
feet wide spouting lava spray. This 
evening the blowing of spray under gas 
pressure from the grottoes and the sput­
ter phase of Old Faithful were very 
pronounced. In the south cove the 
spurts shot up over thirty feet.

The northeast pots glowed dimly and 
the western cones were all very active, 
five of them glowing. The two larger 
ones northwest and westnorthwest 
showed lava pools bubbling and slowl’ 
streaming within. The westnorthwest 
one had a large window with a stalac- 
titic screen across its north side, which 
had grown from the driblets of the 
fountains at work inside.

Blue flames played above all these 
cones. The noises this evening were 
quiet plashing during the rising stage, 
and plashing with rumbling during the
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sinking. The south grotto was more 
°I>en during the subsidence.

.November 6 in the afternoon a climax 
i/ising for the week was reached, 

^nich took effect in overflows around 
the periphery of the floor rather than 
from the pool. The maximum overflow 
"'ns from the west end. From 4 to 5 
P-m. the lake was brimming and a 
arge flow was pouring eastward from 

the extreme west end along the south- 
^est floor. A glistening black zone of 
festoons widening downstream extend­
ed down the middle of the flow from 
the source, while the lower part of the 

was a wide series of overlapping 
Poddies of bronzy sheen. There were 
8*ow lines at the sides of the zone of 
festoons and about the front, where 
toes put out from time to time, making 
the aggregate movement of the front 

viewed from the south station, about 
feet in thirty minutes.

The source of this particular flow 
"'as an opening in a cone at the ex- 
reme west corner of the floor, but at 
ea8t three other northwest cones were

overflowing. The greater flow was fully 
feet long. At 8:30 p. m. the lake 

. as very active, with rumbling, blow- 
’Og and splashing, and a rapid rush into 
he south cove and sometimes into the 

®a»t cove. A blue flame was flickering 
a pot at the base of the eastern 
At this time a large area in the 

•“eat southwest flow foundered in a 
ircle. increasing its diameter by con- 
®ntric inbreaking. The yellow fluid 

. elled up within an area about 100 feet 
,n diameter, and as new cracks formed 
f®ck from the edge of this well, the 
r°sh liquid melt would rise in the 
,racks along a feather shaped line or 
^aad, spreading from a glowing midrib 

and left. Quickly the circle cool- 
d leaving a texture different from the 
®tooned flow around it. Some glowing 

(pes pushed out from the circular pud- 
which appeared to be slightly 

r than the flow in the midst of 
it had arisen. The streaming in 

• ® n,a‘n lake was from the west end 
th ° th® 8°uth cove, the east cove and 
8V Wes^ end being both covered with

On^°ueniber " *n *he morning the flows 
so -th® floor had ceased to move, the 
tl' '"^ ,was P00r< the pool was high, and 

Boise a splashing. At 2:15 p. m. 
th® southeast the lake appeared 

be about ten feet below the floor and-

stalactites were hanging in the south 
grotto. At 4:30 it was rising again, 
the west end was skinned over, and the 
east cove was seen be decidedly smaller 
by reason of the building inward of 
its banks by spatter during the recent 
rise. The shore fountains were splash­
ing over on the floor northeast and 
east and there were many bubble foun­
tains.

At 3 p. m., November 8, the pool ap­
peared. a little lower. The point be­
tween the east and south coves has 
receded until the shore is almost a 
straight line.

The streaming was from the west into 
the south cove. The lake was very 
active with blowing noises strong and 
continued.. There were baby fountains 
around the Old Faithful region. The 
glowing chimney in the southwest talus 
was puffing. At 4 p. m. the lake was 
covered with quiet blankets of partly 
solidified lava and was rising, with stag­
nant surface in the east cove and 
streaming from the west end into the 
south cove.

November 9 at 3 p. m. measurement 
with transit showed the lake in the 
south cove to be 469 feet below the 
north rim of Halemaumau. Clear see­
ing from the north and northwest sta­
tions showed that the rising and over­
flowing had taken place from one at 
least of the northeast pots as well as 
from the west cones during the recent 
rising spell, and all of these east pots 
had been converted by spurting into 
cones.

Six cones couH be counted along the 
northeast wall at the edge of the floor, 
and fifty feet above the floor the north­
east high chimney, a flaming crevice in 
the rock, was still glowing. There are 
still higher strongly fuming crevices in 
this wall. The new east flow was from 
the middle of the row of cones north 
ward along the wall. Large cracks 
have developed along the floor north­
east' near and parallel to the row of 
cones, between them and the lake. The 
northwest cones were puffing, and new 
flows were seen to have poured out from 
under three of them, both toward the 
lake and along the wall northward. The 
great northwest cone was domed over 
with a glowing filagree. The lake ap 
peared about five feet down with a 
spatter rim all around, streaming from 
the west into the east and south coves.

November 10 at 2:30 p. m. conditions
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were the same, the lava being lower in 
the early afternoon and rising at 4:30, 
about five feet below its banks. Seven 
cones were counted northwest and 
seven northeast. The streaming was as 
usual from the west into the east and 
south coves. The noise at 2:30 was 
plashing and rumbling with bubble 
fountains; at 4:30 the lake was verj 
quiet with skins east and west. Greater 
noise and ebullition accompanies tem­
porary subsidence, though an increase 
in the aggregate noisiness is a charac­
teristic of rapid rising. The reason for 
this is that during rapid rising the 
elevation of the lava column proceeds

in pulsations, the upward movements 
being short, swift and quiet, with in­
tervening longer movements of noisy 
retirement of the lava and escape of 
gas.

A small earthquake shock was felt 
at the volcano house before midnight 
November 10. At 4 p. m., November 
11, the lake appeared about ten feet 
below the floor, enlarged by caving 
shores. The streaming was as usual and 
there were hissing noises from the 
south cove and the west cones. The 
large northwest cone was again open 
with spurting lava within.

T. A. JAGGAR, JR., Director

TECHNOLOGY STATION, Novem­
ber 19.—The week November 12-18, in­
clusive, at the lava pit of Kilauea has 
been an eventful and very spectacular 
one with great and irregular enlarge­
ment of the lake of liquid lava and 
some overflows. There have been many 
small local earthquakes recorded on 
the seismographs. Mauna Loa remains 
clear and free from smoke. There have 
been at least two thunder storms dur­
ing the week, one on Mauna Loa No­
vember 12, and one in the Hilo dis­
trict November 18.

November 12 it was becoming evi­
dent that the lake *ay in a depression 
of the floor surrounding it, and not at 
the apex of a flat cone as is more usual. 
This accounts for the lack of over­
flow away from the edges of the lake; 
the lake brims over but against an 
insloping shore, so that the only ef­
fect is a slight enlargement tempor­
arily of the lake area, followed by a 
subsidence. At two p. m. the pool was 
very active and about twelve feet be­
low its rim. The eastern cove had 
widened greatly by collapse of its 
north bank, whither the current stream­
ed under the bank rapidly in the di­
rection of the northeast cones. At 
three p. m. the lake was only five feet 
down below its bank at the west end, 
where there were fuming holes eight 
or ten feet back from the edge of the 
bank. At this time there was tremen- 
dous bombardment of the shore be­
tween the east and south coves. Largo 
lumpy accretions of lava spatter hart 
accumulated on the banks of the east 
cove. At three-thirty p. m. the lava 
was brimming along the western shores, 
showing that there has been general 
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subsidence of the western floor or an 
equivalent rise east during the last 
fortnight, for in its recent brimmings 
the west end has always shown a cliff 
while the east nearly overflowed.

The northwest and west-northwest 
cones had openings above and the west­
northwest one was spurting lava jets. 
The northwest cone was very large, 
high and symmetrical. A large cone 
east-northeast had collapsed and was 
now a pot full of lava, while between 
it and the lake at the east cove dense 
fumes were rising from cracks; this 
fuming in less degree extending all 
along the northeast cracks and cones. 
Yellow sulphurous deposit appeared 
around a pot at the edge of the floor 
east. The large cracks across the north­
ern part of the floor were fuming. The 
noises on this day were splashing, 
blowing and rumbling. The streaming 
was from west to east.

November 13 at four p. m. condi­
tions at the pool were much the same- 
The streaming was from the west end 
irto the south and east coves. Sub­
sidence was in progress, the lake about 
five feet below its banks, and tremen­
dous ebullition with traveling foun­
tains migrated from the Old Faithful 
region towards the east cove. The east 
lava pot was an oven-shape<l half-cone 
puffing and spurting, and the west­
northwest cone was also in commotion- 
The south side of the east cove was 
overhung with stalactites. The grotto 
at the end of the south cove was root' 
ed over with two spouting apertures 
above. The promontory between the 
south and east coves as seen from the 
north appeared to be a five-foot crust



Over a continuous pool. At four-twen­
ty p. m. rising recommenced. The high 
cast chimney was glowing, and tn® 
cracks in the northern floor appeared 

“e growing in number and widtn. 
About seven-fifty p. m. a light earth- 
Muake was felt at the observatory.

From the southeast station at four 
P- nt. November 14, the pool appeared 

be bordered by a six-foot cliff and 
ery active, with streaming from west 

to south and heavy spatter banks. The 
“Oise was variously blowing and plash- 

and the current poured under the 
!^lul between the east and south coves, 

“spouting horn” over the south 
Cove has built up into a cone and the 
eastern oven now appeared to be a 
closed cone. A block of the bank oa 
y north side of the east cove appear­

ed cracked away and just ready to top­
ple into the flood. At four-fifteen p. m.

■e lake was rising.
On the afternoon of November 16 a 

§reat change had taken place in tno 
““e. There is some ground for sup­

posing that this happened in the small 
Cart> of the early morning of No- 
ember 15, when the seismograph at 
e pit station recorded excessive trem- 

lor an hour. The entire line of 
ortheast cones and three or more of 
e northwest cones were engulfed in 

. 'a which rose from below, convert- 
•g the northeast line into an elongate 

111 of the lake trending from the east 
°'o northerly, and the northwest line 

^to a separate pond of sluggish lava. 
. e streaming in the main pool was 

om the west end around the new’ point 
r,ncd between the main pool and the 

arm and northward into this arm.
6 streaming in the northwest pond 

] as ®a8tward. A small outlying pot of 
Va boiled a few feet north of the 

Orthern end of the east arm.
I? t eleven to twelve a. m. November 
e . and thereafter in the afternoon the 
Dh '^^^ lake was clearly seen and 

°tographed from the northwest sta- 
The east arm, extending north- 

( ar.*’ al°nK the border of the floor, oc- 
te?1?8 "hat before was a crusted ex- 
er 8li°n °f ^e lake along the peripheral 
su,8 .°f the floor lava. It was fis- 
Rnre®. 'n this crust which had been 

. nK so violently, and here had been 
ter ne of pots, then cones of spat- 

’ aad finally all had caved in and 
’ e an arm of the lake. In like man­

ner a pond had been made by the col­
lapse of cones underlaid by lava north­
west. In view’ of these developments 
revealing positive sub-crustal channels 
filled with liquid lava locally, which 
announced themselves long in advance 
by flame and smoke and lava jets, it 
seems doubtful whether the main floor 
where these phenomena are absent is 
a crusted pool. The first impression of 
a scientific observer is that the liquid 
lava extends outward everywhere un­
der the floor, the latter being a crust 
over a much larger pool than appears 
liquid. The writer has doubted this 
for some time, observing that this floor 
wras constructed by repeated flows from 
various vents, which merely masked, 
talus below by a smooth filling which 
has the appearance of a crusted lake. 
The actual lake from the start has 
grown by the coalescence of collapsed 
vents, these maintaining rather con­
stant positions, the start' being from 
the Old Faithful vent, as usual. New 
vents are formed over cracks, which 
break across the floor from time to 
time, and here may be expected new’ 
developments of the lake, beginning as 
coves.

Accompanying the developments of 
November 15 to 16 three flows along 
the floor border, one from the sulphur­
ous east border pot southward, one from 
the end of the new east arm north­
ward, and one from the north side of 
the new northwest pond northward. 
These are all short flow’s not more than 
100 feet long. From time to time they 
are added to, and the flow from the 
east arm was seen in motion on this 
day November 17. The streaming was 
to the east in the northwest pond as 
well as in the main lake, in the latter 
bending into the three coves to pour 
into grottoes at their ends. The east 
cove has enlarged in the directions of 
its south bank, that is, in the direc 
tion opposite to the east arm, which 
exten<ls northeastward, and this east 
cove w’ill hereafter be called the south­
east cove. A small pond of lava and 
great cracks extended northward from 
the end of the east arm. The sag 
around the edge of the floor which had 
received the small flows appeared to be 
due to a gradual sinking inward to­
wards the center of the floor area. The 
great cracks in the northern part of 
the floor gaped more than ever. The
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pool was rising and falling every few 
minutes, with excessive fountaining and 
rumbling on the fall and quiet plash­
ing on the rise. The west cones, of 
which three persisted, were puffing ano 
spurting, and occasionally a long whist­
ling putf would come from one of them. 
Spatter ramparts were built along the 
east side of the east arm and in the 
south cove.

The east arm was about 150 feet long 
and the northwest pond about 100 feet 
long. The little northeast pond was 
about twelve feet long. Estimating 
the length of the main pool at 400 
feet, the entire length around the bend 
with the east arm added would be 
over 500 feet. There is no evidence 
of any marked change in the height of 
lake, which by last measurement was 
469 feet below the rim of Halemaumau.

At two-thirty p. m. it was evident 
that the entrance to the east arm was 
widening and that the southeast cove 
was enlarging itself by bombardment. 
The blast from the west cone was grow­
ing louder. From nine to ten p. m. 
the lake was a splendid sight. It had 
sunk about twelve feet below its rim, 
and stalactites hung over the western 
grotto of inflow and. the south, south­
east and east grottoes of outflow. The 
southeast grotto was undermining the 
actual foot of the east cliff of Hale­
maumau, and with the subsidence fall­
ing stones, loosened from the preci­

The following report from the Whit­
ney Laboratorv of Seismology is sub­
mitted:

Local shocks were registered as fol­
low’s:

Julv 29, from 10:45:39 p. m. to 
10:46:15 p. m. H. S. T.

Intensity, medium I Cancani scale; 
about 10% of the minimum perceptible 
unit. Origin distant about 26 miles.

August 6, from 1:24:42 a. m. to 
1:26:00 a. m. H. S. T.

Intensity, medium I Cancani scale; 
about 17% of the minimum perceptible 
unit. Origin distant about 26 miles.

August 6, from 7:15:03 a. m. to 
7:15:51 a. m. H. S. T.

Intensity, medium I Cancani scale; 
about 12% of the minimum perceptible 
unit. Origin distant about 19.3 miles.

August 6. from 8:19:24 a. m. to 
8:20:12 a. m. H. S. T.

pice above, fell into the lake. At one 
time the northwest pond, which was 
crusted over, suddenly broke up with 
a seething noise and. the crusts found­
ered rapidly, gliding northward under 
the bank and being replaced with 
bright yellow’ liquid. This in turn cool­
ed rapidly and. the pond skinned over 
and resumed a slow eastward stream­
ing. Flames were playing from all the 
cones and grottoes. A lava curtain had 
formed in front of the grotto on the 
east side of the east arm, where the 
lava was rushing under the bank. The 
current in the afternoon had been 
swiftest' in the channel leading from the 
main lake into the southeast cove. This 
evening it was sw’iftest in the east arm. 
There was much rumbling. Heat from 
the lake could be plainly felt on the 
face at the northern stations.

The east high chimney was ejecting 
a high flame. An oven had formed 
over the east end of the northwest 
pond. There was a glowing cone at the 
north border of the floor, and also over 
the south cove. Bubble fountains some­
times formed in the rapid part of the 
surface of the lake, but these little 
fountains have not been so active this 
year as in 1912-13. There was dense 
fume rising, red. in the transmitted 
light of the pool, from the north end 
of the east arm and from the east end 
of the northwest’ pond.

T. A. JAGGAR, JR., Director.

Intensity, IIT-IV Cancani scale; about 
the minimum perceptible acceleration 
but not perceptible to the senses. Start­
ed the ordinary seismograph, but def­
initely not felt in the Observatory 
work-room. Origin distant about l--^ 
miles.

August 8, a shock of moderate en­
ergy from an origin at moderate dis­
tance. The beginnings of the earlier 
phases are not very surely delineated, 
as is often the case with shocks of mod­
erate energy, so the determination °~ 
origin-distance is less sure than usual- 
The best approximation possible fi^os 
the origin at a distance of about ly 
miles from the Observatory. The dis­
tance is not less than this amount. Th® 
vague beginning of the first phase °c‘ 
curred at 8:57:49 a. m., and action ":1' 
perceptibly registered until a few m”1' 
utes after 10 a. m. by the Hawaii®11
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Standard Time. The second phase be* 
f?an, probably, at 8:58:14 a. m., the 
chief phase at 8:58:40 a. m. quite def- 
mitely, and the greatest amplitude at 
9:00:12 a. m. The direction of the 
origin cannot be estimated from the 
seismogram. No report has come to 
notice of the shock having been felt.

August 10, from 2:30:00 a. m. to 
2:30:32 a. m. H. S. T.

Intensity, low III Cancani scale; 
about 60-75% of the minimum percepti­
ble unit. Origin distance indeterminate, 
but very small; probably less than one 
mile.

The following systematic report from 
the Whitney Laboratory of Seismology 
18 submitted, registration having been 
resumed after an interval of about six 
weeks:

Sept. 27, at about 10:06 a. m., a 
shock strong enough to exceed the range 
. the sensitive seismometers; not reg- 
18tered, but observed.

Sept. 27, at about 10:08 a. m., an in- 
strumentally strong shock; not regis- 
ei^d, but observed.

either of these shocks were felt at 
he Observatory but were felt at neigh­

boring places.
Sept. 27, from 1:11:27 p. m. to 1:14:29 

• H. s. T.
intensity, IV Cancani scale; 145% of 

he minimum perceptible unit, but not
.t here. Origin distant about 21 

n»ile8.
, Sept. 27, from 1:58:53 p. m. to 2:00:03 
P- H. S. T.

’’tensity, I-II Cancani scale; about 
~%of the minimum perceptible unit. 

r'Rin distant about 21 miles.
th ePt‘ 2^, a shock in mid-afternoon; 
..e record is so overscored that the 
o^e and dimensions cannot be worked

.^Pt. 27, from 9:54:23 p. m. to 9:56:11 
H. S. T.

gj^tensity, high I Cancani scale; about 
_% of the minimum perceptible unit. 

r’R*n distant 20-21 miles.
, ^ePt. 28, from 1:38:40 a. m. to 1:40:08 
a' H. S. T.
^"tensity, I-TI Cancani scale; about 
q of the minimum perceptible unit. 
«^'n distant 21-22 miles.
‘ °Pt. 28, from 1:50:17 a. m. to 1:51:21 

H. S. T.
’'tensity, medium I Cancani scale;

August 10, from 4:00:43 p. m. to 
4:01:59 p. m. H. S. T.

Intensity, high II Cancani scale; 
30-40% of the minimum perceptible 
unit. Origin distant about 13 miles.

August 12, from 7:20:41 a. m. to 
7:21:29 a. m. II. S. T.

Intensity, medium I Cancani scale; 
about 16% of the minimum perceptible 
unit. Origin distant about 19.3 miles.

Registration suspended until Septem­
ber 28, 1914.

II. O. WOOD, 
Associate.

about 12% of the minimum perceptible 
unit. Origin distant 20 miles.

Sept. 28, from 6:40:48 a. m. to 6:41:44 
a. m. H. S. T.

Intensity, low I Cancani scale; about 
8% of the minimum perceptible unit. 
Origin distant 16 miles.

Sept. 28, from 6:45:30 p. m. to 6:47:42 
p. m. H. S. T.

Intensity, low II Cancani scale; about 
38% of the minimum perceptible unit. 
Origin distant 20 miles.

Sept. 28, from 8:40:52 p. m. to 8:42:44 
p. m. H. S. T.

Intensity, low I Cancani scale; about 
8% of the minimum perceptible unit. 
Origin distance indeterminate.

Sept. 28, from 10:41:31 p. m. to 
10:42:01 p. m. H. S. T.

Intensity, II-TTI Cancani scale; about 
half the minimum perceptible unit. 
Origin distant 19.3 miles.

Sept. 28, from 11:17:49 p. m. to 
11:18:37 p. m. IT. S. T.

Intensity, medium II Cancani scale; 
about 35% of the minimum perceptible 
unit. Origin distant 14.3 miles.

Sept. 29, from 12:45:15 p. m. to 
12:46:59 p. m. II. S. T.

Intensity, high ITT Cancani scale; 
about 95% of the minimum perceptible 
unit. Origin distant 18.5 miles.

Sept. 29, from 5:05:31 p. m. to 5:07:16 
p. m. H. S. T.

Intensity, medium I Cancani scale; 
about 12% of the minimum perceptible 
unit. Origin distant 18.6 miles.

Oct. 2, from 12:56:54 p. m. to 
12:58:42 p. m. II. S. T.

Intensity, I-II Cancani scale; about 
28% of the minimum perceptible unit. 
Origin distant 14.3 miles.
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Oct. 2, from 6:50:31 p. m. to 6:50:57 
p. m. H. S. T.

Intensity, medium I Cancani scale; 
about 16% of the minimum perceptible 
unit. Origin distance indeterminate.

Oct. 3, from 12:46:57 a. m. to 12:49:13 
a. m. H. S. T.

Intensity, high II Cancani scale; 
about 40% of the minimum perceptible 
unit. Origin distant about 15 miles.

Oct. 3, from 7:15:.. a. m. to 7:22:.. 
a. m. H. S. T. The very feebly regis­
tered chief phase of a teleseism of no 
great original energy.

Oct. 4, from 5:20:06 a. m. to 5:21:06 
a. m. H. S. T.

Intensity, medium I Cancani scale; 
about 11% of the minimum perceptible 
unit. Origin distant about 20 miles.

Oct. 6, from 3:33:21 p. m. to 3:34:04 
p. m. H. 8. T.

Intensity, II-III Cancani scale; less 
than 31% of the minimum perceptible 
unit. Origin distant about 16.8 miles.

Oct. 7, from 2:21:26 a. m. to 2:22:25 
a. m. H. S. T.

Intensity, low I Cancani scale; 5 to 
6% of the minimum perceptible unit. 
Origin distance indeterminate.

Oct. 10, from 1:28:40 a. m. to 1:29:48 
a. m. H. 8. T.

Intensity, low I Cancani scale; about 
8% of the minimum perceptible unit. 
Origin distant 18 miles.

Oct. 10, from 3:24:17 a. m. to 3:26:04 
a. m. H. 8. T.

Intensity, medium I Cancani scale; 
16 to 18% of the minimum perceptible 
unit. Origin distant 16.75 miles.

Oct. 12, from 3:03:51 a. m. to 3:04:46 
a. m. H. S. T.

Intensity, high II Cancani scale; 
about 45% of the minimum perceptible 
unit. Origin distant 9.3 miles.

Oct. 13, from 11:56:43 p. m. to 
11:58:15 p. m. II. 8. T.

Intensity, medium I Cancani scale; 
about 15% of the minimum perceptible 
unit. Origin distant 17.4 miles.

H. O. WOOD, 
Associate.

The new outbreak of Mauna Loa. View from motor road near Keanakeko > 
Friday, Nov. 27, 1914, 12 midnight to 12:25 a. m. In the middle right is th* 
Halemaumau cloud, illuminated. Above it, towards the left is the illuminate 
cloud above Mokuaweoweo. In the upper left hand part is the streak of t®. 
moon, traveling downwards for twenty-five minutes. Note the dim profiles 0 
the mountains, due to moonlight illumination.
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WEEKLY BULLETIN 
Of" THE 

Hawaiian Volcano Observatory 
Vol. II. HONOLULU, HAWAII, DECEMBER, 1914. No. 31. 

WATER AND VOLCANIC ACTIVITY. 

By A. L. Day and E. S. Shepherd. A Review by Frank T. 
Dillingham. 

(Read Before the H awaiian C hemists' Association.) 

The authors, Day a nd Shepherd, begin 
their paper on "Water and Volcanic 
Activity " by quoting from two dis­
tinguished obsen·ers of volcanic acti ,-. 
ity, namely \Vm. L. Green, an English­
man, for many years in the sen·ice of 
the goYernment of these Islands, and 
Albert Brun, a Swiss chemist. 

Green ·s conclusion from his study of 
the actidty of Kilauea was as follows: 
"'Nhat we mainly wish to con tend for 
and to impress upon geologists-for re­
consideration, at least- is, that it may 
he a mistake to assert, as is so often 
done in the most positive manner, that 
water and steam are inseparably con­
nected with volcanic activity. Ou the 
contrary it would appear that elastic 
vapors have nothing to do with the 
liquidity of the IIawaiian basic lavas, 
and that as a matter of fact they do 
not seem to come up w ith them from te­
low, whils t the basic minerals them­
selves give no indications in the main 
eruptions of ha viug been in contact 
with water, highly susceptible as they 
a re to such an influence. '' This con­
elusiou, which was supported by many 
facts of obsen·ation, has received much 
consideration from geologists in i:;eneral. 

Brun 's conclusions are entirely simi­
lar. He says: "It is therefore abso­
lutely certain that the active volcano 
does not gi,·e off water. The proof is 
complete. The large white cloud is com­
posed of solid and anhydrous particles. 
The water theory must therefore disap­
pear from science. · ' 

With the exception of these two in-

stances students of volcanoes haYe gen­
erally concluded t hat water i s usually, 
if not always, the chief agent of vol­
canic activity. 

The authors, Day and Shepherd, next 
proceed to discuss in some detail what 
they call the no,·el conclusion of Green 
and Brun; the conclusion, namely, that 
"•ater has no part in the ,·olcanic acth-­
ity of Kilauea. They produce e,idence 
to show that while the obsen·ations of 
the facts noted by both Green and Brun 
may be exactly as described, yet their 
conclusion, that water is not exhaled by 
the volcano, may well be erroneous. 

Some of their arguments are as fol­
lows: "When the lava is high enough 
to completely flood the floor of the bas­
in, t hese cracks (in the inclosing banks) 
a re closecl, and all the gases emitted 
emerge directly from the surface of tho 
la"a into the atmosphere ancl have the 
temperature appropriate to the surf:i:·e 
of the liquicl (1000° to 1200°) . At this 
temperature the gases (.sulphur ancl hy­
drogen, for example) burn promptly on 
contact with the oxygen of the air and 
remain nearly or quite invisible." (Thls 
is the condition of no cloud described 
by Green) . 

"When the lava level in the lake has 
fallen ten or twenty feet (which is an 
almost claily occurrence and often takes 
pL,ce within an hour), only part of the 
gases set free come from the free sur­
face of the la ,·a, and considerable quan­
tities now appear through the shattered 
floor surrounding the basin. The gases 
bubbling out from the Java basin re· 
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main as transparent as before, and for 
the sa me reasons; but the gases appear­
ing. ·from the cracks in the floor and 
from t he surrounding talus are now 
cooled to such an extent in passing 
t hrough the cracks that they no longer 
burn on reaching the oxygen of the air. 
Free st,lph ur is t hen set f ree in con­
sidera ble quantit ies, unburned; th is we 
were able t o collect without t rouble, 
both at the point of emergence and on 
the crater rim. It is t his finely divided 
free sulph ur which is mainly responsi­
ble for the beaut iful white cloud above 
t he crater, a nd not crystalline chlorides 
as supposed by Brun. I n fact only a 
minute qua nti ty of chlorine or its salts 
(less than 0.02%) could be found in the 
emanations from the Kilauea basin dur­
ing the period of our visit . '' 

'' Our observation of the a ppearance 
and beha vior of t his cloud is t herefore 
in f ull accord with the obser vations of 
both Green and Brun, so far as record­
ed; but there i s nothing in t he facts 
th us established to show whether the 
sulphur is accompanied by water vapor 
or not. '' 

The remainder of Brun 's obserYations 
of the apparent absence of water vapor 
may find appropriate explanation in the 
fact that they were made in a n unsat­
urated atmosphere a t a distance of 
more than 250 f eet from the point of 
emergence of the gases, and the further 
fact that the cloud not only carries sul­
phur, but t wo of it s oxidation products, 
S02 and S03, both of which in these 
cir cumstances are effective dryin g 
agents. It may very well ha ppen tha t 
water is given off in considerable 
a mount by the volcano and yet remains 
invisible; for, in addition to the por-
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tion disappearing as vapor in the un­
saturated a tmosphere, a considerable ad­
ditional quantity will condense about 
t he finely d iYided sulphur part icles serv­
ing as nuclei of condensation. . . 

The authors decided t hat it was a 
matter of gr eat i mport ance t o collect 
gases from Kilauea before t hey had 
c-ome into contact with a ir at all. In 
this connection they state : " Hot gases 
of more or less complex composition 
discharged from a n active volcanic vent 
int o the a ir undergo immediate and 
violent chemical and t emperature 
changes, the consequences of which, 
wi th our present limited knowledge of 
gas rela tions at these temperatures, ca n 
be only partly inf erred. It is, there­
fore, a ma tter of the first importance 
to collect the gases d irectly from the 
liquid lava or the explosive vents be· 
fore con tact with the ail' has given op­
portunity for these alt erations to oc­
cur.' ' 

To make such a collection it was 
necessary to go down upon t he floor of 
the pit directly adjacent to the l iquid 
laYa. In the interval between May 1st, 
1912, and January 1st, H/13, t l.11Jre oc­
curred but two favorable opportuni t ies 
for such a purpose. 

About the last of :llay, 1912, it was 
noted that a column of liquid lava had 
worked its way up through the floor 
close beside the large active basin ancl 
had there formed an active lava foun­
tain several feet in diameter. This 
fountain quickly built for itself an in­
closing wall which soon formed a. com­
pletely inclosing dome. T he gases es­
caping from narrow slits in the dome 
could be seen burning at night with a 
pale blue flame which showed that there 
was an excess of pressure within the 
dome and that the gases released from 
the liquid la,·a first came in contact 
with the air on passing out. from t hese 
openings. 

Regarding these domes, tho a uthors 
state : "The domes from which these 
gases were collected were built up by 
the la,·a itself on the floor of t he crat er 
and were both ebemically and physical­
ly ideal gas collectors, being li ned with 
fresh splashes of liquid lava of the 
same temperature and chemical composi­
t ion as that from which the gas bad 
just emerged. They formed at the level 
of the lasa lake, and, as could be plain­
ly seen after the collapse of the domes, 



were directly connected with the lake 
by channels of liquid lava just below 
the surface crust.'' 

The descent into the crater was made 
in safety and the gases were collected 
in a continuous series of ten glass tubes 
of about one-half liter capacity each. 
To one end of this series of tubes a 
glass pipe line was att ached which led 
direct ly into one of the cracks of the 
dome. That portion of the pipe line 
w hich led into the dome consisted of an 
iron tube, partly lined with glass, so 
that, except for twelve i nches of iron 
pipe within the dome, t he gases came 
int o contact with no substance other 
than cold glass and a few short rubber 
conneciors. T he other end of the sys• 
tem of tubes was connected with a pis· 
ton pump which insured a rapid passage 
of the gases through the entire system. 
T he gases entered the pipe line at a 
temperature of about 1000° C. Fumping 
was kept up for fifteen minutes in order 
to completely displace the a ir originally 
contained in the pipe line and connect­
ing tubes, after which the pipe line was 
sealed off with pinch-clamps. 

It was noted that water began to con· 
dense in this pipeline with the first 
stroke of the pump. At the end of fif. 
teen minutes about 300 c.c. had accu­
mulated in the collecting tubes. This 
water was clouded 1"ith free sulphur, 
partly from the original gases and part· 
ly from the action of the iron tu be on 
the S02 of the gases. 

Knowing Brnn 's conclusion, the au· 
thors state that in making this first 
collection of gases they had provided 
apparatus for collecting fixed gases 
only. They were not prepared for the 
reception of any gases which might con­
clense during passage through t he col· 
lecting tubes. 

What they actually obtained at this 
time was a quantity of fixed gases and 
water. The water was i n considerable 
excess owing to the fact that it was not 
pumped through the tubes with the Ji.'C· 
ed gases, but condensed aud remained 
principally in the first tbree or four 
tubes. Hence t here is no way to esti, 
mate from the results of this collection 
the proportion of water to the total 
quantity of volatile matter discharged 
from the lava. Shepherd and Day re· 
gard th is as a fortunate mischance in­
asmuch as they were thus able t o collect 
a sufficient quantity of water to estab• 

lish its existence without doubt among 
the volatile substances exhaled by the 
volcano. 

Steps were at once taken to prepare 
vacuum tubes for the colJection of a 
further supply of t he volcanic gases. 
These tubes were of one-half l iter ca-pa• 
city each, and were provided with a 
long stem, on the further end of which 
a thin glass bulb was blown. The pla n 
was to attach these tu bes to a long pole 
and t hrust the encl having the thin bulb 
into the dome wh ere the heat might be 
expected to explode t he thin glass at 
once, a llowing the tube to fill with the 
gases andi as quickly be sealed again 
by melting clown the broken end. But 
by the t ime these tu bes were prepared 
the top of the dome had fallen in an cl 
t here was no more opportunity at that 
time to collect gases unde1· conditions 
which would avoid contaminat ion f rom 
the ai r. 

A second opportunity for th e collec· 
tion of gases occurred in December of 
the same year. A second dome formed 
on the eclge of the lava lake. This time 
the gases were collected in th e vacuum 
tubes exactly as was planned. Six tubes 
were filled with gases under these con• 
ditions. 

On descending into the crat er for this 
second collection of gases, it was found 
that in addition to a long crack across 
the top of the dome from which the 
gases were escaping, there was a second 
opening near the base which was not 
noticed before the descent. This open• 
ing gave access to air at the base of 
the dome ancl thus behaved like an air­
blast in a furnace. The gases were 
therefore par tly burned within t he 
dome, ancl the tubes which were filled 
at the upper opening were consequent­
ly found to contain mainly burned 
gases. 

Hence, although the identity and 
something of t he r elation of the gases 
can be establish ed from a study of the 
ma terial collected in May, the deter· 
rnination of the exact proportion of 
water to the other gases present must 
wait for another favorable opportunity. 

The auth·ors, however, have carried 
on aucl are still car rying on a laboratory 
study of the relations between the gases 
al reacly found; and in their paper offer 
a prel iminary discussion of the r esults 
thus far attained. This discussion of­
fers ev idence that the composition of 
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the gases varies within considerable 
limits, so that the exact propo1-tions of 
the gases given off at any given mo­
ment may prove to be of less impor­
tance than was at first believed. 

Their analyses of liquid lava dipped 
from the middle of the lake and of solid 
lava taken from the floor of the crater 
near the pit are substantially identi cal, 
and agree well with other recent analy­
ses of Ha waiian lavas. The most note­
worthy feature of the new analyses is 
the presence of a small amount of 
Molybdenum (Mo. 03, trace to 0.01%) 
which ·appears to have escaped detection 
previously. 

The following analyses were made of 
the fixed gases collected in the series of 
glass tubes, May, 1912. The tubes were 
numbered from 1 to 20 in the order in 
which the gases entered from the vol­
cano. All the tubes contained con­
densed water; number one contained 
nearly 100 cubic centimeters. 

Table 2. 
The Gases from H alemaumau (Kilauea), 

May, 1912. 
Percentage by volume. 

Tube Tube Tube Tube Tube 
1. 2. 8. 10. 17. 

CO2 . ....... 23.8 58.0 62.3 59.2 73.9 
co .... , . . . . 5.6 3.9 3.5 4.6 4.0 
H2 . . . . . . . . . 7.2 6. 7 7.5 7.0 10.2 
N2 ....... . . 63.3 29.8 13.8 29.2 11.8 
SO2 , ....... none 1.5 12.8 none none 
Rare gases ... none none none none none 
Hydro car-

bons ...... none none none none none 
During the fifteen minutes pumping 

in the firs t collection of gases, t he short 
length of iron pipe which extended into 
th e dome was partly destroyed by the 
joint action of the sttlphur and SO2. 
Owing to the high temperature and the 
splashing of the molten lava, neither 
glass nor porcelain would have with­
stood the ordeal, and a silica tube was 
not at hand. 

The authors, however, present abund­
a nt proof to show that the effect of this 
small section of iron pipe on the rela­
tions between t he gases collected in the 
tubes is not a s great as might at first 
appear. 

Among other things they say : "It 
might be assumed, further, that the free 
hyd1·ogen present would be partly oxi­
dized to water in reducing the ferrous 
oxide formed from the SO2 a nd iron 
(this is one of the rea ctions when theso 
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components are brought together at thi s 
temperat ure in the laboratory), but if 
this reaction has had a share in the dis­
position of our exposed bit of iron, we 
must admit its presence in overwhelm­
ing magnitude over the entii-e iune1· 
surface of the dome, which is e\·ery­
where lined with liquid lava containing 
nearly 10% of ferrous oxide. The as­
sumption of this reaction would, there­
fore, have the immediate effect of es­
tablishing the presence of water in 
quantity among the volcano gases a nd 
at the same time r elegate the influence 
of the iron tube to a positiou of entire 
insiguificauce.'' . . . 

To this 1·eactiou assumed to be going 
on betwee,1 hydrogen and ferrous oxide 
may be added another aud much more 
important one in which the iron has 110 
part. T he free hydrogen liberated b 7 
ihe voleano reacts with sulphur dioxide 
at 1000° to form water -and free sul­
phur. . . . It will also be 1·ememberecl 
that carbon dioxide and hydrogen un­
dergo a similar reaction at this temper­
ature, as in the manufactu re of water 
gas. 

H2+Co2+~-CO+H2O. 
It follows as a result of this that the 

chemical analyses of volcano gases of­
fered by Brun in support of his conten­
tion that the emanations from Kilauea 
and other volcanoes are anhydrous, 
show on their faces the clear proof that 
his couclusion is erroneous. Neither 
CO2 nor SO2 can be associat ed with 
free hydrogen at temperatures of ap­
proximately 1000° without t he forma­
tion of water. 

'rhe reiative quantity of the gases 
discharged by the volcano is not well 
established by these samples because of 
the uuexpected presence and condensa­
tion of water i n the collecting tubes. 
After the collection of gases had been 
made, the tubes each contained a quan­
tity of the condensed water in which 
the fixed gases are individually soluble 
i n different degrees both during -and 
after cooling. There is also some reac­
tion between the gases and water. 
Nearly a year elapsed between the da t e 
of collecting the gases and their analy­
sis in Washington, and this gave op­
portunity for such readjustments to pro­
ceed practically to completion. For ex­
ample the SO2 has gone over in part or 
altogether to SO3, and entered into rolu-



tion, a s a 1·csult only two out of the five 
tubes analyzed now show SO2 as such. 

For this reason some importance may 
l:e accredited to a preliminary and very 
hasty analysis of the contents of tube 
number three, made only four days af­
ter the collection. This examination 
was made in the chemical laboratory of 
the College of Hawaii. Owing to the 
limited facilities, at that time, it was 
not possible to make a complete ana­
lysis ; bot on shaking the tube with wa­
ter the total volume of the gas was re· 
clucecl by 51.6%, which may fairly be 
assumed to reprnsent the SO2 in 
this particular tube, in excess 
of that quantity of SO2 which had 
already gone into solution in the con­
densed volcano water of that tube. The 
carbon dioxide of this tube amounted to 
39. %, but was probably contamina~ed 
with some SO2. The carbon monoxide 
amounted to 5.5%. The hydrogen aucl 
nitrogen could not be determined, but 
there was not enough hydrogen in the 
residual gas to form an explosh·e mix­
ture when mixed with an equal volume 
of air. The water in this tube ga,·e 
only a Yery slight turbidity mth acid 
sih·er nitrate. 

The water which was collected in the 
first tubes of the series may fairly be 
assumed to contain practica llr all of 
the halogens. The anal~·zes of this wa­
ter is gh·en in the following table, 
No. 3. 

Table 3. 
Anah·ses of Material containecl in the 

·water collected i11 the Tubes. 
Amounts in Grams. 
Tubel Tube~ 

Na2 0 ..... . ... 0.0214 gms. 0.031 g1t1s. 
K2 0 ........ . . 0.0102 " 0.011 " 
Ca O .... . . . ... 0.0120 '' 0.14 '' 

!!~ gi~- ....... 0.080 " 0.010 " 
(The major portion of these may have 

come from the glass or from Pele 's 
hair.) 
Cl . .. . .. ....... 0.220 " 0.206 " 
F ............. 0.565 '' 0.492 '' 
1\TR3 .......... 0.0018 none " 
Ti 02 .......... 0.005('1)" none 

fa ct t hat the entire quantity of gas 
pumped through the "wash bottle" (i.e 
condensed water) yielded no more than 
0.4 grams of chlorine. If this be cal­
culated in the form of gas, it will cor­
r espond at most to 0.02%, assuming that 
approximately 1000 liters of gas were 
drawn into the tubes. Fluorine seems 
to be present in about twice this quan­
tity, but in no sense can these halogens 
be regarded as forming more than a 
very minor part of the crater exhala­
tion. 

After all the active gases had been 
removed from the ,,arious tubes during 
the analyses, the1·e was found to be an 
inactive residue which consisted mainly 
of nitrogen. This volume of resii!ual 
gas was brought into contact with oxy­
gen in a spark tube aud subjected to an 
alternating current spark discharge of 
considerable intensity for several hours. 
The final residue of gas thus obtained 
was su bjectecl to a thorough spectrosco­
pic examination by Prof. R. W. Wood 
of Johns Hopkins. No trace of any rare 
gases could be found. The residual gas 
wa~ therefore composed entirely of ni­
trogen. It is thus shown that the gases 
collected from Halemaumau in May 
contain nitrogen, but no argon. This, 
the authors state, furnishes a most d e­
sirable confirmation of their belief that 
the volcano gases were successfully col­
lect ecl before they had come into con­
tact with atmospheric air at all. It 
also offers support to the view that the 
volcanic nitrogen is not of atmospheric 
01·igiu. 

Total S as SO3 .. 0.480 '' 0.508 '' 
In speaki ng of this table the authors 

say : "It is not imp1·ohable that most 
of the alkalies, lime, and alumina have 
1·esulted from the action of the acid 
liquid on the glass tubing, but it is of 
the greatest importance to establish the 

The gases which were collected in 
vacuum tubes in December, 1912, nfford 
less information than was obtained 
from those of the May collection. This 
was clue entirely to the fact, already 
stated, that the second clome proved ou 
closer examination to be an imperfect 
one, in that it allowed the entrance of 
air and a partial combustion of the 
gases within the dome. On openin_g th~se 
tubes they were found to contam m1x­
tul'0s of volcano gases noel air, as was 
expected. Conceming thesE' gases t he 
authors say : "The analyses at best add 
but little to the knowledge already ob· 
tainecl. '' 

Several collections and analyses of 
gases from a number of t he hot cracks 
which occur outside the rim of the Ha­
lemaumau pit were made for purposes 
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of comparison with t he gases exhaled 
from the liquid lava. 

Concerning these the authors state: 
"With regard to the chemical products 
along this circular track about the cra­
ter basin of Halemaumau, we can sum 
up by saying that wate r, although no 
doubt partly of met eoric origin, was al­
ways present at the time of our v isit, 
and the gases were prevailingly high in 
carbon dioxide, sulphur dioxide, and sul­
phur trioxide. Only at the automobile 
l'Oad terminus was chlorine found to be 
present in an amount sufficient to show 
appreciably in a field test. Cracks far­
ther r emo,·ed from the Halemaumau pit 
show i n some cases small amounts ot 
SO2, but more frequently exhale mere­
ly steam. Thus in caves where stalac­
tites are forming at a temperature of 
about 40°, the gas pr esent was, in all 
the cases examined, merely air and 
steam and contained no more CO2 than 
is normally contained in the air. The 
formation of the stalactites in this cave 
is accompanied by the formation of 
gelatinous silica in the presence of some 
kind of g reen algae. As might be ex­
pected, neither carbon monoxide nor 
hydrogen was detected in the gases tak­
en from these cracks. '' 

To sum up the evidence presented; 
it bas been shown that the gases given 
off from the b ot lava are N2, H2O, CO2, 
CO, SO2, free H, and free S, with com­
paratively small quantities of Cl, F, 
and possibly NH3,. (~o argon or other 
rare gases -and no hydrocarbons). It 
follows then, that this particular group 
of gases cannot be associtited together 
in equilibrium at a temperature of 
1000°, and that chemical action is still 
going on between them. 

For exa mple, free sulphur could not 
remain long in stable association with 
CO2, nor could f ree hyclrogen exist in 
stable relations with CO2 and SO2 at 
1000°. Furthermore as the pressure 
continues to lessen during the upward 
progress of the gases, t he quantity of 
gas r eleased from solution, and conse­
quently free to enter into new relations, 
must constantly and rapidly increase, 
up to the moment of discharge into the 
air. 

Two consequences follow from thi& 
action. First, the rapid expansion of 
the gases with the release of pressure is 
a cooling phenomenon, which, if the ex­
pansion takes place suddenly from a 
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h ig h pressure into the air, may be ex­
tremely rapid. Second, the interaction 
between the gases thus set free in con­
stantly increasing quantity is accom­
paniec1 by evolution of heat, which nat­
urally raises the temperature of the sur­
rounding la rn as long as the reacting 
gases remain in contact with it. The 
heat generated by these r eactions, in 
the region near the surface where the 
amount of gas is large, may easily be 
much more than enough to counteract 
t he cooling effect of the expansion with­
in the rising lava col umn, which may 
thus become hotter and not cooler ab 
it approaches the surface. We have 
here, t herefore, an enormous store of 
Yolcanic energy which reach es its max­
imum temperature at the surface itself. 

In accordance with the positive con­
clusion that these particular gases can 
uot exist together in stable equilibrium 
at t he temperature at which they aro 
found, the statement of t heir analyses 
(already given) shows that their compo­
sition varies from one tube to anoth er. 
The successive tubes of gases collected 
at the same time show t hat t he indi­
,·idual gases nre not present in the same 
proportions, bnt rather in proportions 
"hich change with every bubble which 
bursts from the liqui c1 lava. 

If it now be granted that water is 
present as an active constituent of the 
liquid la,·a, it is necessary to inquire 
whether this water i s magmatic or me­
teoric i n its origin. No posith·e an­
swer can be given to this question a~ 
~-et. Three vi~ s a re possible; first, 
water may have entered by infiltration 
of sea water from t he surrounding 
ocean; second, by deep seated infiltra­
t ion of water originally meteoric; third, 
the water may be considered to be en­
ti rely magmatic in character and an 
c,riginal constituent of t he l ava. 

Owing to the conditions surrounding 
the voleano it is somewhat arbitrary to 
attempt to assign the water found i n 
the lava to one or other of these three 
possible sources. None the less, the au­
thors noi:it out some definite indications 
towards one specific source; as follows : 
"First and most important, in our opin­
ion, is the fact that the nitrogen found 
in the emanation is free from argon. 
Jt is plai n t hat if atmospheric water is 
to reach a hot lava column at a temper­
ature of 1000° , or higher, it mnst do so 
as a gas, and therefore on the same 



terms as other atmospheric gases. Ar­
gou i s invm·iably contaiued in the air 
in measurable quantity and forms no 
chemical compouuds. W hence it fol­
lows that if t he gases of t he atmos­
phere bad r ea ched the liquid lava ia any 
manner whatsoever, t he argon would be 
released with the others; but no trace 
of argon was found. 

"The second difficulty is to conceive 
a mechanism whereby atmospheric or 
surface water of whatever origin can 
make its way into a lava column or 
basin at a temperature of 1000° or 
more. . . . This temperature passed 
(37{ 0

, critical temperature of water) , 
water must make its way precisely like 
any other gas by diffusion through pores 
or by overcoming whatever chemical or 
mechanical conditions it may encounter. 
The pr ospect is not an encouraging one. 

The hydrostatie pressu re at great depths 
of the sea wou ld appear to be the only 
sufficiently powerful agent to drive w:1-
ter against a high adverse temperature 
gradient, but to invoke this would be t o 
invit e nice dist inctions of where mag­
ma tic water begins and meteoric water 
ends. The presence or absence of chlo­
rine js not a conclusive factor one way 
or the other, because the physical pro­
cesses of infiltration through 'POrous 
rock and of distillation are alike of 
such a kind as gradually to leave the 
dissoh·ed salt s behind. 

'' To us, t herefore, such evidence as 
there is appears to indicate t hat t he 
water released from the liquid lava 
when it reaches the surface i s entitled 
to be considered an original component 
of t he lava with as much rjght as the 
sulphur or the carbon. '' 

- - - ------+••·~-------
TECH~OLOGY STATION, Kilauea 

Xo,· ember 27.- The past week culmin­
ated in an outbreak of Ja,·a a nd fumo 
columns in :\Iokuaweoweo at a bout 
th ree forty-fh·e ·w·ed.nesday afternoon, 
NoYember 25, 1914, the beginning of 
the belated eruption of :\fauna Loa 
which has been e:1.--pected for three 
years past at th is observatory, an,] 
especially of late, owing to increased 
numbers of local earthquakes recorded 
by the seismographs and f el t in Hama­
kua, Hilo, K an and K ona. 

The first column of white vapor was 
seen shortly before ;wiur p. m. at Pa­
hala, rising rapidly from the north shlo 
of the summit of Manna Loa, then fou r 
other columns rose in rapid succession 
beside it and next south of it, and 
when night came these quiet slender 
vapor stems were brilliantly illumined 
by brigh t yellow light from the la va 
below. The spectacle was splendid 
from Halemaumau ancl from the Kan 
road a short distance from the obser­
vatory. 

At the Observatory there was a thin 
rain cloud. The fume jets merged 
above into a broad cloud mushroom ot 
tabular form, themselves making col­
lectively a wide stem to the mushroom, 
apparently from four main fountaining 
centers within the whole length c>f 
Mokuaweoweo. The vapor columns 
were rising rapidly , but with no trace 
of explosion cauliflowers or of black 

dust. In the distance they appeare,l 
almost still, as t hough the dome o.t 
:llauna Loa. were crowned with a del­
icate luminous halo coronet. 

The glow oYer Kilauea was much 
more conspicuously red, making the 
1fauna L oa. illumination appear white 
by contrast. In the light of the west­
ern moon, seen from the gravel banks 
near Halemauma u, the spectacle of the 
t wo craters one aboYe the other, witn 
the hard profil e of the grea t mountain 
between, and the billowy fumes mo,· · 
ing silent ly southward from Kilauea, 
was surpassingly beautiful. Kilauea 
continued its a ctivity with some ri sing, 
but as yet with no effect sympa thetic 
with the sudden awakening of Manna 
L oa. 

The week at K ilauea, as might be 
expected after the rising activity of 
last week, has shown subsidence and 
same caving and enlarging of t he great 
double lake which was created by the 
collapse of the eastern cones. As the 
report of the Whitney Laboratory 
shows, the seismic activity of the last 
t h ree weeks in Hawaii has been the 
strongest yet r ecorded at this station ; 
t here has been an unusually large num­
ber of local earthquakes. 

November 19, at 10:45 a. m., the 
Jake seen from the northwest station 
was about ten feet below its rim (which 
is about 460 feet below the edge of 
Halemaumau), and was streaming ac-
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tively from the west to the south, east 
ancl northeas t coves. 'rraveling foun• 
tains were moving from the region of 
Olcl Faithful toward the eastern arm. 
The cnrrent swept around the point 
very rapidly into the east arm, with 
harcl boiling in the entrance to the 
east arm. Some of the traveling foun• 
tains migratecl into the east cove. 

At eleven a . m. the lake hacl risen 
five feet. The northwest pond was ,·ery 
quiet, covered, with a sk in of lava, 
which moved lazily occasionaJly. The 
cone in the west corner of the floor 
puffed at intervals. At two p. m. the 
lake hacl sunk again to t en feet below 
the bank, showing that the rise ob• 
ser ved happened about noon. Activity 
was very great in the south cove and 
at the end of the east arm. The gen• 
era! changes of this clay, noted about 
fh·e p. m. from the north rest-house, 
were a lengthening of the east a1·111 
northwestward, ancl of the west encl of 
the nor thwest poncl by the collapse of 
the next westeru cone. Also the west· 
crn part of the main lake appearecl 
wid-er. 

Ko,·ember 20, the seismograph record 
showed a large number of local earth• 
quakes for the preceding twenty-four 
hours. hlauna Loa was clear on t he 
afternoon ancl night of this clay, ancl 
, howecl absolutely no Yapor or glow. 

At eight p. m. from the south and 
southeast stations there was clear see• 
ing. The .lake appeared fully fifteen 
feet below its banks. 

ancl Old Faithful burst at intervals, 
sometimes in multiple domes. The 
most rapid streaming was in the east 
arm at the point of outrnsb under the 
northeast bank. No falling stones were 
heard, but the general nature of the ac, 
ti vity suggested a su bsicliu& . p hase, 
rapid s t reaming and fountaimng, and, 
no sluggish skins. About half way up 
the northeast cliff there is a very active 
fumarole, back of a slab which pro· 
trndes high above the east chimney. 

NoYemher 21, tn., pool again present• 
eel the phenomenon of a noon 1·ise. At 
11:15 a. m. from the south stat,i::,n it 
appearell about twenty feet below its 
banks, acti\'ely fountaining and rum• 
bling, some of the founta ins traveling 
a round the bend. into the east arm. At 
two p. m. the acth-i ty was much Jess, 
as befits a rising phase, with some 
fountaining in the middle, east: and 
uonheast. By 2 :15 the lake bad risen 
to within five feet of the floor leYel. 
This was seen from the north, whence 
the north end of the east arm "·as seen 
to be prolonged in to a trench bordered 
by g reat ci·ack s. The northwest p ond 
was boiling auc1, streaming eastwarc1 un• 
cler a cone at its east encl slowly. The 
"·est•nortlnvest cones were blowing 
noisily. At three p. m. the lava level 
had settled clown again to ten feet be· 
low the rim with strong activity. 

The streaming was, as usual, from 
the west to the east and south. The 
torrent poured under t he east cliff at 
the end of the east cove, ancl, under the 
northeast cliff near the encl of t he east 
arm of the Jake. These two points of 
inpouring are nearly under the two 
ends of the 1894 bench, and if mueh 
1:nclermining went on there this bench 
might well subside farther. The high 
eastern chimney flame was very bright. 
The northwest pond a ppeared low with. 
in its walls and to be elongating itself 
eastward. T he east arm was elongating 
westward in the direction of effecting 
a junction wi th the northwest pond. 
The portion of it which lay under the 
northeast cliff appeared as straight as 
an artificial ditch. 

A group of small fountains played 
incessantly at the Old Faithful locality, 

XoYember 22 from 2:30 to 4 p. m., 
as seen from the north, the pool ap• 
peared to be clown only from ten to 
fifteen feet below its bank and rising, 
with quiet skins on its surface and 
slow streaming ancl fountaining. A 
striking change accompany ing this ri se 
was the r eversal of direction of stream­
ing in the east arm, now from north 
to south from under the zigzag edge of 
a skin within the cove. Otherwise the 
streaming was from the west as usual, 
into the south cove, and through a 
rather constricted channel into the 
southeast cove. There was a large cone 
over the east encl of the northwest 
pond, and the overflow along the edge 
of the floor eastward from that pond 
appeared. to be augmented. The lake 
as a whole appeared to be growing 
larger. 

At one p . m. Monday, November 23, 
from the southeast station the lake ap· 
peared twenty-five feet: below the floor 
level ancl very active with a strong re­
newal of bubble fountaining· or baby 
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fountains over much of the surface. 
The streaming was toward the east 
and northeast, the current running 
arouud the bend int'o the east arm. The 
south cove was quiet. At three p. m. 
conditions were the same, with much 
rumbling and plashing. 

On the afternoon of N'o,·ember 24 
there was no clear seeing on account 
of high wind and rain. Glimpses in­
dicated a low Jake and much fume. 

T. A. JAGGER JR. 
The report of earthquake shocks re­

corded at Whitney Laboratory of Seis­
mology at Kilauea from November 4 
to November 24 tells plainly the story 
of the subtr:rannean struggle that wa~ 
going on in the immediate vicinity of 
Mokuaweoweo. There is scarcely a 
day in that time but the director in 
charge, did not discover the tracings 
of from one to four temblors on the 
(,elicatc instruments which are installeo 
at the observatory to detect earth­
quakes and locate as near as possible 
their source. 

In the three weeks ending No.,-em­
ber 24 the obsen ·a tory secured records 
of fifty-six earthquake shocks, all of 
them with one exception ranging from 
five to thirty miles of K ilauea. On 
November 20 there were t en distinct 
shocks recorded there. 

'l' he one quak e which did not origi­
nate close to Kilauea was r ecorded on 
the moming of November 24 and ha,1 
a duration of about five minutes. It 
was what the scientists class as a 
'' weak shock of the strong class," pos­
sessing only moderate energy for a 
shock of the strong class at the 
or1gm. It was figured that the shocr.: 
originated at a distance of about eigh­
teen hundred miles from the obsen-a­
tory. 

In the seismic report, Professor Jag­
gar says: 

"Besides these, eight or more shocll:s 
occurred early in the afternoon of No­
Yember 25, beginning shortly afte• 
noon with a continuous shaking, haY• 
ing several maxima, exten ding over 
se,·eral minutes-or, perhaps better, 
seYeral shocks in rapid succession. 
These were followed at longer inter­
Yals by the others. Later in the af­
ternoon, at about four o'clock, it was 
noticed that white smoke columns 
were rising from the summit of Maun<\ 
Loa. This was reported from several 
sources, but, owing to driving mists, 
nothing was noticed at the observa­
tory until about six-fifteen p. m. when 
the glow was plainly seen th rough tho 
curtains of mist. These shocks of 
the afternoon of November 25 have not 
yet been measured. No shocks werll 
reaistered after the mid-afternoon. 

'i', While as yet experience and the 
body of knowledge is not developeo. 
far enough to ha ,·e justified a predi<i­
tion, based on the increase in earth• 
quake frequency and energy, that a 
s tate of eruption was culminating­
ne,·ertheless, there is little doubt that 
the earthquakes here reported consti• 
tute a seismic prelude to the ,·olcanic 
outbreak . Any discussion of the 
geophysical me:i,ning of t his is too 
long to be included _h~re. However, 
this prelude was ant1c1pated by tho 
writer despite the strongly substan­
tiated' statements that oubreaks in 
Mokuaweoweo are frequently unherald­
ed by shocks of earthquake. Bearing •Jn 
this point it is noteworthy that, so far 
as has been learned the shocks of the 
afternoon of November 25 attracted no 
attention on the eastern slope ot 
Manna Loa, except instrumentally." 

-------~•·+·•··------- -
TECHNOLOGY STATION, Decem­

ber 3.-The week that has passed since 
the outbreak in Mokuaweoweo, ending 
December 2, has proved unfavorable, on 
the whole, for observation of Mauna 
Loa, either from the observatory or 
from nearer vantage 'points. Many 
brief views have been afforded but, 
both by night and day, rains, clouds, 
and driving mists have sadly inter­
ferncl with seeing. Also the party led 

up the mountain by Director Jaggar 
came to grief, being stopped and driv­
en back by a very severe wind and 
snow storm when near the summit, but 
before the crater was reached- forced, 
in fact to abandon the camp equip­
ment t~mporarily. So far as is k nown, 
only one party has reached the summit 
as yet. 

They reported fire fountains to be 
playing there, as is customary in such 
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outbreaks. At second baud, their re· 
port stated that they witnessed twelve 
fountains, of which one was spurting 
to h eights of from three huudred to 
four hundred feet, that there was no 
molten lake, or flow, merely fountains 
with pools about them. 

Neither of the members of this par· 
ty has been interviewed directly by the 
writer, and consequently no attempt can 
he made here to Introduce their testi­
mony responsibly. Also, the report of 
the a ttempted ascent by Dii-ector Jag• 
gar must await his return. At a dis• 
tance of a mile, or upwards, from the 
crater a deep-toned murmming sound 
was heard, which was considered to 
emanate from the activity there. 

It can be stated as a virtual certain­
ty that no flows on the mountain slopes 
have yet occurred. 

At Halemaumau nothing has been ob­
served that could be thought to indi• 
cate any response in aetivity to the 
outbreak in Mokuaweoweo. 'l'he usual 
oscillations in height, and minor 
changes in activity, of the molten sur• 
face have gone on, but the configura­
tion of the magma lake and pool and 
the disposition and behavior of the 
blowing cones remain as before, no 
p,arked changes having taken place. 

Since the cluster of earthquakes 
which immediately preceded the out­
break only two (with possibly a third) 
small shocks have been registered. 

On November 26, a clear view of 
the summit profile of Mauua Loa at 
about nine a. m. showed a cluster of 
fume columns, merging into a fluted 
curtain of thin bluish-white fumes 
rising quietly to a position subtending 
an angle above the summit about two­
thirds as great as that subtended by 
the summit above the level of Kilauea, 
hence attaining au altitude of 6000 to 
7000 feet above the summit, where a 
scanty cumulus crown of condensed 
vapor hung. 

Presumably this was condensed water 
vapor. All about it W,!S a very thin, 
much diffused bluish haze of uncon• 
densed fumes. By day the effeet was 
disappointingly slight. Drift ing elonds 
during forenoon and afternoon made 
seeing uncertain. Toward sundown, 
l,owever, · clear seeing was again af• 
forded. Seen in sunset lighting, partly 
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by reflected, partly by transmi tted 
light, the thin fume curtain-now chief­
ly a north and a south column-dis­
played a succession of color tints of 
distinctly fluorescent character, as fol· 
lows; (a) just before sunset, with the 
sun on the mountain profile well south 
of the summit, the fumes showed a 
dirty saffron tint, seen largely by 
reflected light; (b) at about ten min· 
utes after sunset this had gradually 
turned to a brown, in which a distinct­
ly greenish cast was seen; it was still 
a muddy color, though seen largely by 
transmitted light; (c) about twenty 
minutes after sunset the tone had be­
rome a deep, translucent brown, still 
of somewhat muddy consi,tency. 

Seeing in the eYening was much in­
terrupted by mist. Meteorological con• 
ditions at the summit were unquestion• 
ably less favorable for a spectacular 
display than on the evening of out, 
break. Nevertheless it appeared cer­
tain that the active area had decreas• 
eel, though there was no suggestion that 
the intensity of action was diminish­
ing. There were two well-marked col• 
umns of rising fumes, the southern 
larger and better illuminated. Usually 
these were separated by a blank space 
of clear sky, but at times illuminated 
drifting fumes intervened. 

On NoYember 27, by day only brief 
glimpses of the top of the fume column 
were obtained. At night the scene was 
essentially unchanged, though some­
what more spectacular than on the 
previous evening. 

On November 28, forenoon views 
were like those of the precedinir days. 
Heavy rain set in about noon and there 
was no further seeing. 

On November 29, no view was ob· 
tainecl till late afternoon and evening. 
The summit was seen to be covered 
with snow clown to about 12,000 feet. 
'fhere was no significant change in th e 
action from that seen on Friday even• 
ing, November 27. 

On November 30, at about ten a . m. 
the north fume column was seeu to be 
VC'ry much lessened. At night in br ight, 
hazy moonlight the display was bril­
liant and quite as spectacular as at 
any time except the first evening and 
night. Nevertheless the output of 
fumes was less than on the preceding 



eYeniugs. T he south column of fumes 
was much the larger, a nd bett er illu­
minated. Tho dark space intervening 
between it alH1 the north column was 
occasionally fi lled with drifting fumes 
well lighted. 

On December 1, an overcast day with 
, ·cry high clouds, the fumes showed 
faint brown t i nts against the cloud 
background in early forenoon. A stra­
tum of very thi n, cernlean blue fumes, 
with a faint but distinctly definet1 lim­
iting plane a t the bottom, restetl upon 
the mouutain, above about 10,000 feet. 
I n the afternoon only the south fume 
column was any lo1iger visible. This 
r ose, straight and slender, from 9000 
to 10,000 feet above the summit, and 
t here a ragged cumulus crown hung 
stationary in a streaked, wa,-y net­
work of blue haze. In the evening the 
slender fume column was faint ly il­
luminated and soon obscured by drift­
ing clouds. While this would appa r­
or:tly indicate decreasing activity, such 
an opinion must be scanned cautiously 
-for the spectacle depends very great­
ly upon meteorological conditions at 
the summit. 

On December 2, no ,iew was obtain­
ed until evening. Then, at first the sin­
gle south fnme column appeared dim­
ly lighted, almost invisible in the 
bright light of the full moon, but soon 
fumes appeared to be rising more 
copiously and more rapidly and the 
column became very brillia ntly lighted, 
as much so as at any time except on 
the nigh t of outbreak. 

T here can be no question that, so 
fa r, the most brilliant spectacle was 
afforded on the evening and night of 
the outbreak. Nevertheless i t is con­
jectured that there has been no signi­
ficant change in the intensity of the 
action i n Mokuaweoweo, but it is p rac­
t ically sure that the a1·ea of action 
has decreased, and it is highly prob· 
able that there are fewer playin~ 
fountains. But there still is a magni­
ficent scene to be observed at close 
hand in the great caldera. 
Observations at Halemaumau 

On November 25, the molten surf ace 
was approximately 25 feet below the 
floor of the pit. The relati,·ely vigor­
ous surface action so common of late 
was going on-both t raveling fountains, 

or better, migratiDg boiling places, were 
moving, and born crusts were streamjng, 
towanl the northeast wall a nc1 the east 
cove. T here w:is much activity in the 
south and east coves and around the 
site 0£ '' Old Faithful.' ' T he noise was 
like that of heavy surf . During a couple 
of hours the smface rose foui- or five 
feet . 

On November 26, iu the late forenoon 
the molten sul'face was about ten feet 
below the floor and exhibited rapid 
streaming of torn crusts around the 
bend, where the two anns of the lake 
join, towarcl the wall under the north­
east. Boiling action was vigorous in 
many parts of the lake. T he no1-thwest 
pool was very active and the west cone 
was blowing Yery loudly. · 

On November 27, t he conditions of 
surface activity were practical ly unchang· 
ed. The fumes rising near the east mar­
gin were exceptionally sha1·p. Wherever 
Yigorous fountain action was going on, 
particularly under the cliff margin in the 
small arm of the lake near its south· 
east end, there was much splashing of 
molten spray with spinning of Pele's 
hair. Streaming in both arms was to­
ward this place of fountaining. Sub· 
ordinate strong fonntain action was going 
on under the central part of the nor th 
margin of the main arm and there was 
subordinate streaming toward this place. 
The northwest pool was relatively slug· 
gish. The molten smface was from ten 
to fifteen feet below the floor. 

On November 28 a very heavy rain 
pre,·ented observation. 

On November 29, the molten surface 
had sunk to twenty-five or thir ty feet 
below the floor . The encircling spatter 
margin, seen clearly for t he first time 
recently, was built up surprisingly lit­
tle. '£he configuration of the lake re­
mained unchanged. T he sul'face action 
was somewhat less vigorous than on the 
twenty-seventh. Slow streaming with 
slow tearing of the crusts was goiDg on 
as then. Later this streaming became 
more rapid. At one time a spasmodic 
breakup of the entire crusted lake oc­
curred, almost explosive in character, ac­
companied by a foot or two of sudden 
sinki ng and a dull, explosive splashing 
sound. A few minutes of except ionally 
vigorous surface action ensued. Foun· 
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tain action with great spattering was 
most vigorous under the cli ff margin of 
the smaller arm of the Jake near its 
southeast encl. At Jong, irregular inter­
vals a harsh blast was blown by the 
westernmost of the high south cones. 
Blue flames were playing from the cones. 
The sound like that of heavy surf was 
continuous. 

On November 30 no change worthy 
of description was observed. 

On December 1 the streaming was 
frequently changing in direction, and 
was taking place in seYeral directions 
simultaneously in different parts of 
both arms of the lake. Fountains were 
flinging spatter vigorously, particularly 
at the east margin of the east cove. 
The molten surface had risen slightly, 
being from fifteen to twenty-five feet 
below the floor. 

On December 2 it was observed that 
two flows had occurred on the floor. 
One had burst out from under the cliff 
wall at the west end of the pit, beyond, 
the west cones, and flowed along the 
west and north margins of the pit along 
the cliff wall as far as the talus heap 
below the north station. When seen 
i t had crusted over, but :was still issu­
ing sluggishly from the source. The 
fresh lava shone through numerous 
craeks in the surface of the flow. This 
flow had gone partly into the open pool 
at the northwest. This was now more 
sluggish than usual. On the cliff side 
the pool seemed to be nearly le,el with 
the floor, but the walls toward the cen: 

TECHNOLOGY STATION, December 
10.-During the past week the visible 
glow and fume column on Mauna Loa 
has ceased to appear, and Kilauea bas 
increased its area of liquid lava and 
shows rise by survey on December 9. 
Kilauea is very a ctive and a splendid 
spectacle, a.s was expected for this sea­
son of approach to the solstice. The 
ilentb of the lava surface is 446 feet 
below the rim. 

}'rom the obserYatory on December 3 
in the evening Mauna Loa cleared un­
der high clouds, showing a single smoke 
rfl]u.mn more voluminous than on pro.:­
vi,-.u~ days and more spectacularly illu­
minated. December 4 and 5 there was 
rain, but a faint diffused illumination 
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ter were from six to ten feet high. 
T he north boiling pot had enlarged al­
most to a small pool. The second small 
flow, originating near the cliff margin 
somewhere near the east cove (t.he 
origin being continuously bidden by 
fumes), had also worked along the 
northeast margin of the pit as fa r as 
the talus heap under the north station. 
This talus heap was all that had pre­
ventecl the meeting of the two flows. 
The molten surface of the lake was 
somewhat higher than on December 1, 
but no numerical estimate was made 
because there was always a veil of 
thin fumes. The general a ctivity had 
slightly incr eased, and much spatter 
was being flung from the fountains, 
particularly that under the cliff wall 
in the east cove. 

The sound, of rock cracking from 
beat was heard at intervals, presum­
ably from the fresh flows. Blue flames 
were flaring, even from one cone al­
most submerged by the western flow. 
There was the noise of heavy surf. On 
one occasion the fountain action under 
the northeast wall was so violent that 
a pronounced vibration of the rock was 
perceptible at the Old Rest House. 

During the week there has been no 
opportunity for the making of an ob­
servation for the correction of time. 
I n consequence of this and of unusual 
pressure of routine, no r eport from the 
Whitney Laboratory of Seismology can 
be included in this report. 

H. O. WOOD, Associate. 

of the cloud cap was Eeen at night. De­
cember 6, at half-past nine p. m ., i\Iauna 
Loa cleared off, showing a single slender 
column of fume with orange light of 
about the same color as Halemaumau, 
rising rapidly in puffs discernible even 
at this g reat distance (twenty-two 
mileE) to a height of about 6000 feet, 
and there spreading into a diffuse mush­
room 01· balloon of thin Yapor, illumined 
rudely. T he topmost detectable glow 
reached to at least 10,000 feet above the 
summit. The next morning, Monday, 
December 7, at eight a. m., Manna Loa 
was revealed with a wide snow cap, anrl 
from its middle rose a very slender 
column of white vapor, diffused above 
into a b luish haze. On the next morn-



ing, December 8, the mountain was bril­
liantly clear and showed not tho faint·· 
test trace of a fume column, and there 
was no night glow seen, though · tho 
mountain was clear at 4 a. m., Decem­
ber 10. 

lialemanmau on December 4, from 
four forty-five to five forty-five p. m., 
was a remar-kable spectacle from the 
north west and west stations. Thero 
wore the main lake, the east arm along 
the northeast wall, coYes south and 
southeast, the outlying pond along the 
wall northwest, moYing glowing flows 
from this region along the north wall 
at its base, glowing aud hissing cones 
on the west floor and in the southwest 
talus, and at the wall end of the south· 
east cone a splashin~ pot bad opened 
within the rock gash 1n the wall, which 
had been for so long the high east 
chimney. The lava in the pot appeared 
to be at the lake le,·el. .A.t first there 
was a crust separating the east arm 
from the main lake. About fi,·e twenty 
o'clock this broke up and great ac­
tiYity ensued with westward stream· 
ing, and the surface of the northwest 
pond was seen to be broken up also into 
vigorous surface action. The small flow 
in progress alon!!' tho northeast marJ!in 
of tho pit exhibited glowing cracks. 
Sboro bombardment with spatter was 
!!'Oing on on the north side of the main 
lako, in the south co,·c and on the east 
side of tho east arm. The inner portion 
of tho northeast arm was crusted o,·er 
more than of late, but otherwise the 
surface action was more intense. Thero 
"ere the usual surf noises, a steady, 
)larsh blowing from the west cones, anrl 
one of the latter was an open pot with 
surging magma. There appeared to be 
further collapse of the floor north, away 
from the pit margin, leaYing a gulf be­
'ween the floor block and the wall 
strata, on the northeast and north sicles. 
A broad blue flame banner was playing 
from the entrance to the east chimney 
pot. 

December 5, three to four p. m., the 
lake was about fi,·e feet below the floor, 
streaming westward around the benil 
from the east arm into the main lake. 
Jets of spray shot high in the south 
rove. The northwest pond was stream­
ing eastward, with a fh·e-foot wall over­
hanging it on the side toward the lake. 
The west cones and a cone fifty feet 
up the southwest talus were blowing 

out spurts of liquid Ja,·a. The south­
west cone made a loud blast with every 
spurt. 'fhe northwest pout.I was also 
spattering its bank. 

December 6, at throe-thirty p. m., lava 
had been rising through the west cone~ 
to such extent that a long new steel­
colored flow flowed the whole south­
west border of the floor from west to 
east, reaching to a point under tho 
south station, where it surrounded the 
old sou th cone on the border of the 
floor. It was more than 500 foot long. 
The floor bas 1·eceded from the east 
wall and in the rrac~ or gully so formed 
the lake has undermined the wall ancl 
poured small festooned flows ten feet 
below the floor le,-el. A torrent was 
pouring from the east arm into the 
main pool, and the streaming was west­
ward and to places of bombardment 
north and south. The southeast cone 
was crusted oYer, but the east chimney 
pot at its end was spattering. The east 
arm was partially blanketed, and its 
walls appeared higher than. those of the 
lake, which on this day were about ten 
feet high. There was a g lowing cone 
on the floor at the west encl of the lake, 
ancl smoke from cracks in tho floor 
north and south, and within tho new 
flow there were glowing cracks and the 
west cones were flaming. The north• 
west pond was streaming eastward. 
The lake was plashing and a sharp 
puffing no;se came occasionally from the 
high southwest cone. 

On the afternoon of December 7 the 
most-significant change was further col· 
lapse of a marginal area of the floor 
north, making a trench between the 
east arm and the northwest pond, tho 
floor block between this trench and tho 
middle of the pit being upraised and 
tilted toward the lake. New glowing 
laYa occupied part of this trench. The 
north pot was almost choked and the 
northwest pond sluggish and acti,·e by 
turns. The southwest cone was spurt­
inl? a little regularly. There ~ms heavy 
and steady fountain action near the 
east bend, near Old Faithful. in the mid­
dle of the lake, and in the south cone. 
The lake was about ten feet below its 
margin. 

December 8, at 5 p. m., the lake had 
sunk r.o that the cliff around it was 
fully thirty feet high. This had nearly 
cut off the east arm from the main pool, 
revealing a promontory protruding from 
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the upturned central floo r block into 
the east arm. A narrow cascade poul'ecl 
from the cast arm into the Jake. There 
were crusts on the pool wh ich broke, 
up from time to time. A lava curtain 
with a slot in it hacl formeil before a 
grotto at the northwest encl of the main 
lake. Old Faithful was spattering vio­
lently . The streaming changed direction 
so as to run in three directions from a 
middle point east of old Faithful. Thil 
noise was of plashing with puffs from 
the southwest cone. 

December 9 I made a sun-ey of the 
lake about three p. m. ancl obtained 
some unusual Yiews of the floor from 
the southwest and west stations, owing 
to a southerly wind. The north side of 
the main lake was 446 feet below the 
southwest station; the high pinnacle of 
upturned floor nol'th of it 388 feet down; 
the floor level at the west cones 434 
feet; the east end of the nol'thwest 
pond 441 feet; and the floor level above 
the west encl of the lake 440 feet. 

The most striking feature of these 
measurements, which also "-as obvious 
to the eye from these points of view, 
is t he upturned rock pinnacle, now fifty­
eight feet high abo,·e the lake, con­
structed of the northern half of the 
floor, which has been bot1:iy upheavecl 
on the pit margin side, lea,·ing a trench 
between it and the wall, and a pro-

nounced slope towards the lake. This 
mass :t ppears to be becoming a large 
island, and will do so if the lake 1·iscs 
fifteen feet higher. 

'rhere were new small flows trickling 
east from the west cones and from 
overflow of the northwest pond west­
" ·ard. The streaming in the lake was 
westward and the pool was only six feet 
below its rim. Rapid rising had taken 
place since the preYious day. Smoke 
was rising from c1·acks in the ti! tecl 
block of floor. The border talus is con­
sumed and buried east, north and west; 
the southeast talus fumarole has clwin­
dlecl, and dense white fume clouds are 
rising from talus fumaroles south and 
southwest. The 1912 sloping bench still 
persists 250 feet above the lake south­
west, and a remnant of the sLxty-foot 
bench clings to the wall under the south 
station. At the west and east encl of 
the floor the walls of Halemaumau ha,e 
steepened as the result of undermining 
by the lava, and the fresh raw rock 
shows some white bodies, more or less 
rectaugulal' in section, which appear to 
be a different rock from t he olcl laYa 
flows, aucl possibly intrusive. 

The length of t he lake by measure­
ment east-west is 435 feet, ancl of the 
floor 7 50 feet. 

T. A. JAGGER JR., Director. 

- ------·-+·----------

THE OUTBREAK OF MAUNA LOA. 
The scientific staff of the Hawaiian 

Volcano Observatory has been await­
ing an eruption of Mauna Loa since 
1911. On October 21 of that year the 
writer recorded this expectati on and 
t he statistical data on which it was 
based, as follows:* 

"It is fair to expect that }.fauna 
Loa will renew activity with a lava 
pool at t he Mokuaweoweo center, and 
without flows at first, before F ebruary 
1, 1915. After lakings ancl fountains, 
w ith intervals of retirement of the 
lava, one outflow is e::1.1>ectable in the 
course of the five years fo])owing the 
outbreak (average duration since 1868). 

'' As the last flow in 1907 was to 
the south, the next •by the law of 

alternation, which has held since 186 , 
should be on the north side of the 
mountain. These north flows have not 
commonly been accompanied by strong 
earthquakes. As the flows on each side, 
north ancl south, have been progres­
sively higher since 1868, ancl there is 
no sign 'of collapse like that which led 
to the 1868 crisis, the new flow on the 
north side may be expected at a higher 
level t han the Dewey crater of 1899. 
Thus the flow may be lookeclr for some­
where near t he high crater of 1843 
northeast, or near the vent of 1859 on 
t he northwest slope.'' 

In accordance with such precedent 
the great lava fountain appeared in tho 
summit crater on Thanksgiving Eve, 
November 25, 1914, about three-forty-

*Report of the Hawaiian Volcano Observatory, January-March, 1912, Mass. 
Inst. Tech., Boston. Also Chamber ofCommerce Annual, Honolulu, 1912. 
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five p. m., Hawaiian Standard Time. 
This date b1·ings to a close an interval 
of repose which in length is within 
two months of equaling the maximum 
recorded interval of the last half cen• 
t ury, namely, the eight years from 1888 
to 1895 inclusive. At that time, as at 
present, the long repose period followed 
one of the southern outflows. The sum­
mit outbreak of April, 1896, inaugu­
rated an active epoch which culminateclJ 
in the northern outflow of July 4, 1899. 

The four seismographs of the Whit­
ney Laborntory of Seismology of the 
Massachusetts Institute of Technology, 
in charge of H . 0. Wood, in the base­
ment of the obser vatory, have abun­
dantly recorded a seismic prelude to 
this eruption, fifty-six earthquakes, all 
but one local, being registered in the 
twenty-one days preceding the out­
break . 

Moreover, throughout the year there 
have been strong recurrent seismic 
spasms, sometimes accompanied by 
strongly felt shocks, especially in the 
region of the Mauna Loa longitudinal 
axis. The seismic activity of the 
a•bove mentioned twenty-one days was 
greater than any similar periodJ of the 
last three years. 

On November 25, in the early after­
noon there were eight 01· more shocks, 
beginning shortly after noon with a 
continuous shaking, having several 
maxima, extending over several min­
utes. No shocks were registered after 
the midafternoon. These shocks at­
tracted no attention. except instru­
mentally, showing that the statements 
that the outbr eaks of Mauna Loa ar·e 
frequently unheralded by shocks of 
earthquake are loose assertions and re­
fer only to earthquakes of perceptible 
rnagui tude. The action of the instru­
ments about noon on November 25 was 
so peculiar that Mr. Wood called my 
attention to it and mentioned the prob­
ability that an outbreak of Mauna 
Loa was the cause. 

Kilauea cannot be said, to have shown 
the slightest instantaneous. sympathy 
with the Manna Loa revival. Through­
out 1914 Kilauea has gradually in­
creased in the activity of a rising Java 
column, following upon marked dor­
mancy ju 1913. As a whole the lava 
column of Kilauea rose gradually from 
]906 to 1910, its revival taking place 

just before t he culminating outflow of 
Mauna Loa in 1907. 

In the winters of 1910 and 1912 the 
Kilauea lava column rose to within 
sixty feet of the rim of the Halemau­
mau cone, but did not overflow. Since 
1912 tbe lava has gradually receded, 
and even now, while brilliant, is very 
low, 460 feet below the rim. 

'.l.'here were thus three years of rise, 
two years of high level and, three years 
of subsidence in Kilauea, with minor 
semi-annual and monthly fluctuations. 
And this term of eight years checks 
closely with the repose period of Manna 
Loa. If the lava of Kilauea disappears 
in 1915, and during the term of the 
active epoch of Manna Loa remains 
dormant, we may well suspect a sym­
pathy of alternation between the two 
volcanoes. 

During the week of November 15, 
1914, Mr. Conant of Kona, with Charles 
Ka as guide, went to t he summit cra­
ter of Mauna Loa, Mokuaweoweo, and 
found conditions as usual, the 1907 cone 
on the floor of the crater just as H has 
been in the last eight years, with a 
few sulphur ous cracks Yaporing on the 
floor near the cone. Therefore in the 
week before the outbreak there was no 
significant visible change. 

At the obserYatory notes have been 
kept for months past on the appeara11co 
of iMauna Loa, not a trace of vapor 
being seen above Mokuaweoweo. From 
time to time since 1912 high, thin, vapor 
columns have been recorded, rising sev­
eral hundr ed feet above t[uee old cone­
lets on the northeast rift line of tho 
mountain, t he highest of many such 
cones which appear in profile from the 
observatory, and about in the position 
where the next flow might be expected. 
This local ity exhibited five vapor jets 
on the evening of December 1, 1914, 
but it has not been especially active 
this year. 

On the afternoon of November 25, 
1914, Wednesday, shortly before fom 
o'clock, the observatory was envelopecl 
in a drizzling mist, but at Pahala, on 
the southern flank of Mauna Loa, the 
summit was clearly seen, and a column 
of white vapor suddenly rose from the 
JJOrth side of the summit; then foun 
other columns rose in rapid succession 
beside it ancl next south of it, occupy­
i ng apparently an arc of the mountain 
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top about equal to the diameter of the 
main Mokuaweoweo basin. There waB 
no noise and no earthquake. 

When darkness came the fume col­
i;mns were brilliantly lighted from be­
low, and th en there was some good 
seeing from the observatory on K ilauea. 
The slender vapor stems over Mauna 
Loa reflected bright yellow light from 
what must have been immense f oun­
tains of lava below, and they made 
collectively a wide trunk for a spread­
ing mushroom of vapor above. 

The night was moonlit, and a photo­
graph was made by the writer from 
the gravel fiats east of Kilauea near 
Keanakakoi crater, looking westward 

across Halemaumau at Mauna Loa. 
This was made with Zeiss Tessar F 6 . 3. 
Wratten panchromatic plate, exposed 
twen ty-five minutes, beginning at mid• 
r,ight. It shows the Kilauea fume cloud 
below on the right, blown toward the 
left with the trade wind. Right over 
it is t he great "pino" or pine tree 
of smoke rising above Manna Loa, a nd 
t he pr ofile of both domes is shown in 
the volcanic glare. 

The Mauna Loa column, twenty-two 
miles away, rises i n still air from its 
high base (13,675 feet, 4168 meters), 
and spreads a bove into a diffuse table 
of fume. In t he sky on the left iB 
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a glare made by the track of the 
moon. 

Kilauea was very active and made 
a bright reddish glow on its fume cloud, 
but t he Mauna Loa column appeared 
almost silvery in its whiteness by con­
trast. The wri ter would judge the color 
to have been the yellow resembling a 
coal-gas flame. 

The Mauna Loa column was made up 
of from four to six thin, wavy strands, 
apparently separate fume jets above 
separate fountains, appearing almost 
stationary at the great distance of ob­
senation. One strand, to the right 
(north), maintained its distance from 
the others, so as to leave a dark belt 

of sky beyond between i t and them, 
which shows even in the photograph. 

T his first night was unquestionably 
the most brilliant, and up to the present 
(December 10) represented the maxi­
mum fountain activity. On the night 
of November 27 the summit was clearly 
seen from Puu Lehua, on the northwest 
slope, by the writer, when the bright­
est column rose from the south side 
of the band and there was a secondary 
smoky strand on the north side with a 
dark zone in between, and the color 
was orange. 

Fortunately, in view of the stormy 
weather which followed, an ascent was 
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made by two good observers, Messrs. 
Leslie Forrest and L. C. Palmer, from 
Pahala on the evening of November 
27, and they spent the night on the 
edge of Mokuaweoweo southeast near 
the Wilkes station. I am indebted! to 
these gentlemen for the following de­
scription and the accompanying plan. 
They reached the r im in the early eve­
ning, watched the fountains off and on 
all night, and returned down the moun­
tain next morning. The activity was 
confined to the main central basin of 
Mokuaweo'l\·eo, _where a n elongate area 
of new Java overspread the middle part 
of the floor i n a northeast-southwest 
direction and seemed to oYerlap the 
northern lunate platform of the Alex­
ander map. Mr. Palmer did not see 
the remnant of that platform at all. 
This new lava was an elongate foun­
taining pool at t he son th, and appar­
e nt ly oYerflows on the floor at the west 
and north. 

There wer e eight main fountains, 
mostly playing continuously, th e sou th­
ernmost a tremendous sheet fountain, 
est imated 150 feet wide, apparently 
playing above a north-south crack 
which determined its elongate charac­
t er. As seen from the east it varied 
in width (length) like a flickering 
flame on a ragged, flat lamp wick, but 
played, eontinuously to heights esti­
mated between 300 and 400 feet. The 
height was estimated by comparison 
with t he west wall behind it. 

The other fountains were lower, forty 
to :fifty feet high, the southern ones 
having in part the character of shore 
jets working in grottoes. Several 
mounds had been built up by spatter, 
and some of the fountains were con­
cealed behind these mounds, or possibly 
within them. 

'At F2 (see diagram) was a spasmodic 
fountain which erupted at varying in­
tervals, sometimes ten minutes, som!l• 
t imes an hour or more, resembling a 
:fiery flower pot, and• shooting up to 
heights estimated at 200 feet. 

The new lava flows glowed from time 
to t ime, especially between two and 
four a. m. November 28, when there 
was general r ecrudescence. There was 
white vapor on th e south lunate plat­
form and all around the northern end 
of the lava field. In the greater foun• 
tains the lava jets reached the curved 

upper limits of their t rajectories st ill 
red and blackened in their d'Ownward 
eourse. 

The following is the text of Mr. 
P almer's description of the sketch­
map: 

''If the south ern platform is 550 
feet down (Alexander), the lake of 
lava must h ave been about 600 feet 
below the top of the mountain. Circles 
are fountains (F ) . 'M' are mounds 
with fountains 1back of them or else 
cones with fire coming through them. 
(Mr. Palmer identified no definite 
flames.) I could not tell at night, 
and by morning t here didi not · seem 
to be any lava eoming over them a t 
all. 

"Fl is a large fountain, varying in 
width as it sometimes included a small 
fount~in to the south; about 150 feet 
was the average width, but that i s only 
a guess. The great fountain . played 
continuously ab out half the height of 
the west wall of the crater, sometimes 
higher, particularly between two and 
four a. m., when it must have reached 
a height two-thirds or three-quarters 
that of the west cliff. 

· 'F2 is a fountain which sent up a 
single column of lava at inegular inter­
vals not as high as Fl. '' S'' is steam 
oi· v'apor. Most of the night there was 
black crust over most of the lava area, 
but towards morning, between two and 
four, it disappeared, particularly in the 
northern part, where the surface was a ll 
red for a while, but by daylight i t 
looked black again. Between the lake 
and the east wall (x), the lava was', the 
same level as the lake, but black, ex­
cept that a little fire showed through 
at x. " 

'l'he next night, November 28, the 
writer 's party reached the summit a rea, 
but were clriYen back by a severe sleet 
storm. In camp, at a distance of about 
three miles from Mokuaweoweo west, 
d istinct rumbling could be heard from 
the crater at intervals, resembling the 
rumbling heard at Kilauea during ac­
t iYity, a few f eet back from the edge of 
Halemaumau. Messrs. Palmer anu For­
rest on the previous nigh t described the 
noises of the fountains as heard at 
about one mile distant from the east 
r im as rumbling a nd splashing, but not 
very loud or different from the sounds 
usually heard at Kilauea. 



0 1poe 
• t 

X--Glowed a, little. F- Fountains. 
L-New lava, mostly flows. S-Steam (white vapor). 
EE'-Edge ot' distinct pool. M-Mounds. 
F '-Large fountain. F2-Irregular fountain. 

Outline of Mok:uaweoweo, November 27-28, 1914. Sketched by L. C. Palmer from 
the J. M. Alexander map of 1885. 
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Stormy weather followed and covered 
th e. sammit area and the floor of the 
crater with ice and snow. A second 
varty, consisting o.r Charles Ka, Ha­
waiian guide, and an assistant, was sen t 
up by the writer December 3, 1914, t:i 
1·t'eover abandoned camp equipmePt. 
They reported four fountains in tit,~ 
sruthern part of the crater, the nortb­
t'rnmost the largest, t.ne whole four cor­
responding in podtion with the laq_N 
foi,rntain Fl of No,-ember 2i. Such 
dwindling corresponds with the appear­
ance from below. Ka saw the mounds, 
and identified the cone of 1907 as still 
in place in the western part of the 
crater. Ile described t he entire eastern 
half of the crater and the eastern 
plateau as plastered with heavy ice. He 
saw Yery little smoke. 

December 6, from the obserYatory at 
Kilauea at 10 p. m., the summit of 
Nauna Loa was clear, with only a single 
slender ,·apor column rising and spread­
ing at a height of perhaps 7000 feet 
aboYe the summit into a thin illumi­
nated balloon of flame. The color of 
the light was orange. 

On the morning of December 7, 
Manna Loa was capped with snow a nd 
a t hin faint column of fume coui'ci be 
seen widening above into Yery tenuous 
blue films in the upper a tmosphere. 
The smoke has the same quality as that 
from Kilauea, brown in transmitted 
light aud blue in reflected light. It is 
nndoubtedly sulphurous. but as yet its 
odor has not been perceiYed by any one. 

Ou the moming of December 8 the 
weather was brilliantly clear ancl not 
the faintest trace of a fume column over 
Mokuaweoweo could be detected with 
powerful glasses. There was a snow 
cap on the mountain and heavy masses 
of snow on the summit cones of Mauna 
Kea. December 9 also reYealed the 
s11.mmi t of Manna Loa in the morning 
free from fumes. In the nights of De­
cember 7 and 8 Mauua Loa was con­
cealed by clouds. 

This morning, December 10, in the 
darkness of 4 a. m ., Mauna Loa was 
clear, without any t race of glow on the 
summit. 

T here has been much talk about a 
lava flow. As shown in the first para­
g raph of this ar ticle, t he lava flow of 
this period of activity of Manna Loa 
may break out at any time in the next 

fiye years and it is likely to emerge on 
the Hilo side. Because the summit 
fountains cease activity, as they may do 
soon, it i s no sign that the eruption is· 
ended. The eruption will not be fin­
ished until a flow floods the mountain 
slope and so relieves the accumulated 
gas and laYa pressure within. The con­
ditions of the beginning of this eruptive 
epoch closely resemble those of 1896, 
,Yhich culminated in the Dewey Crater 
flow of 1899. 

Whether the flow will menace Hilo or 
Koua no one can say, but we Americans 
must not be behind the Japanese, as at 
Saku rajima, in our orderly preparations 
for engineering such a crisis. Governor 
Pinkham wrote as follows on the appeal 
for more funds of the Hawaiian Vol ­
cano R-esearch Association, September 
26, 1914 : "I approrn of this work, and 
of legislation providing for trail £, 
refuge houses, maps aucl scientific 
studies in the regions of act i,e laYa 
flows of hlauna Loa, with a view to 
pre,ontiug disaster, as "-ell as the acl­
Yancement of science.'' 

T he work of the observatory has no 
more than barely kept alh-e during the 
last two years owing to sho1·tage in 
fund~. It is no great burden for every 
interested pel'Son in the Islands to join 
the association at fiye dollars a year, 
and with a thousand members insteacl 
of one hundred, the scientific work 
woulcl be much more effectiYe. Further­
more, "-e want the patronage, and that 
means a subscription of from $100 t o 
$500, of eYery interested corporation 
and plantation. By '' intei·ested '' is 
meant not only those hadug business 
houses, ranches and mills in the rlan_ger 
zone, and that includes all of H ilo, 
P una, Kan and Kona, but all who are 
]JUblic-spirited enough to take au in­
terest in the efforts of a few, supported 
by an enginee,·ing school in Boston, to 
lie prepared, in the interest of science 
nncl public safety. 

We need about $3000 extra right now 
~o open a way and construct stone 
refuge houses along thP northeast :·ift 
line of Manna Loa, for i t is almost cdr­
taiu that the coming flow will bu rst out 
al,,ng that line. I have been tryi.ni; to 
get this for years, knowing the diffiflul­
tics that w oulcl con:!'rn:'t us when the 
Hnptiou came. 

I n thfl r01Jent summit founta!niug, all 
the marvelous exhibit w ~ s confined t o 



the first twenty-four hcm·s; no oPe saw 
it. For two clear, orilliant nights it 
was impossible to get ei ther hors•:s ,·r 
men who would m:l!co t h1, ascent. On 
the third night the activity harl prot>­
ably dwindl~d, acconliug to my photo­
graphic record from a c1istanre a r:.d the 
J"epor t of Forrest and Palmer, to at la,ist 
one-third of its first inten&itv. Au,l 
wht'u I !i11ally 6ot th,)re by 'l. l~ng, cir­
cuitous 1·oute, l was bafflec: :wti Je­
feated by bad weather. 

J f Hawaii wishcJ tu maintair. its rei­
ord for scientifi.: ctficionc,, in which it 
has been successful in the sut!'ar indus­
try (but pitiably unsuccc&dtii i 1. &ome 
dher lines, such a, ,•,:i;\•l 1nai11tt•nam·e, 
infant hygiene and Llai.-yi:1g), it has an 
opportunity now to <lo rm llpueh-making 
feat in science an,l en5 mNJ1·1ug; t,, call 
back a topographic [}a!·ty of th,~ U1,ited 
States Geological 6urv,iy, and c·olllplr,te 
rapidly a reconnaisance map of the 
north slope of Maun,i. Lor.; to an-,1i11t 
r, commission of 1·111;iu<'er::1 to cr,-operatl' 
with the observatory in prct•a ration for 

The following report is submitted 
from the Whitney Laboratory of Seis­
mology: 

No,·. 4, from 10:35:46 p. m. to 10:36:-
12 p. m. H. S. T. Intensity, low 11 
Cancani scale; about 35% of the mini­
mum perceptible unit. Origin distant 
about 16. miles. 

Kov. 5, from 9:00:29 p. m. to 9:02:2i 
p. m. H. S. T. Intensity, low II Can­
cani scale; about 3 % of the minimurn 
perceptible unit. Origin distant about 
13.7 miles. 

Kov. 5, from 9:04:52 p. m. to 9:06:54 
p. m. JI. S. T. Intensity, I -II (.;ancant 
scale; about 26% of the minimum per­
ceptible unit. Origin distant about 15.5 
miles. 

Nov. 6, from 3:06:33 p. m. to 3 :07:55 
p. m. H. S. T . Intensity, low I Cancani 
scale; about 8% of the minimum per­
ceptible unit. Origin distant about 13.7 
miles. 

Nov. 6, from 7:24:00 p. m. to 7:24:HI 
p. m. H. S. T. Intensity, IV Cancani 
r:cale, but not felt; about of perceptible 
magnitucle. Origin distant about 11.8 
miles. 

Nov. 7, from 6:42:59 a. m. to 6:44:26 
a . m. JI. S. T. Intensity, high I Can­
ca ni scale; about 22:5% of the minimum 

the laYa flow, making an exhaucth·e 
study and report upon probable vat!u1 
of flow, orifices of exit, past exporion,\'J 
and critical divides where defleetion 
might be accomplished artificially iu 
case ,·aluable property were menaced; 
and to appropriate money for trails and 
refuge houses so that these studies may 
be made from proper camps where sup­
plies may be stored and both animals 
and men protected from inclement 
weather. 

Whether property is enmtually en­
dangered or not, the record of complete 
pi-eparation will redound to the credit 
of the Territory or of whoever accom­
plishes the work as one of the romances 
of science, like the stor) vt the British 
engineers 111 India in preparation for 
the bursting of the Gohna dam in 1896. 

Tl,e time is now. 
The place is here. 
The opportunity will not come again 

for ten years. And scientific men, how­
e,·er willing, cannot do the work with­
out assistance and money. 

perceptible unit. Origin distant about 
32.4 miles. 

Xo,·. 7, from 10 :29:52 a. m. to 10:-
31: 00 a. m. H. . T. Intensity, mcclimu 
I Cancani sca le ; about 16% of the mini­
mum perceptible unit. Origin distant 

about 29.2 miles. 
Xo,·. 7, from 11:36:25 a. m. to 11:· 

37 :41 a . m. H. S. T. Intensity, low 11 
Cancani scale; about 30% of the mini­
mum perceptible unit. Origin distant 
about 20 miles. 

~ov. 7, from :33:25 p. m. to 8:35:06 
p. m. I-I. S. T. Intensity, high III Can­
cani scale; about 0% of the minimum 
perceptible unit. Origin distant about 
13 miles. 

Nov. , from 3:01:27 a . m. to 3:01 :4S 
a. m. H. S. T. Intensity, l ow I Cancam 
scale; about 7% of the minimum per­
ceptible unit. Origin distance indeter­
minate. 

Nov. 8, from 5:29:20 a. m. to 5:29:50 
a . m .. H. S . T . Intensity, medium I Can­
cani scale; about 12% of the minimm" 
perceptible unit. Origin distant about 
13 miles. 

Nov. 8, from 7:10:24 a. m. to 7:11:10 
a. m. H. S. T. Intensity, low I Cancani 
seale; about 6.5% of the minimum per­
ceptible unit. Origin distant about 29.2 
miles. 
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Nov. 10, from 10:41:02 a. m. to lU:-
42 :21 a. m. H. S. T. Intensity, low l 
Uancani scale; about 9.5% of the mim­
mum perceptible unit. Origin distant 
a bout ·14_3 miles. 

Nov. 10, from 6 :42:33 p . m. to 6:43:-
p. m. H. S. T. Intensity, low I Cancam 
scale· about 10% of the minimum per­
ceptible unit. Origin distant about 19.3 
miles. 

Nov. 10, from 6:43:13 p. m. to 6:44:46 
p. m. H. ::,. T. Intensity, low II Uan­
cani scale; about 30% of the minimum 
perceptible unit. Origin distant about 
~O miles. 

Nov. 10, from 11:38:43 p. m. to 11:• 
40:33 p. m. H. S. T. Intensity, low IIl 
I.Jancani scale; about 60% of the mini­
mum perceptible unit. Origin close at 
hand, but distance indetermina te. A 
f elt shock. 

Nov. 11, from 8 :25:00 a. m. to 8 :25 :3\l 
a. m. H. S. T. Intensity, medium I1 
Cancani scale; about 37% of the mini• 
mum perceptible unit. Origin distant 
about 13 miles. 

Nov. 13, from 1:34:42 p. m. to 1 :36:10 
p. m. H. S. T. Intensity, high I Can• 
cani scale; about 24% of the minimum 
perceptible unit. Origin clistant 10.6 
miles. 

Nov. 13, from 7:57 :36 p. m. to 7:59:46 
p. m. H. S. T. Intensity, low IV Can­
cani scale, but not reported as felt. 
From 120% to 160% of the minimum 
perceptible unit. Orig in distant about 
15.5 miles. 

Nov. 13, from 11:20 :33 p. m. to 11:-
21: 35 p. m. H. S. T . Intensity, III-IV 
Cancani scale; about the minimum per­
ceptible unit, but not reported as felt. 
Origin distance indeterminate. 

Nov. 15, from 12:50:39 p. m. (noon) 
to 12:53:29 p. m. H. S. T. Intensity, 
low I V Cancani scale ; felt gently. 
About 220% of the minimum perceptible 
unit. Origin distant about 11.7 miles. 

Nov. 16, from 1:23 :01 p. m. to 1:24:3!/ 
p. m. H. S. T. Intensity, low III Can­
cani scale; about 55% of the minimum 
perceptible unit. Origin distant about 
·20 miles. 

N ov. 17, from 3:12:29 a. m. to 3:13:15 
a. m. H . S. T. Intensity, low I V Can­
cani scale; about 110% of the minimum 
perceptible unit, but not reported as 
felt. Origin distance indeterminate. 

N ov. 17, from 7 :29 :00 a. m. to 7:29:15 
a. m. H. S. T. Intensity, low II Can­
cani scale; about 35% of the minimum 
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perceptible unit. Origin distant about 
13 miles. 

Nov. 17, from 5:44:44 p. m. to 5 :46:15 
p. m. H. S. T. Intensity, high II Cau-­
cani scale; about 42% of the minimum 
perceptible unit. Origin q.istant about 
14.3 miles. 

N ov. 17, from 8 :30:15 p. m. to 8 :30:4(i 
p. m. H. S. •r. Intensity, medium I Can ­
cani scale; about 12% of the minimum 
perceptible unit. Origin distance inde­
terminate. 

N ov. 18, from 9 :40 :25 a . m. to 9:41:17 
a. m. H. S. T. Intensity, medium I Can­
cani scale; about 16% of the minimum­
perceptible uni t . Origin distant about 
15.5 miles .. 

N ov. 18, from 11:15:36 a . m. to 11:-
17 :07 a. 111. H. S. T. Intensity, low 11 
Cancani scale; about 30% of the rnini­
mttm perceptible unit. Origin distant 
about 20.3 miles. 

Nov. 18, from 1:43:08 p. m. to 1:44:10 
p. m. H. S. T. Intensity, I-II Cancam 
scale; about 25% of the minimum per­
ceptible unit. Origin distant about l <I 
miles. 

Nov. 18, from 4:37:30 p. m. to 4.:38 :5ii 
p. m. H. S. T. I ntensity, medium J 
Cancani scale; about 19% of the miHi­
n,um perceptible unit. Origin distant 
iLbout J 6.2 miles. 

N ov. 19, from 2 :31 :45 a . m. to 2 :32 :34 
a. m. H. S. T . Intensity, medium I Can­
cani scale; about 19% of the minimum 
perceptible unit. O,·igin distant about 
10.5 miles. 

Nov. 19, from 2:44:03 a . m. to 2:44:!:>:& 
a. m. H . S. T. Intensity, high II Can­
cani scale· about 40% of the minimum 
perceptibl~ unit. Origin distant about 
10.6 miles. 

Nov. 19, from 4 :46:17 p. m. to 4:46:45 
p. 111. H. S. T.. Intensity, medium IV 
Cancani scale, but neither felt nor per­
ceptible owing to the smallness of the 
amplitude. Acceleration measures 280% 
of the value of the ordinary minimum 
perceptiule unit. Origin distant 5.3 
miles. 

Nov. 19, from 7:17 :27 p. m. to 7 :19:01 
p . 111. H. S. T. I ntensity, medium I Can­
cani scale; about 17.5% of the minimum 
perceptible unit. Origin distant 13 
miles. 

Nov. 19, from 8 :06 :36 p. m. to 8 :08 :03 
p. m. H. S. T. Intensity, low III Can­
cani scale; about 70% of the minimum 
perceptible unit. Origin distan t about 
10 miles. 



Xo,·. 19, from :09:0 p. m. to 8:09 :52 
p. m. H . .S. T . Intensity, low 111 Cau­
cani scale; about 'tUo/o OI the minimum 
perceptible unit. Origin distance inae­
iermrna te .. 

i'\o,·. l:!O, from 3 :09:41 a. m. to 3:10:40 
a. 111. H . ::;_ '1'. Intensity, low l Cancani 

. scale; about 6.5% of the minimum per­
ceptiole unit. Origin distance indeter­
mrnate . 

.Nov. 20, from 3:13:14 a. m. to 3:14:13 
a. m. H. is. 'l'. Intensity, low I Uancam 
scale; about 5% of the minimum per­
ceptible unit. Origin distance in<leter­
mrnte. 

Nov. 20, from 3:44:17 a . m. to 3:45:l!3 
a. m. IL S. T. Intensity, low I Gau­
cam scale; about 4% of the minimum 
perceptible unit. Origin distance inde­
tel'minate. 

Nov. 20, from 3:54:44 a. m. to 3:55:57 
a. m. H. S. T. Intensity, medium I 
Uancani scale; about 18% of the mini­
mum perceptible unit. Origin distant 
about 20 miles. 

Nov. 20, from 6:11:02 a. m. to 6:12:36 
a. m. H. S. 'l'. Intensity, I-11 Cancani 
scale; about 2i% of the minimum per­
ceptible unit. Origin distant about 4.l) 
miles. 

Nov. 20, from 6:15:13 a. m. to 6:16 :15 
a. m. H. S. T. Intensity, low I Gan­
cani scale; about 6.5% of the minimum 
perceptible unit. Origin distance inde­
terminate. 

Nov. 20, from 10 :27:13 a . m. to HJ:-
27 :55 a. m. H. S. T. Intensity, low I 
Cancani scale; about 6.5% of the mini­
mum perceptible unit. Origin distant 
about 18.3 miles. 

Nov. 20, from 11:46:08 a . m. to 11:-
46:31 a . m. H. S. T. Intensity, 1-II 
Cancani scale; about 30% of the mim­
mum perceptible unit. Origin distancto 
indeterminate. 

N ov. 20, from 1:48 :41 p. ·m. to 1:49:16 
p . m .. H. S. T. Intensity, high II Can­
cani scale; about 45% of the minimum 
perceptible unit. Origin distant about 
18.6 miles. 

Nov. 20, from 5:39:01 p. m. to 5:39:42 
p. m. H. S. T. Intensity, II-ill Cancani 
scale; about half the minimum percepti­
ble unit. Origin distant about 12.4 
miles. 

Nov. 21, from 4:00 :17 p. m. to 4:01:37 
p. m. H. S. T. Intensity, Ill-IV Can­
cani s~le, but not felt; about the mini­
mum perceptible unit. Origin distant 
about 14.3 miles. 

No,·. 21, from 6 :03:25 p . m. to 6:05:27 

p. m. H. S. 'l'. Intensity, high III Can­
cani scale; about 90% of the minimuu, 
perceptible unit. 01'igin distant about 
13 miles. 

Nov. 22, from 3:56:40 a. m. to 3:57 :30 
a. m. H. S. T. Intensity, low I Cancam 
scale; about 7% of the minimum pel'- • 
ceptible unit. Origin distance indeter­
minate. 

Nov. 22, from 11:55:56 p. m. to ll :-
56:10 p. m. H. S. T . Intensity, high II 
Cancani scale; about 45% of the mini­
mum perceptible unit. Origin distance 
indeterminate. 

No,·. 23, from 6:23:29 a. m. to 6 :24:58 
a. m. H. S. 'l'. Intensity, high I Can­
cani scale; about 20% of the minimum 
perceptible unit. Origin distant about 
32 miles. 

ov. 23, from 10 :11:07 p. rn. to 10:-
11 :20 p. m. H. S. T . Intensity, I-II Cau­
cani scale; about 25% of the minimum 
perceptible unit. Origin distance inde­
terminate. 

Nov. 23, from 11 :30 :05 p. m. to 11:-
30:50 p. m. H. S. T. Intensity, low J 
Cancani scale; about 6.5% of the mini­
mum perceptible unit. Origin cl istancc 
indeterminate. 

NoY. 24, from 1:32:51 a . rn. to 2:23: 
pins a. rn. H. S. T. A teleseism of 
moderate energy, probably, at its origin 
a weak shock of the strong class. The 
technical phase-times follow-eP 1 :32: 
51 a . m., eS 1:37:31 a. m., iLM 1:40:47 
a . m., M 1:47:37 a. m ., C 1:43: plu~, 
F 2:23: plus. All these are girnn here 
in Hawaiian Standard Time. To reduce 
to Greenwich 'l'ime add 10 hours and 
30 minutes. Owing to s trong micro­
seismic waves it was difficult and uncer­
tain work fixing upon the times of be­
ginning of the fore-phases. Consequent­
ly the distance of the origin is in some 
doubt. The best approximation makes 
it a little over 1800 miles. The record 
of the chief phase was sharply written, 
but with a small amplitude, indicating 
only moderate energy, for a shock of 
the s trong class, at the origin. 

Nov. 24, from 9:53:47 a. m. to 9:55:05 
a. rn. H. S. T. Intensity, high III Cau­
cani scale; about 83% of the minimum 
perceptible unit. Origin distant about 
l O miles. 

N ov. 24, from 9:57:38 a . m. to 9:58:02 
a . m. H. S. T. Intensity, low I Can­
cani scale; about 6.5% of the minimum 
perceptible unit. Origin d istance inde­
terminate. 

H. 0. WOOD, Associate. 
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HA. W ,J.Ild.N VOLO,J.N:J RESEARCH A.SSO­
Old.'1.'lON. 

This society is a voluntary one, made up of 
■ubscribers to scientific work which is being 
executed by the Massachusetts Institute of 
Technology. 

In 1913 there were 26 subscribers in Hawaii 
and Massachusetts, firms and individuals. A 
,group of firms and J)er~ons _in Hilo bu_ill the 
main observatory building m the spring of 
1912. Publications to date have been weekly 
reports since the summer of 1911, a memoir 
by Daly in the Proceedings o! American 
Academy o! Arts and Sciences in 1911, articles 
by the director in the Technology Review 1911 
and the Honolulu Chamber o! Commerce An­
nual 1912, articles by H. 0. Wood in tbe 
Bulletin of the Seismological Society of 
America, and articles by P erret in the Ameri• 
can Journal of Science. The Massachusetts 
Institute of Technology will publish semi• 
annual reports. 

This weekly bulletin as it appears in the 
Advertiser will be reprinted as a leaflet and 
sent to regular annual subscribers to the w ork 
of the association. C. H. Cooke is president 
of the Board of Directors of the associat ion 
and R. W. Shingle is treasurer. New sub­
■cribers who are interested in our volcanoes 
will be welco..aed in the association. Tl,• 
association aims: ( 1) To record volcamc 
activity and earthquakes in Hawa_ii: (2)_ to 
attract scientific men hither for special etud1es; 
(3) to promote the establishment of volcano 
obeervatories all over the world. 

WHITNEY LA.BORA.TORY OF SEIS­
MOLOGY. 

Tho Whitney Laboratory of Sei•mology i1 
,quipped with two Bosch-Omori 100 kg tromo-
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MAP OF KILAUEA 

Miles L E±3 J E-3 E3 ? 
Contour inte:rviir25 fe-et. 

meters r egistering N-S and E-W m otion, a 
heavy Omori tromometer registering E·W mo­
tion and an Omori "ordinary Seismograph'' 
designed for registering strong earthquakes in 
all three components of motion. These are 
seated on concrete piers in a closed basement 
room having practically constant temperature, 
beneath the chief Observatory building near 
the hotel. Time is referred to a r ated chrono­
meter, checked at intervals by solar observa­
tions with a transit. Both instruments are 
loaned by the College of . Hawaii. At the sub­
station by the edge of the active pit an Omori 
two-component tromometer with light steady 
masses is mounted on a concrete pier placed 
directly on the fresh lava surface. Ha,vaiian 
standard time (H. S. T.) is 10 hrs. 80 m. 
slower than Greenwich time. 

Ot..NOA.NI SOA.LE OF SEISMIO INTENSITY 

Expressed by accelerations measured 
met('rs per second per second. 

I. Instrumental • . . . . . • 0.0 
II. Very slight - ... . ..... 2.5 

III. Slight • . . . .. . . . . . 5.0 
IV. Sensible, mediocre.. . . 10.0 
V. Rather strong . . • . • . 25.0 

VI. Strong . . . . . . . . . . • 50.0 
VII. Very strong . . ..... 100.0 

VIII. Ruinous . . . . . . • . • . . 250.0 
IX. Disastrous . . ....... 500.0 
X. Very disastrous .. •. . 1000.0 

XI. Catastrophic . . ...•• 2500.0 
XII. Great catastrophe .... 5000.0 

in milli-

2.5 
5.0 

10.0 
25.0 
50.0 

100.0 
250.0 
500.0 

1000.0 
2500.0 
5000.0 

10000.0 

Grade IV . is ordinarily the minimum per­
ceived by the senses; &'-:O in grade XII. tho 
acceleration, or rate of change of motion 
(jerk) r eaches that of terreslrial crnilaliou. 
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TECHNOLOGY STATION. 1,.,cember Wood, D. Lycurgus, l\Ir. Withers, Mr. 
17.-The week at Kilauea· has been Hannon, Alex Lancaster, Joe de Mello 
marked by the high activity, with over- and H. Kaukine, besides the writer. 
flow of the floor area at the bottom December 15 start was made for the 
of Ralemaumau, expected at this sea- summit with the packs at 7 :30 a. m., 
son. We have also succeeded this and before noon, in the snow-covereu 
week in reaching Mokuaweoweo and summit region, a gale of wind from tile 
taking photographs and notes of th<, southwest sprang up. This was bitterly 
fountaining activity which continues cold and the animals could barely make 
there. progress against it. 'l'he weather was 

There have now been five parties cloudy but without snowfall or rain. 
which reached the summit area, and 'l'he ~now of the summit plateau was 
only one of these, the first, Messrs. For- deep and crusted over, so that it gen­
rest and Palmer, on November 27, sue- erally supported horses without their 
ceeded in spending the night there. plunging through the crust, but one or 
Owing to high winds and snow the De- two of the animals went through. 
cember parties have nad to content There was perhaps the equivalent of a 
themselves with daylight views. The foot of snow on the level, drifted into 
parties named were .Forrest and Palmer, the hollows, and revealing points of 
.November 27; Jaggar, November 28; rocks. 
Charles Ka, December 3; Baker and As there was no diminution of wind 
Bowdish, December 11; Volcano Ob- on the summit plateau, which was 
servatory expedition, December 15. reached at 12:30 p. m., I sent the pack 

'fhree of the expeditions attempted to animals back to the lower camp and 
camp at the summit and failed, owing all but the two packers proceeded to the 
to weather conditions. The eiq>ense, in crater. It was quite impracticable to 
the case of the observatory's trips, has make camp in such a gale, and in deep 
been enormously · out of proportion to snow, with every prospect of a possible 
the small results achieved, owing wholly storm. 
to the lack of any shelter in the sum- There are no ridges to offer protec­
mit area. The lessons learned in this tion, only a waste of pahoehoe and a-a 
respect, however, have been of great blanketed with snow and occasional 
value. The Mauna Loa summit region concealed crevasses. This plateau ex­
cannot be a place of good scientific ob• tends about four miles from the edge 
servation and survey until a shel ter hut of the crater on the east side, but the 
and stable have been erected there. west or Kona side is the actual sum-

The expedition of this week left Vol- mit of Manna Loa and slopes off rapidly 
cano House Monday, December 14, at 9 westward . 
a. m., by motor car for the upper cat- We reached the east margin of Mo­
tie pen of K_apapala ranch, below the kuaweoweo at one-fifteen p. m. abo,e 
Halfway House. At 10:30 the pack the east end of the south lunate plat­
train was loacled and it r eachecl the form as mapped by Alexander in 1885. 
water t ank and camp grouncl in the . We looked across the south half of the 
forest reservation, at an elevation of main crater circle, which in general is 
about 8000 feet, at 4 p. m. and camp much like the greater crater of Kilauea, 
was made for the night. Thero were and, saw a large red fountain playing 
eight men, with riding animals aucl five continuously in the southwest part of 
pack animals. The party was H. u. the crater. The fountafo rose from the 
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northwest corner of an oval pool of 
crusted pumiceous lava, and back of 
the fo1lntain was a huge half-cone of 
its own building. All of this was a 
mile a way, as though one looked from 
the Volcano House at Kilauea at a 
fountain playing near the foot of Uwe­
kahuna bluff, the great west cliff of 
Kilauea crater. 

The fountain played steadily to a 
height of about a hundred feet, and 
its horizontal diameter was about the 
same. Above this it sent up jets fifty 
feet higher, which parted into many 
fragments, cooling through shades of 
cherry reel to claret color and black, 
anc1 these black ejecta, instead of fall­
ing heavily, floated away and fell 
slowly like burnt paper, showing that 
the Java was·of a very light, pumice­
like quality. 

The falling spatter from the fountain 
was to the west and north, and here 
on the edge of the pool was a black 
mound, probably crescent-shaped in 
plan, and steep or ove1·hanging on the 
side of the fountain like the oven ram­
pa1·ts that build oYer grottoes around 
the borders of the Kilauea lake. 

This spatter heap was at least sev­
enty-five feet high and made part of 
the background of the ·great fountain. 
Lower ramparts engirclled the oval 
lake, which stood relatively high above 
a region of black pools and flows south 
of it and from it. The west side ot 
the hke exhibited other lower foun­
tains, one of them building a small 
mound, and mostly in the line of the 
big fountain ancl along the shore of 
the pool. Other fountains broke 
through the crust of the pool from 
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place to place and time to time, seem· 
ingly rntlicating that the black crus.t 
was foamy or light and easily punc­
tured,. The fountains were indescrib­
ably different from the relatively heavy 
domes like old Faithful in Halemau­
mau. 

They appeared to me much redder in 
daylight and more like flames than a 
heavy liquid. The suggestion was 
rather as of an exceedingly light and 
gas-charged liquid, which cooled andi 
changed color even more quickly than 
the fluid of Kilauea, and which boiled 
to much greater heights because of its 
aeriform consistency. 

In the high wind which was blow­
ing very little smoke showed. Above 
the fountains, however, a blue fume 
developed in ,·olutes and rose. Be­
tween the large fountain and the fume 
above it appearedl a semi-transparent 
space with strong uprushing heat-move, 
ment Jines, which gave me the impres­
sion of being a bluish flame which in 
darkness would have shown as such. 
The only smoking area was in the 
vicinity of the heated pool and the 
flows ·below it to the south. 

The rest of the crater appeared much 
as in 1912 and 1913, except that new 
detail of small mounds appeared along 
a fissure line northward from the large 
fountain ancl beyond the great mound 
or cone of 1907. Mr. Palmer's map, 
reprinted from my report of last week, 
will serve to illustrate the line of this 
fissure, and no doubt there are new 
flows from this fissure over the middle 
region of the crater. The larger cen­
tral mounds, howeYer, shown on his 
map are not new, but are the old cones 
of 1907, somewhat modified by the 1Jew 
eruption. The detail of these changes, 
and perhaps some dimensions, I hope 
to work out from the photograph 
studied in comparison with earlier 
ones. 

No changes were seen in the walls 
of :M:okuaweoweo nor in the north or 
south pits, though we could not see 
into the latter. The southern lunate 
bench andi parts of the crater floor 
were covered with snow, but not the 
cent.ral, southern and north central 
parts of the main crater, implying, per­
haps, that all of that region is warm. 
Remnants of the north lunate bench 



still persist and show no change since 
last year. The north gateway to the 
crater formed a frame for a striking 
view of Mauna Kea, with its snow­
covered upper cones. 

near Old Faithful; then there Tl'as tre­
mendous continued bombarc1ment of 
the southwest bank, then the west bank 
of the south coYe. The pool was about 
fi,·e feet below the banks. Tho strean,­
ing changed, first radial from the 
middle, then westwaril. Wh'en the 
bombardment became transferred to the 
north shore, great spatter blocks of 
the rampart fell into the flood. Later 
there was some sinking. 

The party left the summit at two 
p. m. and reached the lower camp at 
five. One of the animals was quite 
exhausted and was unable to hold out 
through the return trip next day. On 
December 16 we left the camp at eight­
forty-five a. m. and reached the high­
road soon after noon. 
H alemaumau. 

At three-thirty p. m., December 9, 
1914, a curious meteorological pheno­
menon was seen over the northwest 
part of Kilauea crater. It was driz­
zling and the wind was southerly, and 
great volumes of Yisible steam were 
rising from the cracks of the floor, 
partly ionzecl by the smoke from Ha­
lemaumau. The low rain cloud effect­
ed a junction with this steam in the 
shape of a long Yertical filament of 
cloud wij;h a central hollow or pipe 
which showed lighter than the main 
whirl, tlie whole thing looking like a 
Tl'aterspout. At the crater floor it 
threw the steam into a whirl. The 
spout migrated slowly northwestward, 
and once or twice broke in two, anil 
then rejci!led. Finally it broke away 
and was sucked up into the cloud 
above. 

December 10, at noon, the lake in 
Halemaumau was about 5 feet below 
the rim. Streaming was from the east 
arm westward and into the southeast 
and south coYes. The southTl'est cone, 
high above the floor, was spouting and 
blowing out lava spurts. The north­
west pond was streaming eastward and 
the activity was strong. 

December 11. at three-fifteen p. m. 
the temperature of the air was 16 de­
grees C., (61 degrees F.) and of the 
Postal Rift 307 degrees C., (585 degrees 
F.) 

Halemaumau was about the samo 
but with very intense fountaining oc­
casioned by opposed currents meetin;{. 
The places of mooting were first the 
narrow entrance to the east arm, then 

December 12 and 13 new flows 
poured along the walls along the bor­
der of the floor south and north from 
the west cones. The general tilt to 
the old floor had now made tho edge 
of the lake much higher at the east 
end than the west. The west encl was 
only about three feet above the ln.ke 
and the east encl th·e feet. There was 
heaYy fountaining, various streaming, 
and conflicting currents. The north­
west pond appeared to have migrated 
out from the wall, with broad flows 
back of it. For the first time this 
year overflow took place from the 
edge of the lake, two such flows pour­
ing southwarc1 from the main pool. 

D<:cember 16, at six-thirty p. m. con­
clitions were much the same, with very 
high aciiYity, new flows, glowing 
cracks, and the southwest cone gone 
along with tlie lower talus of that wall. 
There was now a rock chimney south­
west. The four west cones wer.e flam­
ing and blowing, flames were rising 
from the west grotto of th~ main pool, 
and from the east vents. The heat of 
the lake could be strongly felt on the 
ccl7e of Halemaumau. Very bright 
boiling pots lay alongside of the north­
west pond. The lake was about ten 
feet below its banks and the stream­
ing was yarious and tumultuous. 

A correction concerning the outbreak 
of ~fauna Loa, ~oYember 25, is to the 
effect that herders of Kapapala ranch 
saw the smoke between noon and one 
.P· m., just when the seismographs reg­
istercc1 prolonged motion. Thore was 
evening glow on Manna Loa, Decembe~ 
10 anil 13, and thereafter aud occas­
ional fumos seen by clay. 

T. A. JAGGAR, JR., Director. 
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TECHNOLOGY STA'fION, Kilauea, 
December 24, 1914.-The _summit glow 
and fume column on l\fauna Loa dur­
ing the past week have been Yisible in 
clear weather over Mokuaweoweo with­
out marked change. 

The level of the lake in Halemaumau 
has been as follows : 
Dec. 17, below NW. station .... . .409 f t. 
Dec. 19, below SE. station .. . . . . .414 ft. 
Dec. 23, below E . station . ..... . . 405 f t. 

T he level of the floor around t he 
lake has been: 
Dec. 17, below E . stati on, about . .407 ft. 
Dec. 19, below E . station, about . .411 ft. 
Dec. 23, below E. station, about . . 390 ft. 

Fu]] discussion of t he overflows and 
floor movements of the past week will 
have to be deferred, as they have been 
remarkable. Just at the solstice, as 
expected, a rise occurred which con­
tinuedJ for five days, December 18 to 
22 inclusive. Instead of progressing 
by overflow from the lake, the overflow 
was from the west cones and northwest 
pond, with great flows along the walls 
which encircled and poured into the 
lake. 

The lake itself remained relatively 
stationary, but a block of floor lava 
involving the accumulations of the 
early part of t his year tilted a nd 
r otated about a horizontal east-west 
axis, so as to lift a crag on the nor th 
and sink beneat h new flows on the 
south side of the lake. 

T he basi n of th e lake itsel f, hollowed 
in to this older block, has sh ifted slight­
ly . The new flows built up the floor 
about twenty-one feet in actual eleva­
t ion, but probably more in thickness 
of filling on the south. The top of t he 

, tilted crag, by measurement December 
23, was only 347 feet below t he east 
station, or fifty-eight feet above t he 
lake. 

December 17 no marked change in 
general configurat ion was seen, the l ake 
was two feet below the banks, the 
s t reaming was westwar d, and the new 
filling of south flows sloped towards 
t he lake markedly. T he suggestion is 
strong that the h eavy southern talus 
is subsiding and pushing the floor block 
with it. From cracks in the floor and 
crag much smoke arose. 

On December 18 at t hree p . m. tre­
mendous flows pourecl from t he north ­
west pond, nor th and south, reaching 
t he east arm and the main lake south ­
west , with intlqoding t orrents, t he lake 
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preserving i ts outline and t he north­
east crag and west cones rising as 
islands in the hot flood. 

The heat was very strong on the r im 
and the noise was a high, steady roar 
and hiss. The rapid current at the 
source was estimated to flow from half 
a mile to one mile per hour. The flow­
ing diminished at four-thit-ty, revived 
at five p . m., ceased before eight p . m ., 
rnvived about ten-forty p . m., was still 
in action at one a. m., and the next 
morning at ten-thfrty a. m. had quieted. 
At this time (December 19) the stream­
ing in the lake was to the west, north 
and south from the east a rm, the old 
south cone in the talus was buried u u­
der new flows, the crag appeared as 
high as ever; the southwest cone wa~ 
now refo1·ming on the floor and wide 
flow lava appeared between the east 
arm and the northeast wall. 

December 20, at five-fifteen p. m. anct 
at ten p . m., flooding from the west was 
again in progress with a ll the feature8 
of December 18, one of the sources of 
the great southern flow being the larger 
west cone 011 the floor as well as the 
northwest pond. The fl.ow was cascad­
ing into the lake southwest and puu­
dling in an immense circle on t he floor 
south. The1·e were many flames and the 
lake was tumultuous. 

December 21. at three p. m .. floodi ng 
1rns still in progress in the same fash­
ion. On the southern floor two holes were 
recefring from the flow steady cascades 
near the site of the southwest cone. and 
another south of the south cone. These 
cascades poured thus into voids for an 
hour and were still pouring when the 
writer departed. The lake in i ts tem­
porary rises would meet the fall pour­
ing into it sometimes at a brimming 
level, so that the surface cunents a11<1 
the inflowing torrent met i n conflict at 
a common plane. 

December 22 flowing continued in 
diminished volume during the day, the 
lake subsided from two to six feet be­
low its banks, ancl increased fumes, 
snapping sounds, puffing, and in the 
afternoon a few rock slides from the 
crag ancl from the northeast wall gave 
evidence of the beginning of general 
sinking. 

December 23 the lake and northwest 
pond were fifteen feet clown, there was 
a little rock sliding and harsh blasts at 
thirty-second intervals southwest . 

T . A. JAGGAR, JR., Director. 





I First Photographs of 1914 Activity In Mokuaweoweo Sent To Honolulu, Taken December 151 

T HE PANORAMA of the active crater of Mokuaweoweo, shown in the upper reproduction, is the first photo graph of the recent activity to be taken. The various 
plates from which this panorama is made up, were exposed by Professor Jaggar for The Advertiser on December 15, and show the south lunate platform on the left; 

next, the fire fountains as they appeared that day; next, to the right, the cone of 1903-7 in the middle and the new mound, formed in the presenit activity. On the right 
is Maunakea and the north bay of the crater. The group photograph reproduced is that of the Observatory party at the summit, with the exception of Professor Jaggar, 
who took the picture. The photograph gives a splendid idea of the bleak surroundings of the crater and the severe cold with which the scientists had to contend. 
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rl"lile 

X-Glowed a lit tle. F-Fountains. 
L-New lava, mostly flows. S - Steam (white vapor). 
EE'-Edge of dis tinct pool. M- Mounds. 
F '-Large fountain. F2- Irreg ular fountain. 

O utline of Mokuaweoweo, November 27-28, l9l4. Sketched by L. C. Palmer from 
the J. M. Alexander map of !885. 
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TECHNOLOGY STATION, December 
31.-The fume column on Mauna Loa 
has been very clearly visible this week 
owing to exceptionally transparent air . 
It makes a visible gauge of wind direr­
tion on the summit, often quite differ­
ent from the wind below. 

December 26, the slender single fume 
column was glowing in the evening. 
December 27, from 7 to 9 a. m., with 
light northeast wind at Volcano House, 
the fume column on Manna Loa rose 
high, bent eastward and thinned out 
over Puna to a bluish iridescent fume 
cirrus, quite unlike any rain cloud iu 
color and luster. It showed a slight 
transverse ripple-marking in the middle 
part of its course. There was possibly 
a slight increase in volume of fumes, 
which has continued through the week, 
but owing to varying conditions of 
wind and of clear atmosphere, with fre­
quently no seeing at all, it is impos­
sible to judge slight changes accurately. 

An increase of fumes is to be looked 
for, by analogy with the habit of Kil­
auea, if the fountains in Mokuaweow~o 
are still diminishing. The glow at 
night continued through the week De­
cember 28, in the morning, small volutes 
of fume were 1·ising; December 29, a 
straight column in still air ; December 
30, the same, bending in a counter cur­
rent eastward in the upper atmospllllre, 
while the wind was northeast below. 

At J p. m. the high column wa~ bend­
ing southward, the puffs showing brOW?l· 
ish below and blue above. This morn­
ing, December 31, with northeast wind 
continuing below, the fume puffs of 
Mokuaweoweo are blowing away west­
ward, implying that the wind iJclcw 
and above is now one and the same, 
and that the trade-wind stratum ha~ in 
the last few days thickened to abon 
14,000 feet. 

Halemaumau suffered a temporary 
subsidence December 22 to 24 incJu~ive, 
but since that time has risen vig0rons­
ly so that the Jake of basalt is twenty­
five feet higher than on Decembm 23, 
the present level (measurement of De­
cember 28) being 380 feet below the rim. 

General conditions remain the ~ame, 
with overflowiug both from the lake 
and from the western pots and pond. 
'l'he island-like crag continues to rise 
with the elevation of the floor, h•~iu~ 
on December 28 about 333 feet beh•v 
the southeast rim, 47 feet above the lake. 
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December 24, i n the evening, tuere 
were no flows. December 25 was 
stormy. December 26, at 10 a. m., fresh 
hot tlfiows were on the floor, violent 
fountaining across the Jake near Old 
Faithful "·as occasioned by meeting 
currents, and the lake was almost brim­
ming. Streaming was westward from 
the cast arm, from under an arch of 
crust formed over the strait at the en­
trance to the arm. The northwest pond 
was active, and there were splashing 
pots in the floor southwest and off the 
end of the southeast cove. In the after­
noon and evening flows from the west 
renewecl their cascading into the south­
west pot. 

December 27, 8 to 10 p. m., the floor 
was cornred with fresh glowing :flows 
and from the north rest house an oven 
was seen in the southwest part of the 
floor, opening from the north side of an 
eruptive cone. Into this oven a Java 
stream from one of the western flows 
was pouring, and every minute or so 1.1, 

belch from within hurled out a great 
splash of lava, repelling the inflow. 
There was a pot of lava within at near­
ly the same level as the :flow. With 
every belch tremendous spurts shot up­
ward from the hole in the top of the 
cone, ejecting incandescent blobs at 
least fifty feet up,rnrd and sidewise. 
The west cones were submerged under 
splashing pools and a small flow pomed 
southward from one of them. From 
time to time the skins on the north­
west pond and the east arm broke up, 
and both the lake and the northwest 
poncl were brimming full. There was 
hissing from an eastern cone. 

December 28, 3 p. m., flows were 
pouring north and south from a west 
cone on the floor. On the southwest, 
floor was an open grotto or cavern 
opening southeastward and into it cas­
cades of glowing lava from a flow 
were dripping. Against the wall, south­
west, a pot was boiling, and here t he 
remnant of the 200-foot bench of 1912 
was being undermined. The lake was 
brimming; at the southeast cove it 
was welling over in splashes and build­
ing a spatter cone; there was crust 
over the strait leading to the east arm; 
the streaming was from the east arm, 
southeast, south and west, meeting with 
tumult as eastwa1·d current about Old 
Faithful, while west of there the west­
ward streaming was resumed. 
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The erag was still high, and a few 
bloc.ks of freshly fallen talus appeared 
on the south floor. 

From two boiling pots at the site of 
the west eones flows poured south and 
east, the latter following the edge of 
the floor to the east arm; the east arm 
brimmed over and made small flows 
toward the northeast wall. At 3 : 15 
p. m. a hea,,y festooning flow over­
welled the whole length of the east 
arm, f illed up the spaee between it and 
the wall, and there poured into an open 
old lava tube or cavern in the north­
east wall of Halemaumau, whieh has 
been a landmark for some months past. 
The torrent rnshing into the cavern 
made a loud, crack ling noise J1L<e the 
burning of a wood fire, probably due to 
the sudden eontaet 0£ the bot fluid and 
the cold rock in the cave ; it continued 
to pour in for an hour and proba bly 
longer when eoneealed under its erust. 

'lhis intrusion in old caverns is prob­
ably the process which makes the whit­
ish intrusive bodies seen in the Kilauea 
and Ralemaumau cliffs. At 4 p. m. th➔ 
lake overflowed from the south sid,:i 
of .he southeast eove, making a broad 
zlood over the southeast par t of the 
floor. At 4:30 the eastward flow from 
the west cone, which started with a 
bifurcation uniting under the north 
wall. was cascading into the northwest 
pond on its north side, as well as flow­
ing along the wall beyond to the east 
arm. The east arm appeared obliter­
ated under flows, with the one spitting 
hole. An oval area of collapse formed 
eastward from the cascade grotto south• 
west, and a crack south of it was spurt­
ing. There was a small blowing cone 
near the east wall. The dominant 

The following systematic. report is sub­
mitted from the Whitney L aboratory of 
Seismology : 

Ko\". 25, from 12 :17:49 p. m. to 12: 
19 :30 p. m. H. S. '£. Intensity, low I 
Caneani seale; about 9.6% of tbe mini­
mum perceptible unit. Origin distance es­
timated at from 20 to 25 miles. 

No,0
• 25, from 1 2 :23 :43 p . m. to an in­

definite moment, H. S. T. Rec01·ding pen 
swept from cylinder. Intensity, IV plus, 
Cancani scale; more than the minimum 
perceptible unit, but for all this clefi­
nitely not felt . Origin distant 21-22 
miles. 

streaming in the lake was westward as 
usual. 

December 29, at 8 a. m., from the ob­
servatory, with low humidity, the 
fumes over Halemaumau appeared 
thinner than ever before during this 
year. The southwest wall of Kilauea 
erater eould be seen through them 
plainly . At 11 a. m., from the south­
east station it was evident that active 
rising had continued with much over­
flow. Two great sheets of overflow · 
from the Jake east and west of the 
south cove covered the whole south ­
eastern floor, ancl new flows from thn 
west covered the southwest floor. The 
southwest cone under the wall had in­
creased in height and a fountain was 
playing continuously on its summit, 
with i-ills of lava flowing down its 
_flanks. One of these was cascading con­
tinuously for two hours and longer into 
a hole at the site of the cascade grotto 
of the pre,·ious day. 

December 30, at 5:30 p. m., stream­
ing in the lake was westward as usual, 
there were new fresh flows glowinu, 
three pots were boiling on the weste1'.'n 
floor, the northwest pond was stacr­
nant, an active flow was pouring alon°g 
the southwest wall, the east cone was 
hissing and fresh flows were glo,,-ing 
along the north wall. A large spatter 
lump protruded into the northeast side 
of the east :um. The southeast cove 
and the east arm erustecl over and 
broke up from time to time. The lake 
was about three feet below its banks 
and was rumbling in tho grottoes. A 
crack spurted occasionally on the south­
west floor. 

T. A. JAGGAR, JR., Director. 

Kov. 25, fro01 12 :25:50 (?) p . m. to 
12 : 27 : 14 p. 111 ., El'.. S . T . Intensity, low 
II Cancani seale; about 30% of the min­
imum perceptible unit. Origin estimated 
from 20 to 25 miles clistan t . 

Nov. 25, from 12:_27:50 p . m. to 12: 
29 : 26 p. m., H. S. T. Intensity, high I 
Cancani scale ; about 21 % of the mini­
mum perceptible unit. Origin estinmted 
from 20 to 25 miles distant. 

Nov. 25, from 12 :30 : 02 p. m. to 12: 
30 :50 p. m., H. S. T . Intensity, medium 
I Cancani scale; about 16.5% of the 
minimum perceptible unit. Origin esti­
mated from 20 to 25 miles distant. 
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Nov. 25, from 12 :53:26 to 12 :54:47 
p. m., H. S. T. Intensity, low II Can­
cani scale; about 32% of the minimum 
perceptible unit. Origin estimated from 
20 to 25 miles distant. 

NO\' . 25, from 12 :57 :2-! p. m . to 12: 
59 :09 p. m., H. S. T . Intensity, low I 
Cancani scale; about 6.5% of the mini­
mum perceptible unit. Origin estimated 
from 20 to 25 miles distant. 

Nov. 25, from 1 :17 :18 p. m. to 1 :18:36 
p. m., H. S. 'l'. I nteusity, low I Can­
cani scale; about 6.5% of the minimum 
perceptible u uit. OI"igin estimated from 
20 to 25 miles cl is tan t. 

Nov. 25, from 1 :26 :57 p. m. to 1:28:4-! 
p. m., H . S. T . Intensity, medium I 
Cancani scale; about 18% of the mini­
mum perceptible unit. Origin distant 24 
miles. 

Nov. 25, from 12 :53:26 p. m. to 12: 
54 :47 p. m., H. S. T. Intensity, low II 
Cancani scale; about 32% of the minimum 
perceptible unit. Origin estimated from 
20 to 25 miles distant. 

Nov. 25, from 1 :49:01 p. m. to 1 :50:07 
p . m., H. S. T . Intensity, low I Can­
caui scale; about 5% of the minimum 
perceptible unit. Origin estimated from 
20 to 25 miles distant. 

Nov. 25, from 2:13:10 p. m. to 2:17:48 
p. m., H. S. T. Intensity, about IV Can­
cani scale, but definitely not felt. Ol"i­
gin distant about 23 miles. This shock 
was the last of the group which ushered 
in the outbreak of eruption. 

Nov. 26, from 11:16:08 p. m. to 11: 
17:29 p. m., H . S. T. Intensity, low J 
Cancani scale; about 11 % of the mini­
mum perceptible uuit. Origin distant 
about 23 miles. 

·Nov. 27, from 6 :48:05 p. m. to 6:49:05 
p. m., H. S. T. Intensity, low II Can­
cani scale; about 32% of the mininmm 
perceptible unit. Origin distant about 25 
miles. 

Dec. 9, from 10 :55 : 01 a . m. to 10: 
55:55 a. m., H . S. T. Intensity, low I 
Cancani scale; about 11 % of the mini­
mum perceptible unit. Origin distant 32 
miles. 

Dec. 10 from 8 :21 :36 a . m. to 8:22:20 
a. m., H . 

1

S . T. I ntensity, low I Cancani 
scale; about 11% of the minimum per­
ceptible unit. Origin distant about 20 
miles. 

Dec. 13, from 7 :40 :13 p . m. to 7 :41:33 
p . m., H . S. T. Intensity, about IV 
Cancani scale; about the minimum per-
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ceptible unit. Shock not felt. Origin 
distant about 20 miles. 

Dec. 17, from 7:05:51 p. m. to 7 :06 :53 
p. m., H. S. 'f. Intensity, IV plus Can­
cani scale; more than the minimum per­
ceptible unit, but not perceived her.?. 
Origin distant 12.4 miles, approxi­
mately . 

Dec. 18, from 7 : 52:40 a. m. to 7 :54 :13 
a . m., H. S. T. Intensity, low I Can­
cani scale; about 7% of the minimum 
perceptible unit. Origin distance inde­
termiuate. 

Dec. 19, from 4:42:38 p. m. to 4:44:12 
p. m., H. S. T. Intensity, low II Can­
cani scale ; about 27% of the minimum 
perceptible unit. Origin distant about 20 
miles. 

Dec.19, from 9 :05:58 p. m. to 9:06:58 
p. m., H. S. T. Intensity, low I Cancani 
scale ; about 8% of the minimum percep­
tible unit. Origin distance indetermi­
nate. 

Dec. 22, from 8:37 :45 p. m. to 8 :38:0-! 
p . m., H. S. T . Intensity, high III Can­
cani scale; about 90% of the minimum 
perceptible unit. Origin distant about 
10.5 miles. 

Dec. 22, from 11: 03: 01 p m. to 11 : 
03: 58 p. m., H. S. T. Intensity, medium 
I Cancani scale; about 17.5% of the min­
imum perceptible unit. Origin distant 
about 29 miles. 

Dec. 23, from 3:47:32 p. m. to 3 :48 :43 
p. m., H . S. T. Intensity, meclium I Can­
cani scale; about 13.5% of the 1ninimum 
perceptible unit. Origin distant about 18 
miles. 

Dec. 27, from 8:47:47 a. m. to 8 :49: 12 
a. m., H. S. T . Intensity, high I Can­
cani scale; about 22% of the minimum 
perceptible unit. Origin distant about 
29 miles. 

Dec. 28, from 00 : 49: 07 a . m. t o 00 : 
50: 12 a . m., H. S. T . Intensity, medium 
I Cancani scale; about 11 % of the min­
imum perceptible unit. Origin distant 
about 29 miles. 

Dec. 28, from 5:09 :13 a. m. to 5:09 :43 
a. m., H. S. T. Intensity, I II Cancani 
scale ; about 70% of t he mi uirnum per­
ceptible unit. Origin distance indetermi­
nate. 

No aclclitional shocks during the re­
mainder of December, 1914. 

HARRY 0 . Woon, 
Associate. 

(End of Jlofome II.) 
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