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ALEUTIAN VOLCANIC ERUPTIONS, DECEMBER, 1922

The following account of eruptions in Alaska at Christmas time was
forwarded through the chief of the U. S. Weather Bureau from the observer
at Juneau, Alaska, Mr. M. B. Summers, quoting a report by Captain O. A.
Johansen of the S. S. Star, the monthly mail boat that plies between
Seward and Unalaska. On February 8, 1923, the captain wrote as follows:

“We sighted the flame out of Pavlof Volcano as darkness set in on
the evening of December 24, shortly after leaving False Pass, enroute to
Seward. As we neared Belkofski the flame was standing perpendicularly
to a height of perhaps 2,000 feet, it being a perfectly calm evening. It
lighted up the village and presented a wonderful sight, especially in view
of the fact that the time was Christmas eve.

“After we left Belkofski, a light northwest breeze set in and then
the ashes began to fall, and by the time we reached Unga they were quite
thick, the vessel being covered at daybreak of the 25th. The fall of ash
diminished somewhat afier leaving Sand Point, but became heavier at
Perryville and continued until Chignik was reached. Later we learned
that an old volcano back of Chignik had been working, also, although it
had been silent for a generation or twc.

“Mount Shishaldin, on Unimak Island, was also in eruption and

deposited considerable ash, according to information .we received at Fulse
Pass on our January voyage.”





















tance of origin when indicated by the instrumental record is stated 1n
English miles. Time is Hawaiian Standard of meridian 157° 30’ W, 10 h.
30 m. slower than Greenwich.

Local Earthquakes.

January 1. 12:06 a. m. Slight.
12:11 a. m. Very feeble.
12:12 a. m. % i
12:13 a. m. Slight.
12:15 a. m. Very feeble.
12:17 a. m. 4 <
12:20 a. m. Moderate, E-W component dismantled.
12:36 a. m. Feeble,
12:57 a. m. <

1:20 a. m. Slight.

1:25 a. m. Moderate.

1:28 a. m. Slight.

1:34 a. m. Feeble.

1:37 a. m. Slight.

1:46 a. m. *

2:11 a. m. Feeble.

2:15 a. m. [

2:40 a. m. Slight.

2:45 a. m. =

2:54 a. m. 5

2:57 a. m. TFeeble.

2:59 a. m. Slight.

3:05 a. m. Moderate. N-S dismantled.

3:57 a. m. Slight.

4:00 a. m. Feeble,

4:06 a. m. i

4:09 a. m. Slight.

4:10 a. m. o

4:19 a. m. &

4:20 a. m. Feeble.

4:22 a. m, .

4:23 a. m. £

4:28 a. m. o

4:34 a. m. e

5:00 a. m. Siight.

5:53 a. m. £

6:05 a. m. o

8:25 a. m. Feeble.
11:24 a. m. Slight.
11:26 a. m. Feeble,
11:38 a. m. Slight.
12:00 m. &

12:40 p. m. Feeble.

2:40 p. m. Modgerate, dismantled instruments.

4:44 p. m. Slight.

4:50 p. m. Feeble.

5:02 p. m. Very feeble.

5:35 p. m. Slight, distance 4 miles.

5:36 p. m. Very feeble.

6:10 p. m. big £

6:51 p. m. = e

6:56 p. m. & L

6:57 p. m. o £
©7:27 p. m. £ “
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Very feeble.
Slight, distance 4 miles.
Very feeble.

Feeble.
Very feeble.
Feeble.
Very feeble.

Moderate, E.-W dismantled.
Very feeble.
Slight.

Feeble,
Slight.
Feeble.
Very feeble.

Slight.

Very feeble.

Slight.

Very feeble.

Feeble.

Very feeble.

Slight, distance 4 miles.
Very feeble.

Slight, distance 51 miles.
Very feebie.

Feeble.

Slight, distance 2 miles.
Very feeble.

Feeble.

I'eeble.

Very feeble.

Feeble.

Slight.

Very feeble.

Feeble.

Very feeble.

Slight, distance 9 miles.
Very feeble.

“ ““

Slight.



Very feeble

““ “

Slight, felt locally, distance 2 miles.
Very feeble.

6:
9:
1
9:43
9:
10:

January

5 £ felt in Hilea.

Slight.

Strong, felt in Oahu and all over Hawaii.
Very feeble.

Slight, distance 4 miles.

Very feeble.

“ ““

“«“ “

Feeble, distance 18 miles.
Feeble.

Very feeble.

Moderate, distance 24 miles.
Very feeble.

Feeble.

Slight.

Very feeble.
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Teleseisms.

January 2 Slight.

Moderate, off the Oregon coast.

-
&
2
BB

Spasmodic Microtremor.

This type of tremor was slight throughout the month.
Ha*monic Microtremor.

This type of tremor was extremely slight throughout the rionth.
Microseismic Motion.

The amplitude of microseisms was moderate on 13th, 14th and 15ith and
slight during the rest of the month.

Tilting of the Ground.

Dec, 31-Jan. 6 .........- 1.9 seconds NE.
T-13...
14-20...
21-27... 4.
Jan. 28-Feb. 8....cie.. 1.3

T. A. JAGGAR,
Volcanologist.
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EARTHQUAKE WAVE IN HAWAII

The illustrations show destruction wrought at Hilo, Hawaii by a tidal
wave at 12:30 p. m. February 3. The seismograph stations at the
Observatory and at Kealakekua in West Hawaii both gave warning of the
probability of this wave about four hours in advance. Inspection of the
instruments at 8 a. m. showed that a large earthquake had occurred about
16 h. 02 m. Greenwich Mean Time or 5:32 a. m. Hawaiian Time. The
sejsmic center wa.. believed to be under the ocean off the Aleutian islands,
the water waves reaching northwestern Oahu at 12:02 p. m. and Hilo about
12:30 p. m. The waves were first noticed as a recaessior of the waters,
followed by a series of movements back and forth for many hours, as shown
by the tide gauge at Honolulu. The major wave at Hilo was reported to
be the third notliced visually, and the waters rose over twenty feet in places,
wrecking sampans and railway bridge in Wailoa River and killing one man.
Elsewhere frame houses were demolished and displaced, embankments were
washed away and damage was done to boats and wharves. There was
serious damage also at Kahului on the east coast of Maui.
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VOLCANIC CONDITIONS IN MARCH

Activity of Halemaumau.

From the beginning of March the southwestern active slag-heap spread
out across (he pit until the fountains on top of the flat-topped pile stood fifty
fee{ above (he base of its slope at the opposite side of the pit. Cascades
poured from the southwestern pocl on top of this heap into the southeast
lake and from that lake again toward the northern depressed region.
Ridges were pressed up in front of these accumulations, showing dull red
aa lava in the cracks. The December black ledge about eleven feet hign
still persisted on the northeast, the floor beneath it standing 497 feet below
rim of pit, whereas the fountains on the opposite side of the bottom area
on top of the heap were only 442 feet down. The slag-heap built up 50 feet
in a week. The heat on rim of pit was intense and rocks fell from the
cliff occasionally.

The fountaining varied and 10se to gigantic proportions at 4 p. m.
March 7. After a spell of quiet bubbling the southeast lake suddenly spilled
over on all sides and developed a fountain gusher 80 feet high and 30 feet
across which gradually achieved its maximum in the course of a minute
iike a geyser of fire. Then it rapidly died down and thereafter for an hour
both lakes were crusted and dormant.

The second week of March exhibited rapid rising of the floor with its
live two lakes and two areas of fountaining in the lakes over the source
wells. The lakes had buiit up slag heaps, but now the floor margins were
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20 a. m. Very feeble,
21 a. m. ki L
a. m. & iy
‘p' m. € “
p. m. ““ “
22 a. m. % =
p. ni. £ *
p. m‘ “ “
23 a. m. Feeble, distance 8 miles.
p. m. Very feeble.
25... p. m. . >
26... a. m. Very feeble, felt in Kona.
29... a. m. Very feeble.
30 p. m. “ “«
Teleseisms.
March 2............ 12:41 a. m. Slight.
S W R 7:40 p. m %
24t . 2:39 a. m <

Spasmodic Microtremor.

This type of tremor was moderate on the 8th and 22nd and slight on
other days.

Harmonic Microtremor.

This type of tremor was extremely slight from the 1st to 17th and
slight from 18th on.

Microseismic Motion.

The amplitude of microseisms was moderate on 27th and 28th and slight
on other days.

Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb line:

March 4-10....c...... 3.8 seconds NE.
11-17.... 4.5 ¢ SSW.
18-24.... 1.6 £ WNW.
25:315. . N 2.1 ¢ NNE.

T. A. JAGGAR,
Volcanologist.
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VOLCANIC CONDITIONS IN APRIL

Activity of Halemaumau.

On April 1 there was a vigorous and spectacular flow of lava in the pit
that covered the entire floor. an area of about 28 acres, with a fiery flood.
Within a few hours some 200,000 cubic yards of molten lava poured forth.
The floor of the pit was now level, where before it had been higher towards
the southeast. The place of maximum output of lava nrow changed from
fhe southeast source well to the southwest well. Intermittent fountains of
the travelling type appeared from time to time in both the lava pools. Over

the two source vents there was contlnuous fountaining action dominant at
the southwest well.

During the first ten days of the month there were lava displays of
great brilliancy. The flooding of April 1 which for some hours had con-
verted the whole bottom into one vast pool 1400 feet in diameter and about
308 feet down, was succeeded that night by a reactionary drainge accom-
panied by swarms of earthquakes. This left a black ledge from ten to
fifteen feet high all around the floor and the two separate lakes were
resiored to view along with their fountaining vents.

There next occurred a <succession of risings whereby the two wells
alternated in supplying new floods. Sometimes eighteen fountains were in

25



























Monthly changes
as follows:

July
August
September
October
November
December
January
February
March
April

of bottommost part of pit floor fiom July 1922 were

Lava inflow —+ 70 feet
Slight slumping - i
Lava inflow +.00 “
Lava inflow + 65 “
Inflow and uplift + 73
Inflow and uplift =+ 73 “
Sinking and recovery + 31 “
Stationary [
Uplift and inflow +125
Uplift and inflow —+143 “

SEISMOMETRIC RECORD

During the month ending midnight April 30, 1923, sixty-four local earth-

quakes and one teleseism were registered at the Observatory.
other earth movements are exhibited below.
cated by the instrumental record is stated in English miles.

These and
Distance of origin when indi-
Time is Ta-

waiian Standard of meridian 157° 30’ W., 10 h. 30 m. slower than Greenwich.

Local Earthquakes.

APl L i 10:45
1:54

9:51

110
132
113
125
152
105
2:56
3:04
S Ky
i i
:27
147
152
129
141
148
118
3l
115
iy
106
E :02
B snsica 12:49
3:05

2:22

3:57

128
146
:h1
:19
2:02
147
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Slight, NW-SE, distance 23 miles
Very feeble.
Slight, distance 3 miles,
Very feeble.
Slight, distance 3 miles,
Very feeble.

felt locally.

felt locally.

Slight, distance 3 miles.
Very feeble.

“« ‘

Feeble, distance 3 miles
Very feeble.

“ i

Feeble, distance 3 miles,

Very. teeble.
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0. o esimnememnns 3:27 a. m. Very feeble.

9:28 a. m. £ s

:10 p. m. 5 %

:03 a. m. “ i

:10 a. m. % e

(11 a. m. £ S

:19 a. m. 5 -

:30 p. m. g i

i A T 4:31 a. m. & &
4:41 p. m. X 2.

10:49 p. m. = =

139 a. m. = ¢

:36 p. m. ¥ '

:34 a. m. 1 &€

:08 p. m. & ES

:03 p. m. £ >

:51 p. m. s I

:22 p. m. s <

:52 p. m. ¥ 2

:51 a. m. = g

:11 a. m. b k.

:57 p. m. € £

124 a. m. “ 2

:54 p. m. f S

:02 p. m. #$ £5

:02 a. m. ¢ £

114 a. m. = -

:45 p. m. 4 £

:37 a. m. 8 g%

07 p. m. Ll £

Teleseism.
April 13........... 5:17 a. m. Moderate, produced tidal wave Hilo 12:40 p. m.

Spasmodic Microtremor.

This type of tremor was slight throughout the month.

Harmonic Microtremor.

This type of tremor was slight throughout the month, occurring in spells
several times a day.

Microseismic Motion.

The amplftude of microseisms was moderate on the 25th and slight for
the rest of the month.

Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb line:

April x O GRS 3.2 seconds SW.
8-14. .. ... 1.9 o NE.
15-21. . 1.5 & SW.
22-28................ 2.1 < SSE.

T. A. JAGGAR,
Volcanologist.
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VOLCANIC CONDITIONS IN MAY
Activity of Halemaumau.

At the beginning of May the great field of lava in the bottom of the
Kilauea fire-pit was increasingly growing in size and height by means of
spectacular floods that rose through the {wo main source wells. There were
big gushings of this kind April 25, April 30 and May 5. They were increas-
ing in volume and the highest fill of May 5 was only 200 feet below rim
of pit.

During these floods the whole vast cauldron became one sheet of liquid
1600 feel across, drowning ail the crags and lake shores. The fountains
at such times increased in number until from twenty-five to thirty separate
outbursts might be counted in action at one time. The heat on rim of pit
was insupportable without a shield for the face.

After each flood which lasted for a day or so, there was a seitling back
of the liquid fifteen or twenty feet, leaving a black ledge all around and
exhibiting again the drowned landscape of lake shores, five craggy islands
and cracked irregular high ground between the lakes. A flowing river
developed, taking its rise in a lake over the southwest source well, and
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following the edge of the floor in a semi-circular course to a stagnant pool
at the opposite side of the pit. )

This river was always in motion during the first week in May, the
source standing high and the receiving pool always low, as though the latter
were a sink-hole which never filled. There appeared to be an endless rotary
circulation. At times there were spectacular cascades from one pool to
another as the lake cups chanced {o be more or less lifted, each with
reference to its neighbor.

By the middle of May the floods of glowing lava in the bottom of Hale-
maumau increased in spectacular quality and in the frequency of their
gushing. Every few days there had been sudden wellings up of the liquid
lava through one or other of the two source wells, the pit became brilliant
and noisy with numerous fountaining patches and then the visitor would
have before him a sea of boiling lava intolerably hot, making suffocating
fumes and fed from beneath the lake through a well whence bright lines
radiated in all directions. The two known wells under the lake alternated
in supplying these risings.

After the first week of the month the intervals between these brilliant
displays became shorter than before. The greatest performance, on May
12, rivalled in brilliancy and awe-inspiring beauty the display of March
1921. Thereafter the floods remained high, the center of dispersion changed
from the eastern to the western source well and a new southwestern well
made its appearance near the wall of the pit.

On May 12 the higher eastern lake became an overflowing slagheap, with
five tremendous cascades radiating from it, craggy spurs dividing one ol
the falls, and sometimes breaking away and rolling, as incandesent bowlders,
into the deep pool below. In that western lake, whirlpools were to be seen.
This food filled all the hollows and drowned the heap at its source so that
by the next morning the cascades had disappeared. The great fiery lake
had not been so enormous since 1894,

The activity of the third week recalled to mind for oldiimers the won-
derful displays oi December 1911, when the pit contained one continuocus
lake from wall to wall. The separate lakes had now completely disappeared
thiough the drowning of their shorelines and a general merging into one.
One island remained and even that was sometimes covered.

Until May 20 the liguid lava was rising five feet per day and its surface
reached a level only 148 feet below the rim where visitors stand. Since the
previous July the lava had risen over 700 feet.

The pulsations of rising and falling every few deys had given place to
such fluctuations every hour or so. There was now one obvious source well
bubbling, on the coutheast side, and surface streamings radiated from thot
upwelling, intensely hot, and making a golden pattern of indescribabie
brillancy and beauty. Skins would form and tear and reform along zigzag
lines of fire, and the blistering gasses would bulgze them up, burst forth in
flame and end in a tail of pale blue smoke. Lines of big fountains migrated
to the walls, expending themselves in spatter and enguifment. These fouu-
tains changed their locations and number; during a. rising speil the only
bubbling might be at the source well; during subsidence however more thuil
forty puffing tumultuous jets of melt were someiimes counied.

After May 20 the lake lowered ten feet leaving at its edge rounded
lumpy ledges of dark glassy lava covered with black spatter, and against
the island a continuous fountain was building a grotio. At its highest the
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SEISMOMETRIC RECORD

During the month -ending midnight May 31, 1923, twenty-one local earth-
quakes and three teleseisms were registered at the Observatory. These
and other earth movements are exhibited below. Distance of origin when
indicated by the instrumenial record is stated in English miles. Time is
Hawaiian Standard of meridian 157° 30’ W., 10 h. 30 m. slower than
Greenwich.

Local Earthquakes.

a. m. Very feeble.
“a. m. Feeble.

a. n. 4

a. m. Very feeble.
a. m. Feeble.

p. m. Very feeble.
p‘ m. “ ““

p. m. “ ““

p. m. “ ““

p. m. « “

p. m. « «

p‘ m. “ “

p. m. ““ ““

a. m. ““ “

a. m. bt i

p. m. ““ “

a. m. - &S

1 :‘é3 p. m. o £

i {) R 12:06 p. m. Slight, SE-NW, distance 18 miles.
12:07 p. m. s
12:10 p. m. Very feeble.
Teleseisms.
MAY 4...ersiasies 6:04 a. m. Moderate, distance 2600 miles.

Bladics miomee) 4:48 a. m. Feeble.
O 12:16 p. m. Slight, distance 2625 miles.

Spasmodic Microtremor.
This type of tremor was slight throughout the month.
Harmonic Microtremor.

This type of tremor was slight until May 24th, with the exception of a
strong speli about 6:40 a. m. May 4th. Beginning May 24th, the tremor
increcased to moderate.

Microseismic Motion.
The amplitude of microseisms was slight throughout the month.
Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb line:

April 29-May bo..oooeeeeee. 0.2 seconds NNE.
May 6-12.. 3 = WSW.
13-16.. =17 v NE.
- 20 -26..... -3. ) NNE.
27-June 2........ . i N.

T. A. JAGGAR,
Volcanologist.
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VOLCANIC CONDITIONS IN JUNE
Activity of Halemaumau.

The movement of lava in Halemaumau fire pit at the end of May ap-
peared to be subsidence, for the great molten lake had reached its highest
level 148 feet below the rim on May 20, and temporary lowerings after that
time went 10, 18, and finally 40 feet below the ledge or shelf left by the
highest rise.

In the forenoon of June 4 the lake was about 194 feet below rim of pit.
For some days the ievel had remained constant at about 165 feet of depres-
sion, and there were fluctuations of rising. 'The lava pool was enormous,
tumultous puffing and flaming fountains chased each other across the in-
candescent surface, hot bubblings were seen over the upwelling lava foam,
and everything was in plain view with very little smoke. There was one
island in the lake, a small rocky eminence that changed height from day to
day and was sometimes bombarded by fiery surf.

Border fountains formed against the wall of the pit in elongate patches
and sometimes built overhanging curtains and stalactites. The number of
fountaining patches was decreasing, so that apart from the small bubbling
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Local Earthquakes.

JURE | Qiciivairaner 9:30 p.m. Very feeble.
TS R 7:48 p. m. e ¢
11:46 m. gl 4
BT, L0 6:29 m. * L
8. 1:49 Slight, distance about 2 miles.
1:55

Very feeble.

4:13

PPPUNTTPYP P yg Sy SRR POPSERIE P RD
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Teleseisms.

June 1 a. m. Slight.
a. m. '
197 p. m. “ distance 2500 miles.
19... p. m. = .
21 p. m. “

Spasmodic Microtremor.

This type of tremor was slight throughout the month.
Harmonic Microtremor.

This type of tremor decreased from moderate the first week of the
month to slight June 6 and 7, very slight June 8 to 20 increasing to moderate
June 23 to 27, and becoming slight thereafter.

Microseismic Motion.

The amplitude of microseisins was slight throughout the month.
Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb line:

JUBE - 3N, ... oo 3.6 seconds N.
10-16. ) E.
17-23. o [ = NNW.
SEF0 M e L 1t # SW.

T. A. JAGGAR,
Volcanologist.
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VOLCANIC CONDITIONS IN JULY

Activity of Halemaumau.

At the beginning of July there was a slight sinking back of the liquid
lava lake in Halemaumau pit from the level 128 feet be'ow rim which had
been recorded June 30. Sometimes nine large fountain patches were in
action at once and those at the lake margin were building arches of spatter
over glowing grottoes, some of the half-domes so formed being more than
25 feet high. The border black ledge became ten feet high in places, and
temporarily a submerged southern island appeared as a stationary patch of
clustered crusts.

On July 4 there was recovery of the lake to a level only 127 feet below
the rim of pit and the island disappeared by July 6. This was the maximum
height attained during the recent rise. The pit was now occupied by a
vast lake of restless molten lava some fortv-five acres in extent. On Julv 7
the lake was falling and by the 9th it was 150 feet down, and the streaming
which had been outward from the southeastern source well for many weeks,
on this day reversed its direction.
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Local Earthquakes.
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Spasmodic Microtremor.

This type of tremor wags slight throughout the month.
Harmonic Microtremor.

This type of tremor was moderate on the 5th and 6th, and slight on
other days.

Microseismic Motion.
The amplitude of microseisms was slight throughout the month.
Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb line:

JUlYy: 3= Teeiniins 4.0 seconds NNE.
8-14. =02 < NNE.
15-21. 2l s ENE.
2228 s 1.8 = W.

R. H. FINCH,
Temporarily in Charge.

Fig. 10, July 27, 1923. Looking towards southwest chasm showing black
ledge of July 4. Photo Emerson.
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The fume was thin, almost all of it coming from southesat fountaing and
southeast bench.

August 15. At 9 a. m. the lake appeared to be about 3 feet higher than
on the 14tli. TFour strong central fountaing were in action. The streaming
was secarcely perceptible. At 10 a. m. a bright edge appeared around the
lake.

August 16. At 9 a. m. the lake appeared to be about 2 feet lower than .
on the 15th. The number of fountains varied from three to ten, most of
them being in the southwest and west parts of lake. The bubbling at the
scutheast source had increased slightly. The crusts were thin, heat radiation
moderately strong, and the fume very thin.

August 17. At 8 a. m. the height of the lake was unchanged. All the
fountaing were in the western part of ihe.lake and varied in number from
zero to eight. There was sluggish streaming from the east. There was
bubbling at the southeast source.

August 18. At 3 p. m. the height of the lake was unchanged. There
were six strong fountains in the southwest part of the lake. Some sluggish
streaming was perceptible.

August 19. The height of the lake was unchanged. The number of
fountaing varied from zero te i2n, most of them being near margin in the
west and north sides. The crust was thicker than for some days previously,
and heat radiation was mild. The fume was thin.

August 20. During the forencon the lake appeared rmuch the same as
on the 19th. Occasionally seven fountaing were in action.

August 21. At 9 a. m. the lake had risen perceptibly since ths 20th,
though the general conditions were much the same. The fume had in-
creased.

August 22. At 9 a, m. the lake had subsided about 5 feet as shown
by a black ledge. The founiains had increased in number and were more
active.

August 23. At 9 a. m. occasionally as many as six strong fountains were
in action at once. The southeast source was crusted and quiet. Subsidence
was indicated by a bright edge arcund the lake.

August 24. At 9 a. m. the lake was decidedly lower. The fountains
were quieter and smaller than on the 23rd. The lake was generally slug-
gish. The fume was moderate. Occasional rock falls were heard.

During the afternoon the lava was lower, about 250 feet down, and
about ten fountains were in action. There was a sluggish stream from
the southeast source. Much Pele’'s hair was flying, Earthquakes were
numerous from about noon on. L

August 25. When observed during the forenoon the fall was still ‘in
progress. Two active fountain groups were in action, one under NNE bank,
another in south center. 'The southeast source was quiet. Crusts were
medium thick and broke up frequentiy, part of the breaking being due to
avalanches.

At 3 p. m. the lake had fallen about 50 feet sinc2 morning and twelve
islands of various sizes had appeared. About twenty fountains, mostly
small, were in action. The fume had increased.

At 9 p. m. the lake was marked by bright line patterns.. A lava stream
moved out from the island under southeast wall. No fountains were in
action, but a crack in the northeast floor occasionally shot spray to a
height of about 100 feet, accompanied by a repoert like a high-powered rifle.
Glow from the pit was slight.

August 26. At 10 a. m. the bottom of the pit was full of enormous
cracks, jagged and tilted blocks. Scarcely any fire was visible except af
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LAVA MEASUREMENTS

Measurements of the depression of the mobile lava column below north-
east rim of Halemaumau (3716 feet above sea level) for the month ended
August 31, 1923, were as follows:

Day Time Mean lake level
August 5, 10 & m. 210 ft.
a s 3 p.m 216 “
LAy, 10 a. m 221 ¢
S 3 9 a. m 223
*. 15 9 a. m 220 “
XL 20, 9 a. m. 2
SR 5 9 a. m 208
* 22, 9 a. m 214 ¢
e 9 a. m 206
L 9 a m 220 *
=25, 9 a. m. 342 *
“ 26, 10 a. m. 553 -
P2, 9 a. m. 564 ‘“ Rock at botiom of pit, no mollen lava.
‘“ 30, 10 85 10, 565 ‘" ““ “ “ “ “ ‘“ “ ‘“

SEISMOMETRIC RECORD

During the month ended midnight August 31, 1923, one hundred and
eighty-nine local earthquakes and twc teieseisms were registered at the
Observatory. These and other earth movem=nts are exhibited below. Time
is Hawaiian standard, 10 h. 30 m. slower than Greenwich.

Local Earthquakes. Abbreviations have meanings as follows: Vf-very
feeble; f--feeble; s--slight; m-moderate; d-instruments dismantled; fl-felt
locally; <-indicated distance in miles.

Aug.

ST R, S W 145 p. vf. D. S.83
:48 a. vf. 4........12:40 a. vf. p, i
:24 p. vf. om0 00 L L
SO0 el < Pl b B 109 a. vi. p. vi.
:48 p. vf. w1250, md.f]. p. vi.
;05 a. vf. et 2200 A2 11, p. 8.43
148 a. vfi. 25 p. vt A
:41 a. vf. :52 p. m.d.fl. b £
:03 a. vf. :05 p. vf. p. vf.
:05 a. vif. aeenmer #2548 Ds ¥E p. vf.
A @l b o s oeass 107 p. vi. p. f.
:16 a. vf. 10216 p. oS4 p. vi.
:3] a. vf. b :09 a. vf. D. S04
+21 a. %t L p. f.
RIS G5 A R :35 a. vf. p. f.
BSOS B W o L s +47 &, vi p. VL.
47 8. vi. :20 p. S.SE-NW.++1 p. vi.
:53 a. vf. :54 p. vi. p. vi.
;01 a. vf. 110 p. vf. D. S.4
07 a. vi. 6........ 5:00 a. s. ¥4 p. vi.
S KOs R S s e :03 a. vf. a. vf.
Iy e e s a. vf.
120 a. vi. 8....... 2:05 p. vf. a. 8.
:22 a. vi. j i P :01 p. vf. 8- 8,
:2b a. vi. ik :42 a. vi. a. vf.
:29 a. vf. 13... :33 a. vf. p. f.
:30 a. vf. 15... :53 a. f. p. S.
S R R S TS e :00 p. f. p. s.




8.2

vf.'

A CRCR R R =Rl R R R Rl R R
<
=k

7%
LT LR L L LT LT R T T T LT E LT
w

1:06 p. m. Slight.
4:38 p. m. Strong. 4175 miles Jajpan.
Spasmodic Microtremor.

This type of tremor was slight throughout the north.
Harmonic Microtremor.

This ‘type of tremor was moderate on 25, 26, and 27th and slight on
other days.
Microseismic Motion.

The amplitude of microseisms was moderate on the 18th and 19th and
slight on other days.
Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb-line:

July 29—Aug. 4. 1.9 seconds NNW.
August 511 | i 0.3 SSE.
£ DTS o Latsiinan 0.4 5 N.
* 19-25 5 ESE.
Aug. 26—Sept. 1. 29 e NW.

R. H. FINCH,
Temporarily in Charge.
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Activity of Halemaumau.

There was no molten lava in Halemaumau from August 27th until the
evening of September 4th when a flow broke out near the southeast wall of
the pit. The depth of the pit which at beginning of month was about 565
feet steadily decreased mainly by accumulation of lava flows until at end
of month the molten lava was a little less than 400 feet down. On Sep-
itember 6th another source of upwelling lava appeared in southwest center
of pit. A third source well manifested itself on September 11 at a place
in south side of pit which had been fuming for several days. The south-
- east and south sources were at about the same location of the two main
source wells of the spring and summer of 1922. 5On September 19 a source
fountain appeared in the north side of pit. Two well defined pools were
apparent by September 23, one being fed by the southeast source and the
other by the south and southwest sources. On the 27th a poorly defined
pool was observed near the north source cone. The three pools and the
same general arrangement continued at the end of the month. The rise
on the whole was quite continuous though there were slight fluctuations.
There was considerable fountaining, especially at times of the slight sub-
sidences.


















SEISMOMETRIC RECORD

During the monih ended midright September 30, 1923, thirty-five local
earthquakes and one teleseism were registered at the Observatory. These

and other earth movements are exhibited below.

10 h. 30 m. slower than Greenwich.

Local Earthquakes.

Sept. locicen. 4:03

7:33
126
:20
133

Teleseism,

September 1............. 4:40 p. m. Slight.

Spasmodic Microtremor.

SRETrsTDTTS PN PDY PO EE Y NSO TS PP P

. m.

-

EEB

EEE

m.

BEEEEES

mn.

HEEEEEEEEEE

SEEEES

Very feeble.

Time is Hawaiian standard,

Slight, distance 14 miles, SW-NE.

Very feeble.

Feeble.

Very fezble.

“

Feeble.

Very feeble

“«

This type of tremor was slight throughout the month.

Harmonic Microtremor.

This type of tremor was very slight threughout the month.

Microseismic Motion.

The amplitude of microseisms was moderate on 'the 12th, 17th and 30th

and slight on other days.
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Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb-line:

Sept: 2- 8. v 0.4 seconds W.
9-15.. 1.3 - ENE.
16-22.. 0.7 i SE.
2329 1.9 5 N.

R. H. FINCH,
Temporarily in Charge.
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SEISMOMETRIC RECORD

During the month ended midnight October 31, 1923, twenty-seven local
earthquakes and one teleseism were registered at the Observatory. These
and other earth movements are exhibited below. Time is Hawaiian Stand-
ard, 10 h. 30 m. slower than Greenwich.

Local Earthquakes.

October 1. il 12:09 a. m. Very feeble,
2 2:45 a. m. % <
:35 p. m. Feeble.
:20 p. m. Very feeble.
:27 p. m. . 5
:36 a. m. & L
:46 p. m. i iy
145 p. m. 33 “
:09 a. m. i 2
= 360 P, N N o
. 9200 p: m. i s
.. 9:44 p. m. TFeeble.
. 7:53 p. m. Very feeble.
...11:56 a. m. “ Hy
... 4:41 p. m.. o *
10:23 a. m. 5 ¢
8:22 p. m. % &
6:48 a. m. Feeble, distance 2 miles.
10:48 a. m. Very feeble.
12:40 p. m. “ &
03 e R T 8:30 a. m. & 5
9:50 a. m. %8 "
1:45 p. m. Feeble.
10:42 p. m. Very feeble.
Ly A SRS 2:50 a. m. 5 =
2:04 p. m. - “
6:31 p. m. Slight, distance 6 miles, SE-NW.
Teleseism.
October 6.............c... 5:45 p. m. Slight.

Spasmodic Microtremor.
This type of tremor was slight throughout the month.

Harmonic Microtremor.
This type of tremor was very slight throughout the month.

Microseismic Motion,
The amplitude of microseismg wag moderate on the 1st, 2nd, 3rd, 12th,
14th, and 28th and slight on other days.

Tilting of the Ground.
By weeks this movement was as foilows, expressed as angular change
and direction of motion of the plumb line.

Sapt.«30:0et. 6. ... 0.8 second NNE.
7-13....
14-20....
21-27....
28~ NOV: Tt i 1

R. H. FINCH,
Temporarily in Charge.
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at 2 p. m. As many as twenty fountains were in action at one time, some
of which were very powerful.

At 8 p. m. th: lava had risen. 'The southeast cones were active and
the north pool was a source of a rapid stream. There wag slow streaming
from the soutn source.

December 19. At 3 p. m. the north pocl was overflowing into the main
pool, at times in a stream over 2 hundred icet wide. Occasionally there
was a broad, low dome fountain over the north source. Grottoes 15 feet
high had been built up at the east end of the north pool. The south foun-
iain was vigorous, but without apparsnt streaming to or away from it. The
main pool occupied all the central part of the pit. The bench surrounding
thig lake was widest at the southeast cones. A steep sided island had ap-
peared almost in the geometric center of the lake.

December 20. At 4 p. m. a strong overflow from the north pool joined
a broad sluggish stream from the south source well and moved clear to the
northeast bank of th> eastern pocl. A rampart 4-6 feet high and 15-20 feet
from the wall marked the eastern border of the eastern pool. The south-
east cones were higher and glowing and rumbling. Five to eight fountains
were in action.

December 21. Similar to December 7 and 14 the lava was cascading
into the north pool. At 7 p. m. the drop of the cascade was 20 feet or
more, The main source of streaming was from the south well. The south-
easl cones were active with several small streamg flowing from the outer
one and one stream from the inner. The north pool slowly filled about
9 p. m. and a rapid rise followed, which drowned the inner southeast cone.

December 22. At 1 p. m. the lava was 25-30 feet lower than on the
21st, but again rising. The main source was at the south. The west bank
of the north pool was broken down and a stream flowed through it to the
west. There was a crag by the southwest bank of the north pool. The
rise on December 21 reached a level o about 212 feet or nearly equal to
that of the Tth.

December 23. At 1 p. m. the lava was lightly lower than on the 22nd,
being about 240 feet below rim. Lava was flowing from the north pool
which was 6-8 feet higher than the main pool. There were several small
islands at the southwest. The one small fountain was at the south source
well.

December 24. At 11 a. m. the lava lakes were quiet. The southeast
cones were dead and sulphur stained. There was sluggish streaming north-
eastward from the south source well where small fountaing played.

December 25. At 1 p. m. the lava was 245-250 feet below rim,—a little
lower than on the 24th. There was considerable cracking and foundering
of the crusts all over the pool. Fountains played at the south source well
and at the bank in north pool.

December 26. At 11 a. m. the lakes were much the same as on the
25th except that the north lake was higher and nearly bank-full. The
streaming from the scuth source well was stronger and a rise was begin-
ning. One puff was heard at the southeast cones.

December 27. At 11 a. m. the entire floor was covered with the moving
flood. The inner southeast cone was buried and slabg of crust marked the
tou of the outer cone. Largc turbulent fountains played over the north pool
lweality. By 11:30 a. m. the lava was sinking rapidly and the outer south-
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east cone appeared as an island. The south source appeared to be the
main feeder of the flood. The high level reached appeared to be about 185
feet below rim. There was contiruous fountaining in two places near the
.southeast cone and bubble fountaining at the south source. Within half an
hour after the fountaining in the north pool stopped the lava rose 4 feet
or more to the top of tha southeast cone island. The rise contined until a
level of about 170 feet below rim was reached.

. December 28. At 11 a. m. the lava was down so that the southwest
island stood 8-12 feet above the liquid and the southeast cones on a platform
3-5 feet high. The north pool was 8-10 feet lower than the main pool.
There was bubble fountaining at the south source and radial streaming
from it. The lava was rising.

December 29. At 4 p. mi. there wers two islands in the southeast pool,
two southwest of big southwest island and one elongated island with a tall
pinnacle at its west end south of the southwest islands. 'The lava was
12-15 feet lower than on the 28th. A cascade with a drop of 5-6 feet poured
to the southwest from the north pool.

December 30. The lakes were higher than on the 29th. The north pool
was cascading in a broad stream to the southwest and in a very small
stream to the southeast pool. There was one island in the southeast pool.
Bubble fountaining marked the south source from which there was radial
streaming. Much smoke issued from {he inner southeast cone.

December 31. At 4 p. m. the lava was lower than on the 30th. The
cascade to the southwest from the north pool was smaller than on the 30th.
A sluggish stream coursed northeastward irom the south source well. There
were two islands in the southeast pool and six islands in the main pool.

LAVA MEASUREMENTS

Measurements of the depression of the mobile lava colmun below the
northeast rim station of Halemaumau, for the month ended Dec. 31, 1923,
were as follows:

North pool Main pool
December 261 feet 258 feet
255 256
236 252
246 245
246 242
...... 213
248 250
239 243
218 226
...... 213
...... 236
173
- = 223
e e b 219

SEISMOMETRIC RECORD

During the month ended midnight December 31, 1923, sixteen local earth-
quakes were registered at the Observatory. These and other earth move-
ments are exhibited below. Time ig Hawaiian Standard, 10 h. 30 m. slower
than Greenwich.
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Local Earthquakes.
December “1.___ .. ...

Spasmodic Microtremor,

124
166 ¢

122
142
114
146

137

:11

. I
. Im.
< I

ik
. m
. m

m.
m.
a. m.
. I,
m.

. I,

Very fezble.

: Slight, distance 23 miles. Felt in Hilo

Eona and Kau.

Very feeble.

Feeble, distance 4 miles,

Very feeble.

Slight, distance 2 miles.

Very  feeble.
£ £ Felt Oahu, Molokai and
Lanai.

Moderate, insrtuments dismantled.
Felt over East Hawaii, distance
27 miles.

Very feeble.

This type of tremor was moderate on the 27th and slight on other days.

Harmonic Microtremor.

This type of tremor was moderate on the 21st and slight on other days.

Microseismic Motion.

The amplitudz of microseisms was moderate on the 11th, 12th, 13th, 16th,
17th, and 24th and slight on other days.

Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change
and direction of motion of the plumb line.

December 2- 8. .....0.b second ENE.
9-15. ...1.6 seconds NNE.
16 - 22. ...0.4 second WNW.
2300958 S 2.9 seconds WNW,
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R. H. FINCH,
Temporarily in Charge.








